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IN·2 INTRODUCTION - How to Use This Manu al 

InjectiOl"l Pipe---"%<i'!� 

�.9:cm (it-lb. N·m� Specified IOrque 
• Non-reusable part 

HOW TO USE THIS MANUAL 
To assist in finding your way through this manual. the Section 
Tit le and majo r  heading are given at the lOP of every page. 

An INDEX is provided on the 1 SI page of each section to guide 
you to the item 10 be repaired. 

At  the  beginning of each section, PRECAUTIONS afe given 
thai pertain to all repair operations contained 'In that secti on .  
Read these precautions before starting any rep8/r task 

TROUBLE SHOOTING tables are included for each system 10 
help you diagnose the system problem and f i n d  the cause. The 
repair for each possible cause i s  referenced in the remedy col 
umn to quickly lead you to the solut ion. 

REPAIR PROCEDU RES 

Most repair  operations begin with a n  overview i l lust rat ion. I t  
idenlifies t h e  components and shows how t h e  parts fit to
gether 

El(ample :  

l 



INTRODUCTION - How 10 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 texl tells how to perform the task and gives 
other informalion such as specifications and warnings. 

Example· 

�
rlJSk heading: 

REMOVE INJECTION NOZZLES 

Using SST, remove the timer. 

SST 09260-47010 109267-760201 

Set pa{,No. C";;;;,ponents part NO. 

what to do 

Install and torque the round nut. ----Oersiled text: 
Torque: 750 kg-cm 154 ft-Ib, 74 N·m) how to do task 

"" 
Torque Specification 

This format enables the experienced technician with a FAST 
TAACK to the information needed. The upper case heading can 
be read at a glance and only when necessary. the test below it 
provides de1ailed information. Important specifications and 
warnings always stand out in bold type. 

REFERENCES 

Aeferences 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 lext 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 pec..ple. 

• CAUTIONS are also presented in bold type and indicale there 
is a possibility 01 damage to the components being repaired. 

• NOTES are separated from the text but do not appear in 
bold. They provide additional information to help you effi
Ciently perform the repair. 



I N -4 INTRODUCTION - Ident ification Information . General Repair Ins truct ions 

I D E NTI F ICATI O N  I N FORMA TI O N  

E N G I N E  SE RIAL N U M B E R  

The engine serial number i s  s tamped o n  the left side o f  the 
cyl inder block 

GE N E RAL R EPA I R  I N S TR U C TIO NS 
1 .  Use fender, sea! a n d  floor covers to  keep the vehic le clean 

and prevent damage. 

2. During disassembly. keep parts in order to  fac i l i ta te reas
sembly.  

Observe the followi ng 

(a) Before perlorming e l ectrical work, disconnect  the 
negat ive cable from the ba ttery terminal.  

(bJ I f  it is necessary to  disconnect the bat lery for inspec
tion or  repair. always d isconnect  the cable from the 
negat ive (-I terminal which is grounded t o  the vehi
cle body. 

(c) To prevent damage to  the battery terminal post, 

i 

loosen the terminal  nut and raise the cable st raight up .., 
without twisting i t  or prying ;1. 

(d) Clean the battery terminal posts and cable terminal 
with a shop rag. Do not scrape them with a lile or 
o t her abrasive objec t .  

(e)  Ins tall the cable termina l  to the battery post  wi th the 
nut loose and tighten the nut aHer insta l lat ion .  Do not 
use a hammer to  tap the termi na l  onto the post. 

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

4.  Check hose and wiring connectors 10 make sure they are 
secure ly  and correctly connected 

5. No n-reusable parts 

(a) Always replace coller pins. gas k ets, O-rings, oil seals 
etc .  with new ones. 

fb) Non-reusable parts are indicated in the c o m ponent 
i l lustrat ions by the .... . symbol .  

1 

l 

i 



INTRODUCTION - Gene ral Repair Instructions IN-5 

� 
\ 

Seal lock Adhesive 

y-./� 
WRONG CORRECT 

p .. � 

6. Precoated Parts 

Precoated parts are the bolls, nuls, etc. Which are coated 
with a seal lock adhesive at the facto ry. 

(a) If a precoated p a rt is tightened, loosened or ca used 
10 move in any way, it must be precoated with the 
specified ad hesive 

lbl Recoating of Precoatlng Parts 

(1) Clean off the old adhesive Irom the bolts, nut or 
installation pan threads. 

121 Dry with compressed air.  

(3) Apply the spec i f ied seal lock adhesive to the 
bot! or nul threads. 

(c) Preco ated parts are indicated in the component 
i llustrations by the "*" symbol. 

7. When necessary, use a seater on gask ets 10 prevenlleaks. 

8 Carefully observe all specifications f o r  bolt tightening tor
ques. Always use () torque wrench. 
Use of special service tools (SST) and special service 
materials (SSM) may be required depending on tile nature 
o f  the repair . Be sure to use SST and SSM where specified 
and follow the proper work procedure. A l ist of SST and 
SSM can be found a t  the back of this manual 

, O. When replacing f uses, be sure the new fuse is the correct 
amperage raling. DO NOT e)(ceed the fuse amp rating or 
use one of a lower rating. 

11 . Care must be taken when jacking up and supporting t h e  
vehi cle . Be sure t o  l i f l  and support the vehic le a t  t h e  
ploper locations. 

(al If the vehicle IS to be Jacked up only al the f ront or 
rear end, be sure to block the wheels in order to 
en sure safety. 

(bl A f ler the vehicle is  jacked up, be sure 10 support it on 
stand s .  It is extreme ly dangero us to do any work on 
the vehicle raised on one jack alone, even for a small 
iob thai can be finished quickly 

12 Observe the fol lowing precautions to avoid damage the 
parts' 

(a) To disconnecl vacuum hoses, pull on the end, not the 
m iddle 01 the hose. 

(b) To puH apart electrical connectors. pull on the con
nector itse l f , nol Ihe wires. 

(c) 8e carefu l  not to drop electrical components, such as 
sensors or relays. I i  they are dropped on a hard floor, 
they should be replaced and not reused . 



IN·6 INTRODUCTION - General  Repair Instructions 

(dl When steam c lean ing an engIne, protect the a i r  f i l ter  
and inject ion pump from water .  

(e) Never use an impact wrench to remove or instal l  ther
m o  switches or  thermo sensors. 

(f) When checking cont inu i ly  al the wire connector, 
insert the tester probe carefu lly to preven t  termina ls  
from bend ing .  

(g ) When us ing  a vacuum gauge ,  never  force  the hose  
onlo a connector  thai is 100,large. Use a slep-down 
adapter instead. Once the hose h a s  been stretched, it 
may leak. 

13. Afler removing and reinsta l l ing the injection pump and fuel  
hoses, clean olf the fuel  on engine components.  I n  par
licu lar ,  be sure to check the radiator hose and by-pass 
hose, because they delerio r a t e  eas i ly  i f  Ihey come into 
conlacl  wilh fuel 

.., 



INTROD UCT I O N  - Abbreviations Used in This Manual IN-7 

ABB REVIATIONS USED IN TH IS MANUAL 
AlC Air Conditioner 
AJT Automatic Transmission 
ATDC After Top Dead Center 
BDC Bottom Dead Center 
BTDC Before Top Dead Center 
EDIC Electrical Diesel Injection Control 
EX Exhaust 
HAC High Altitude Compensator 
IN Intake 
LH Left-hand 
MIT Manual Transmission 
MP Multipurpose 
0/5 Oversize 
PCV Positi .... e Crankcase Ventilation 
PS Power Steering 
RH Right-hand 
SSM Special Service Materials 
SST Special Service Tools 
STD Standard 
TDC Top Dead Cenler 
U/S Undersize 
VSV Vacuum Switching Val .... e 
wi With 
w/o Without 
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E M - 2  E N G I N E  MECHAN ICAL - Diesel Eng ine  Diagnosis 

D I ES E L  E NG I N E  D IAGNOSIS 

1 _  G E N E R A L  
Diesel engine problems are usual ly caused b y  the engine o r  fuel system. The injection p u m p  i s  very rarely 
the cause of fuel system problems . 

Before beginning fuel system tests, first check t h a t  t h e  engine compress ion.  valve t iming and other 
major systems are w i t h in s pec if ica tions. 

2. P R E L I M I NARY CH ECK S 
(al Before performing fuel system checks, insure that  the  engine is  in  good running condition. If 

necessary. f irst check the compress i on, timing and m�jor components or systems 

(b) Check the a i r  fil ter  and clean o r  replace as necessary 

(c) Check for suff ic ient  fuel in the lank 
(d) Check if the fue l  is contam i nated w i t h  gasol ine or o ther  fore ign elements.  On ly  h i g h - q ua l i t y  diese l  

fue l  should be used. 

(e) Bleed a i r  from the system by pumping the p rim1ng pump . 

(f) Check for water in t h e  sedimen ter and fuel  tank. and d ra in  as necessary. 

(gl I f  th e engin e  will not crank or  if i t  cranks slowly. troubleshoot the electr ical  system 

... 



ENGINE ME CHANICAL - Diesel Engine Diagnosis EM-3 

PRECAUTI O N  

1 .  The basic trou bleshooting procedures for the diesel engine (valve clearance, compression, bearings, 
valves, pistons. etc.) are the same checks you would make for a gasoline engine. 

2. The r epair of the injection pump requires consid erable skill and use of a special t est bench. 

ENGINE Will NOT CRA NK 

IPossible Causel (Check Procedure and Correction Method) 

1 .  LOOSE OR CORRODED 
BATTERY CA BLES 

1--------1 �:
c

e�
s
k
s

�:
y

b���!��� battery to starter and make 
L-______________ � 

2. DIS CHAR GED BATTERY 

3. INO PERATIVE STARTER 

Check the alt ernator output and the drive belt. 
Repair as nec essary. (See page CH-6) 

Ch eck for battery voltage at start er terminals 30 
and 50. 
U Okay, see STARTING SYSTEM page 1ST - 1 1) for 
repair procedure. 

E N GINE CRANKS SLOWLY-Will NOT START 

(Possible Causel 11. �����R�RC�O
B���DED I 

NOTE: Minimum cranking speed: fOOrpm Cold 
f50rpm Hot 

( Check Procedure and Correction Method) 

Refer to items 1 and 2 of ENGINE WILL NOT 
CRANK. I 2 . DIS CHAR GED BATTERY 

������������ ____ � Check engine oil L 3. IM�ROPER ENGINE OIL If improper viscosity, drain and refill with oil of L--.. viscosity recomm ended by manufacturer. 
(See page LU-4) 



EM-4 ENGINE MECHANICAL - Diesel Engine Diag nosis 

E N G I N E  C RAN KS NORMALLY BUT W I L L  NOT S TART 

(Possible Cause) 

1. N O  FUEL TO I N JECT I O N  
NOZZLE 

2. N O  FUEL INTO I N J ECTION 
PUMP 

4. [2HJ 
I N OPERATIVE PRE-HEATING 
O PERATION 

5. [12H-TJ 
I NOPE RATIVE PRE-HEATING 
OPERATION 

[2HI 
FA UL TV G LOW PLUG 
OPERATION 

(Check Procedure and Correct ion M e thod) 

Loosen any one injec t ion  pipe union nul from its 
noz:de. 
C rank the engine for about 5 seconds while con
f i rming thai fuel is being d ischarged from th e pipe. 
I f  fuel is coming out, begin d i agnosis from item 4. 

I f  not beg in  from ilem 2. 

Disconnect in le t hoses to  the feed pump and feed 
clean fuel from separate container d i rectly into 
feed pump. 

If engine stans, either t he sedimenter or fuel l ine 
between the fuel  lank  and feed pump is clogged 
and should be repaired 
I f  the engine stdl does nol s ta rt, c h eck the fuel 
filter or  line between feed pump and injec t ion  
pump. 
If normal, the feed pump or injection pump is faul ty  
and should be re pai red. 
N OTE: When feeding fue l d i rectly into pump, 
keep conta iner at same level  as vehicle f uel  
tank.  

With the starter swi tch  turned ON and the glow 
plug indicator l ight i l luminated, check lhat there is 
vol tage appl ied to the glow p l ug. 
If nol. refer to  ELECTRICAL DIAGNO SIS and repair 
as necessary. (See page EM-l 1 )  

With t h e  ignition swi tc h turned ON and the 
in take heater i ndicator l ight  i l lumina ted. check t h a t  
t h e r e  i s  voltage appl ied 10  I he intake heater. 
I f  nat. refer t o  ELECT R I CAL DIAGNOSIS and repair 
as necessary (See page EM-131 

Check t h e  glow plug lor con t i nuity. (See page ST -51 

If no cont inuity, a broken wire is Indicated and the 
glow plug should be replaced . 

C h eck t h e  intake h eater cont inuity. (See page Sf-9) 

If no continui ty. a broken wire is i ndicated and 
i n take h:a�:houl�

_
be (
_
ep

_
la

_
c

_
e

_
d. _____ --" 

.., 

""\ 

""\ 



ENGINE MECHANICAL - Di esel Engine Diagnosis EM-6 

I 

8, IMPROPER INJECTION lr------j Check Ihe in ject ion l iming. (See page EM-23) 
L--__ T _'M _'_N--'G _______ ----' Injection timing: 

��H-T ��: :�gg' 

1 9. FAULTY INJECTION NOZZLE 

If nol as spec i f ied, in jection t iming must be read
justed.  

Check the injec tion pressure wi th  nozzle lester .  
(See page FU-4 or 10) 
Opening pressure: 

2H 105 - 125 kg/cm2 
(1.493 - 1,778 psi) 
110.296 - 12.268 kPal 

12H-T 180 - 210 kg/cml 
12.560 - 2.987 ps;) 
117.662 - 20.694 kPal 

I f  not wi th in  specification, nozzle adjustment 
is improper and pressure should be readjusted 

If pressure cannot be adjusted to specif ication. 
replace nozzle ,  

ROUGH I D LE WITH WARM E N G I N E  

(Possible Cause) 
IMPROPER ADJUSTMENT OF � 
ACCELERATOR CABLE 1 - -

(Check Procedure and Correction Method) 
With t h e  accelerator pedal  released, check that  the  
adjusting lever is  ;n contact w i t h  the id le  adjust ing 
screw. A lso. check if  t h e  accelera tor cable is catch
ing on someth ing .  

If necessary, adjust  so lever is in cOn lact wi th  the 
screw, or make other requ i red rep a i rs .  

[�2=. �ID�L�E=S�P�E�E�D�T�O�O�L�O�W�==)_--___i C h eck the id le speed as specif ied below. 
(See page EM- 2 6  or 28) 

3. FUel LEAKAGE 

Idle speed: MT 
AT 12HI 
AT 112H-TI 

650 rpm 
750 rpm 
770 rpm 

If not, adjust  with the id le  speed adjusting screw. 

NOTE: If less than specified, idling would 
normally be rough. 

Check for leaks in the inject ion pump connec t ions, 
feed pump. nozzle hOlder and de l ivery valve.  
Tighten  any loose connect ions to specif ied torque 
or repl ace parts as necessary.  



EM-S ENGINE MECHANICAL - Diesel Engine Diagnosis 

4. IMPROPER INJECTION 
TIMING 

5. IMPROPER OPERATION O F  
INJECTION NOZZLE OR 

DELIVERV VALVE 

Refer to item 6 of ENGINE CRANKS NORMAU Y 
BUT WILL NOT START, above 

With the engine idling. loosen the injection pipe 10 
each cylinder in order. and check if the idle speed 
changes. 
If no change, a faullY cylinder is indicated. 
Check according to the following procedure . 
• Faulty Nozzle 
Check the nOHle with nozzle lesler. 
(See page FU-4 or 10) 

Opening pressure: 
2H 105 - 125 kg/cm2 

(1,493 - 1,778 psi) 
110.296 - 12.258 kPai 

12H-T 180 - 210 kg/em2 
(2,560 - 2,987 psi) 
117.652 - 20.594 kPai 

If not within specification, Ihe nozzle is faulty and 
injection pressure should be readjusted . 
• Faulty Delivery Valve 
II injection pressure is within specification, the 
delivery valve is defective and should be replaced. 

E N G I N E  S U D D ENLY STOPS 

(Possible Cause) (Check Procedure and Correction Method) 

[�1.=�E�N�G�IN�E=-W� ···�-'L�··l� ·-�iii �Oi':iR�-E� -S�T�A�A�TJ-----r:C�h�e�Ck�lo:s�e: e if engine fe-starts according 10 
prescribed procedure. 
If nol, refer 10 ENGINE CRANKS NORMALLY BUT 
WILL NOT STAAT. above. and repair as necessary. 

[2�"ROUGHIDDULE�-----l----�lf�;ddl�e i,;s�n�o�l�s�la�b;'e�.,�ehfe;,"'o�ROOU�GQHHIrIDlLL£E\W�'�THH -1 
WARM ENGINE and repair accordingly. ) ----

J 



ENGINE MECHANICAL - Diesel Engine D iagnos is EM·7 

LACK OF POWER 

NOTE' 
1 .  First check that the air cleaner is not clogged or the engine overheating. 
2. Not applicable if the customer desires an output power higher than specified for that vehicle. 

For accuracy. adjust with a chassis dynamo. 

(Poss ible Causel 

1 .  IMPROPER ACCELERATOR 
CABLE ADJUSTMENT 

2. INSUFFICIENT 
MAXIMUM SPEED -------' 

3. FUel LEAKAGE 

I4.CLL-4 _. _C_ LO O_-_G-_ G_ E _D _ F_ U
_E_ L_F_IL_ T_ E_ R __ --'f----

6. FAULTY INJECTION NOZZLE 

(C heck Procedure and Correction Method) 

With accelerator fully depressed. check that the 
adjusting lever is in contact with the maximum 
speed adjusting screw.  (See page EM-26 or  28)  

If not ,  adjust  accordingly.  

S tart engine. depress t h e  accelerator pedal to  the  
f loor and ch eck tha t  maximum speed is as specified 
below. (See page EM-26 or 2 8 )  

Maximum speed: 
wI Fluid coupling 4,170 rpm 
w/o Fluid coupling 4.100 rpm 

If not ,  adjust with t h e  maximum speed adjust ing 

Refer to  i tem 3 of ROUGH IDLE WITH WARM 
ENGINE. 

Disconnect the  inject ion pump inlet  hose and outlet 
pipe of the feed pump, and connect direc tly with a 
suitable pipe. Then pour clean fue l  into the inlet 
side of the  feed pump. 

If the engine co ndition im proves. the fuel fil t er i s  
c logged and should be replaced. (See page FU-2l 

NOTE: When feeding fuel directly into the 
pump. keep container at same level as vehicle 
fuel tank. 
Ii no increase in engine condilion after replacing 
the fuel filler. check the feed pump or  perform 
o t her necessary repairs. 

Refer to i tem 8 o f  ENGINE CRANKS NORMALLY 
BUT WILL NOT START. ------------- � 

�--- ------.---- ------" 
Refer to item 9 ot ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 



EM-8 ENGINE MEC HANICAL - Diesel Engine Diagnosis 

EXC E S S I V E  EXH AUST SMOKE 

NOTE: 
,. Check that the air cleaner is not clogged. 
2. Check with the customer whether or not oil consumption has been excessive. 

(Possible Cause) 

2. CLOGGED FUEL FILTER 

(Check Procedure and Correction Method) 

Refer to item 8 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 

NOTE: Black smoke indicates advanced timing 
while while smoke indicates retarded liming. 
Adjustments should be made accordingly. 

Refer to item 5 of LACK OF POWER. 

NOTE: At high speed 12.000 - 3,000 rpm), a 
clogged filter lends to make the exhaust 
smoke white. 

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

NOTE: Excessive exhaust smoke Is often 
caused by nozzle pressure being too low. 

EXC E S S I V E  FUEL CONSUM PTION 

NOTE: Check whether the clutch slips, brakes grab, whether the tires are the wrong size or the 
air filter is clogged. 

(Possible Cause) (Check Procedure and Correction Method) 

I , . FUEL LEAKAGE Refer to ilem 3 of ROUGH IDLE WITH WARM 
ENGINE. 

LI _2_. _ID_L_E_S_P _E_E_ D_T_ O_ O_H _ IG_ H ___ .l r-- After sufficiently warming up engine, check that 
idle speed is as specified below. 

I 3. 

(See page EM-26 or 28) 

Idle speed: MIT 660 rpm 
A/T 12Hi 750 'pm 
A/T (12H·Tl 770 rpm 

1f not. adjust with the idle speed adjusting screw 

MAXIMUM SPEED TOO HIGH t--- Start engine, depress the accelerator pedal to the 
floor and check that maximum speed is as 
specified below. (See page EM-26 or 28) 

Maximum speed: 
wI Fluid coupling 4,170 rpm 
wlo Fluid coupling 4,100 rpm 

If not adiust with the maximum speed adjusting 

1 



ENGINE MECHANICAL - Diesel Engine Diagnosis EM-9 

4. IMPROPER INJECTION TIMING 

I 5. FAULTY INJECTION NOZZ LE 

Refer to item 8 of ENGINE CRANKS NORMALLY 

BUT WILL NOT START. 

Refer to item 9 of ENGINE CRANKS NORMALLY 

BUT WILL NOT START 

ENGINE NOISE WHEN WARM 

(Cranking Noise with Excessive Vibration) 

(Possible Causel 

1. COOLANT TEMPERATURE TOO 
LOW 

2_ IMPROPER INJECTION TIMING 

3_ FAULTY INJECTION NOZZLE 

(Check Procedure and Correction Method) 

Check coolant temperature with coolant 
1emperature gauge. 

1f not sufficiently warm, thermostat is faulty and 
should be r--'e P_.'_

ac
_

e

_d . _________ _ J 

Refer to ilem 8 of ENGINE CRANKS NORMALLY 

BUT WILL NOT START. 

ENGINE WILL NOT RETURN TO IDLE 

{Possible Causel 

t _ _ B _'_ N _D_' N_ G_A _ C _ C _ E _ LE_R _ A_T_ O_ R_ C_ A_ B_ L_ E_--,1--

(Check Procedure and Correction Methodl 

Operate adjusting lever on side of injection pump 
and check if engine returns to idle. 

If SQ, the accelerator cable is binding or improperly 
adjusted and should be repaired accordingly 
If engine does not return to idle, the injection pump 
is faulty and should be repaIred. 



E M · 1 0 E N G I N E  MECHANICAL - Diesel Engine Diagnosis 

E N GIN E WILL NOT SHUT O F F  WITH STOP B UTTO N OR KEY 

(Possible Cause) 

l_
1. __ 

1 2_
H
_

M
_
I

_
T

_
I W

_
IO

_
E
_

D
_

I
_

C_S
_
Y
_

S
_

T
_
E
_

M
_

I
_
1 ---,' 

BINDING STOP CABLE r-

l_2_. _12_H_M_�_I W_I _E_D_I C_S_Y_S_T_E_
M
_I _I _ �1 I M PROPER E D I C  SYSTEM r---

3. 12H A/T A N D  1 2 H·TI 
I M P ROPER INTAKE S H UTTER 
OPERATION 

(Check Procedure and Correct ion Me thod) 

Operate stop lever (adjusting leved on side of 
injection pump and check if engine stops. 
If so, stop cable is binding or maladjusted and should 
be repaired accordingly, 
If engine does not SlOp. injection pump is faulty and 
should be replaced. (See page FU-29) 

Operate SlOP lever (adjusting leved on side 
of injection pump and check if engine stops. 
If so. EOIC system is faulty and should 
be repaired. (See page ST -21l 

If engine does not SlOp. injection pump is 
faulty and shOuld be repaired. (See page FU-291 

Close the intake shutter and check if engine stops. 
If il does, the intake shutter syslem is faulty 
and should be repaired. (See page EM-33 or 34) 
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DIESEL ELECTRICAL SYSTE M DIAG N OSIS [2H] 
ENG I NE DOES NOT START COLD 

NOTE: 1. Battery voltage at teast 12 volts (or 24 volts) - ignition switch OFF. 
2. Engine cranks normally. 
3. Fusible link okay. 

EM-II 

4. Check the voltage marked with an asterisk (.) just as the ignition switch is placed at 
ON because the voltage will change with elapse of time. 

Pre-heating Sy stem (Super Glow Ty pe) 

Check i l  indicator lighl tights up 
with ignition switch ON 
Coolant temp. Approx. 20"C IGS·F) : 

Approx.2 seconds 

Yo; 

Ignition switch OFF. I 

• Check for battery voltage 10 terminal 

No 

Check ENGINE fuse 
(HJ60 Europe, HJ7Sl 

or GLOW Fuse (Othersl. j Fus. OK 

Fuse 
Blown 

Check indicator 
light bulb. Bulb 

'-----,-------' No Good lBUlb OK 

Check for shan 
ci rcuit and repair 
if necessary. 

Replace bulb. 

Check for battery voltage to terminal 3 of 
pre-heating timer connector (on wire harness side) 
If okay, pre-heating timer is faulty and should be 
replaced. 

1 of pre-heating timer with ignition I----j 
Check that is 1 V between terminals 9 and 12. 
If faully. repair glow plug current sensor 

sWitch ON. 

Voltage 

Check if voltage to terminal 1 
01 pre-heating timer is terminated 
aller engine is staned. 

Yes 

Ignition swilch OFF. I 

No 
Voltage 

No 

j CONTINUED ON PAGE EM-12 

If okay. timer is faulty and should be replaced. 

Start the engine and check/if there is a vall age 
a t terminal 9 of pre-heating timer. 
If faulty, repair Charging system as necessary 
If okay. timer is faulty and should be replaced. 

Pre-heating Timer 

1 
'2 11 10 9 7 

I 
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rONTINUEO FROM PAGE EM-" 

Place ignition switch at ON Clnd 
check if current flow to terminal 
5 of timer is in accordance 
with coolant temperature 
(See Timer characteristics Diagram 
on page 5T -3!. 

OK 

No Voltage 

Vollage 

Ignition switch OFF. 

I 
Pre-healing Duration is Quite 
D"'''''' Thao 

I

Th" Specil;"';on 

Timer is faulty and should be replaced. 

Place ignition switch al ON Check for ballery voltage at plus side of glow plug 
and check for voltage 10 glow /-;;;N-=-O"V"'o,C:,,:::-ge::-:-;"'A'"fI---i current sensor (Resister side!. 
plug a few seconds laler. It okay, replace sensof. 

��o
e
�
e

:��e�; ����ge Should 
If no VOltage, No.1 glow plug relay is faulty and 
should be replaced. 

OK 

No 112 Vollage Thereafter 

Measure glow plug resistance. 
Infinity 

Approx.O It 

Glow plug okay 

Check lOr b,lItery vo ltage 10 plus side of resistor 
(lntako manifold side). 
If okay, replace resistor. 

If no voltage, No.2 910w plug relay is faullv 
and should be replaced. 

Glow plug is faulty and should be replac ed. 

.., 
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DIESEL ELECTRICAL SYSTE M DIAGNOSIS [12H-T] 

ENGINE DOES NOT STA RT WHEN C O LD 

NOTE: 1 .  Battery voltage at least 1 2  volts (or 24 volts) - ign ition switch OFF.  
2 .  E ngine cranks normally. 
3. Water temperature sensor okay. (See page ST -9) 

Pre-heating System 

1. I N S PECT POWER S U PPl V SECTION 

's there continuity in the intake heater? No 
Replace the intake heater I (See page ST·91 

Yes 

Disconnect the water temperature l Replace the fusible link. J sensor connector. 

Fusible Link Blown 

When the ignition switch is turned 
ON, does pre-heat side of the intake 

No .1 Check 'he fusible l ink for in.ake I heater have battery voltage for 20 I heater. 
seconds ( 1  2V type) or 14 seconds 
(24V'Ypel? 

Fusible link OK 
Yes 

II II I�II Inspect control section 
(See ne)(t page) 
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2.  INSPECT CONTROL SECTION 

NOTE: Perform this inspection with the intake heater con nector fu lly connected. 

Disconnect the water temp erature 
sensor connector. 

When t h e  ign i t ion switch is (ulned 
ON, does the indicator l i g h l l ighl? 
(Measure t h e  t ime l i g h ted) 

Yes 

Pre-heating Timer 

11 1 0 9 7 

Yes 

Yes 

Replace the t imer. 

CONTINUED ON PAGE EM-15 

between termi nal  
lOaf th e  t imer 
a n d  body g round 
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CONTINUED FROM PAGE EM-14 

When the ignition switch is lurned ON. 
is voltage between terminals Band 
G of the No. 1 intake heater relay 
o V for 20 seconds (1 2V typel or 14 
seconds (24V Iypel? 

Ves 

Ho Did No. 1 intake heater No relay check out okay? 
(See page ST -91 

Ves 

Replace the No. 1 I intake heater 
relay. 

When th� ignition switch is turned 
ON, does terminal 1 of the intake 
heater timer have battery voltage � Replace the timer. I 
for 20 seconds (12V type) or 14 
seconds (24V typel? 

Ves 

• Open Cifcuit in wire harness 
between terminal 1 of t he timer 
and terminal 9 of the No.1 intake 
heater relay 

• Open circuit or ground faulty 
in wire harness between terminal 
E of the No.1 intake heater 
relay and body ground. 

�etween termmals 8 and G of the NO.2 No relay check out okay? No 
With the engi�e started, is there 0 vollage f1 0id No.2 intake heater 

��:�:;:
a
t'�� �����oo) (See page ST -91 

Ves 

Replace the No.2 I intake heater 
relay. 

Ves No. 1 and No.2 Intake Heater Relays 

CONTINUED ON PAGE EM-16 
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Ves CONTINUED FROM PAGE EM·15 Ves 

With the engine started, does 
terminal 5 of the Pre-heating 
have battery voltage for 70 seconds? 

Ves No 

When the ignition 
switch is turned 115 terminal 9 of the I � _  

timer grounded? � L----r-----' 
ON, does the charge 
warning light light? 

Ves 

I Replace the timer. I 

• Open circuit in wire harness between 
terminal 5 of the timer and terminal 
9 of the No. 2 intake healer relay . 

• Open circuit or ground faulty in wire 
harness between terminal E of the No. 2 
intake heater and body ground. 

No Replace the timer. 

Open circuit in wire 
harness between 
terminal 9 of the timer 
and charge warning light. 

No 

• Inspect CHARGE fuse . 
• Inspect alternater 

regulator . 

., 
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TU RBOCHARGER DIAG NOSIS [1 2H-T] 

I N SUFF I C IENT ACCELERAT ION,  LACK OF POWER OR 

EXCESSIVE F U E L  CONS U MPTION 

NOTE: Before troubleshooting the turbocharger. first check the valve clearance, 
injection timing. etc. 

IPossible Cause) ICheck Procedure and Correction Method) ll_. __ I

_

N
_

S
_

U

_

F
_

FI
_
C

_

IE

_

N

_

T

_

T

_

U
_
R

_
B

_
O

_

C
_
H

_
A

_

R

_

G

_

I
_
N

_
G ____ �I 

PRESSURE r 
Check turbocharging pressure. (See page EM-381 

Turbocharging pressure: 
0.39 - 0.53 kg/cm� 

RESTRICTED I NTAKE AIR SYSTEM 

3. LEAK IN INTAKE AIR SYSTEM 

4.  RESTRICTED EXHAUST SYSTEM 

6. LEAK IN EXHAUST SYSTEM 

I 6. ERRATIC TURB OCHARGER OPERATIO Nf-

(5 .5  - 7.3 psi. 38 - 52 kPa) 
If nat within specif icat ion, begin diagnosis from 
Item 2. 

Check i n take air system, and repair or 
replace parts as necessary. ISee page EM-401 

Check in take air system. a n d  repair or 
replace parts 85 necessary. (See page EM-401 

Check exhaust system, and repair or replace 
paris as necessary. Isee page EM-401 

Check exhaust system. and repair Or replace 
paris as necessary. (See page EM-401 

Check rotation of i m peller wheel. If it does not turn 
or turns with heavy drag, replace the turbocharger 
assembly 

Check. axial play o f  impeller wheel. 
ISee page EM-43) 

Axial play: 0.13 mm 10.0061 in.) or less 
I f  nol within specification, replace the turbocharger 
assembly. 
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ABN ORM AL N O I S E  

(Possible Cause) 

1. TU RBOCHA R G E R  HEAT I N S U LATOR 
RESONN A N C E  

2.  EXHAUST PIPE L E A K I N G  O R  
VIBRATING 

3. E R RATIC T U RBOCHARGER OPERATION 

(Check Procedure and Correction M e thod) 

C heck f o r  loose, improperly Ins t a l led o r  defo rmed 
jnsulator mount bolts, a n d  repair or replace as 
necessary. 

C heck for deformed exhaust pipe. loose m o u nt boils 
or  dam aged g a sket. a n d  repair or replace as 
necessary 

R e fer 10 Item 7 of INSUFFICIENT ACCELER. 
ATION. LACK OF POW E R  O R  EXCESSIVE FUEL  
C ONS UMPTION. 

EXC E S S I VE O I L  CONS U M PTION OR W H ITE EXHAUST 

(Possible Cause) (Check Procedure and Correct ion Method) 

FAUL TV TURBOCHA RGER SEAL � C heck for oil leakage in exha u s t  system.  
L...:..:.::.:...:..:.....:..::::.:.:::.:...:..:.::.:..::=....:..:....:..:: ___ --' • Remove the turbine elbow from t h e  turbocharger 

and check lor excessive carbon depo sits on the 
turbine wheel. Excessive carbon deposits  would 
indicate a f au lty turbocharger. 

C heck lor oil leakage in intake air system . 
• C heck for a)(ial  play in i m peller wheel .  and replace 

the turbo c h a rger i f  neces sary. (See page EM-43 ) 
A)(ial play : 0. 1 3  mm (0.0051 inJ or less 

CAUTION: There is  some oil mist from the 
PCV i n  the blow by gas so care must be taken 
not to d iagnosis this as an oil leakage from the 
turboc harger. 

., 
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TU RBOCHARGER ELECTRICAL SYSTEM D IAGNOSIS [ 1 2 H -TJ 

Troubleshooting of Turboc harger I n dicator L ight  and Warn ing Light Operation 

I Do both green indicator l ight  and amber IL�N�0�---\����G�}���1 ���::
d

l i;:�I�
)
hl  when ignit ion switch I Check G A U G E  fuse 

Blown . 1 Check 1 0 '  ,ho" I I and repair as 

J O K  
necessary 

YES 

I 
Are indicator and warning  l ights  out during I 
engine id le?  J 

laoth l ights  stay on 

I
ts  charge warning 
t ight ou t ?  

Green l ight  stays on 

I 
C heck C H A R G E  and 
ENGINE fuses 

j OK 1 15 charge warning  
l ight out ? 

!vES 

I 
Faulty combinat ion 

I meter 

NO Faulty charging 
system 

I 
Check for open CI lGU l t  In wire harnes

.
s between 

low pressure switch and tachometer 

Amber  lighl comes on 

I 
Check for open circuil in wire harness between high pressure swi tch  
and tachometer and check for ground connection o f  switch.  

YES 

I Does green indicator l ight come on when I 0.1 4 kg/cm2 (2.0 psi. 1 3 . 7  kPal  pressure is 
applied to  both pressure switches ) 

Blown 

N O 

I 

OK 

O K  

N O  

I
"C<!h:",,'7k'-.ICCor:-:,:;:Ch:-:o,::-t :cc",.,c"'u':-:"=-n "w"ire::-::ch.::rn::e"ss"be='wc:'''''n='o::cw----, O K  

pressure switch and lachometer. 

Amber l ight  comes on 

and reparr as 
1 Check lor 'hort I I necessary 

Faulty charg ing 
I system 

Faulty low pressure 
I swit ch 

Fauhy h igh pressure I 
switch I 

Faulty low pressure 

I switch 

I 
Does green indicator light come on when 1 .09 kg/cm2 NO Fauhy high pressure I 

,-"-1 I"5.,,5-,,p,,,,':..' '",0",6".9",k"P",.i-,p"-,"",-ss","""e",,,,p,,,pl,,,'ed::...::,o,,,b,,,o,,,t h,,s,,w,,,"::ch:::e:c" '--__ �--' L"sw'-',"''':c" ___ --'I 
YES 

I 
Does amber illdicator l ight come on when 1 .09 kg/cm� 

I ( 1 5 .5  psi. 1 06.9 kPal  pressure applied to both switche s ?  

N O  

I 
Check for ShOrl Clfcuit in wire harness between h igh 
pressure switch and tachometer .  

YES 

I 
T U rbOCharger indiCator l ight and warning l ight 
operat ion okay. I 

lLY�E S� __ -I Faulty combination 
I meter 

Faulty high pressure I 
SWitch I 
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A i r  Fi!ter �. _ 
)3 -lQJ 

Oil Case � 
,,�-� 

�:::-(--:;�) . 
'. 

> 

-- .  : 
'''PM 

E N G I N E  T U N E · U P  

I N S P ECTI ON O F  E N G I N E  COO LANT 
(See steps 1 a n d  2 o n  page CO-3) 

INSPECT I O N  OF E N G I N E  O I L  
(See steps 1 a n d  2 o n  page lU-3)  

I N S PECTION O F  BATTERY 
(See steps 1 a n d  2 page CH-61  

Standard spec i f ic  gravity:  
When ful ly charged at  20°C (68°Fl 

1 2V type 1 .2 5  - 1 .2 7  
2 4 V  type 1 .2 7  - 1 .2 9  ( N X  series) 

1 .25 - 1 .2 7  (Others) 

CLEAN I N G  OF AI R F I LTER 
[Paper F i lter Type] 

CLEAN A I R  FILTER 

Clean the e lement  wi th  compressed a i r. 
F i rs t  blow f rom t h e  inside thoroughly.  Then b low off t h e  
o u t s i d e  o f  t h e  element.  

[O i l  Bath Type] 

CLEAN A I R  FILTER 

(a) Wash the  oi l  case and a ir  f i l ter  in kerosine by agitat
ing and rubbing.  

(bl Wipe the oi l  case and  a ir f il ter wi1h a clean rag.  

k) Place the o i l  case on a level  work sland.  

(dl Pour in  clean eng i ne oil un t i l  i t  reaches the  " O I L  
LEVEL" mark.  
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8-- . - - . � . -
- - - - - : :0= -

- - = 
- - - - - - . -

le) Place the air f i l ter o n  the  tray. 
If ) Saturate the air  f i l ter  with clean engine oi l .  

INSPECTION O F  A LTERNATER D R IVE BELT 
ISee page CH-6)  

Dr ive bett  tens ion {Canada } : 
Used belt 80 ± 20 Ib  
New bel t  1 2 5 ± 5 1b 

Drive belt deflection (Others) : 
Used beH 10 - 13 mm 10.39 - 0.51 in.) 
New belt 8 - 9 mm (0.31 - 0.36 i n. !  

I N S PECTI O N  O F  GLOW PLUG [2Hl 
(See page ST-51 

INSPECTION O F  INTAKE HEATER [ 1 2H-Tl 
ISee  page ST-9' 

INS PECTION O F  INJECTION NOZZ LES 
(See steps 4 to 6 on pages FU-4 and 5) 2H 
(See steps 6 to 8 on pages F U - l 0  and 1 1 )  1 2 H - T  

Opening pressure (2 H I :  
Reused nozzle 1 0 5  - 1 25 kg/cml 

1 1 .493 - 1 ,7 7 8  psi !  
1 1 0 ,296 - 1 2 , 2 5 8  kPa) 

New nozzle 1 1 5  - 125 kg/cm:! 
11 ,636 - 1 ,778 psi) 
11 1 , 2 7 8  - 1 2,258 kPa) 

Opening pressure ( 1 2H-T) : 
Reused nozzle 1 80 - 2 1 0  kg/cm2 

12,560 - 2,987 psil 
11 7,652 - 20,594 kPa) 

New nozzle 200 - 210 kg/cm2 
12,846 - 2,987 psi)  
1 1 9 , 6 1 3  - 20,694 k Pa) 
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E N G I N E  MECHANICAL - Engine Tune-up 

A D J U STMENT O F  VALVE C L EARANCES 

1 .  WARM U P  E N G I N E  
Allow the engine .to reach -norma l  opera ting tempera ture 

2. J 1 2 H - T J  
REMOVE I N T A K E  A I R  CONNECTOR A N D  INTAKE P I P E  
ISe a step 2 to 5 on p a g e  E M -401 

3.  REMOVE CYL INDER HEAD �OVER 

4 .  SET NO. 1 CYLINDER TO TOC/CO MPRESSION 
la) Al ign the groo�e 'on the pulley with the liming pointer 

by turning the crankshaft clockwise with a wrench .  

(b l  Check tha t  Ihe rocker arms on Ihe  No. 1 cylinder are 
loose and rocker arms on Ihe No. 6 cylinder are light 

I I  not. lurn Ihe crank shafl one revolut ion (360D) and a l ign  
Ihe mark  as above. 

5 .  ADJUST VALVE CLEARA I'jCES 
First fa l  Measure only those valves indicated by aHOWS 

Second 

6.  

7.  

Valve c leara nce (Holl : 
Intake 0.20 mm (0.008 in.)  
E x haust  0.36 mm (0. 0 1 4  in . )  

• Using a feeler gauge, measure I h e  valve c learance 
between the valve stem and rocker arm. Loosen 
the lock nut and turn the adjusti ng screw to set the 
proper clearance. Hold t h e  adjust ing screw i n  posi
t ion and t ighten the lock nut 

• Recheck the v�lve clearance. The feeler gauge 
should slide w i th a very slight drag. 

(b) Turn the crankshaf t  one revo lut ion (3 6 0 ") and  align 
the m a rk as above 

Adjust  only the va lves indicated by arrOWS 

INSTALL C Y L I N D E R  HEAD COVER , 
J 1 2H-T)  
INSTALL INTAKE PIPE A N D  I N T A K E  AIR C O N N ECTOR 
(See steps 9 to 12 on page E M ·4 6  and 461 
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E N G I N E  M E C H A N I C AL - Engine Tune-up E M-23 

About 5 0  mm 
( 1 . 9 7  in.) 

A D J U S T M E N T  OF I N ,) ECT I O N  T I M I N G  

1 _  PREPARE IN SPECTION PIPE 

Make an  inspection D ipe  with a inject ion p ipe  as shown.  

2.  ( 1 2H-TI 
REMOVE I N TAKE AIR CONN ECTOR AND INTAKE 
PIPE {See steps 2 to 5 on page E M -40l 

REMOVE CYLINDER H E A D  COVER 

SET NO. 1 CYLINDER TO 1 80 12HI 0' 1 1 0  1 1 2 H -TI 
BTDC/CO MPRESSION 

(a )  Al ign the groove on the pul ley with the l iming pointer 
by turning the crankshaft clockwise with a wrench.  

(bl C heck thai the rocker arms on the NO. 1 cylinder are 
loose and rocker arms on the NO. 6 cylinder are tig ht / 

If not, tu rn the cran kshaft one revolution 1360") and align 
the mark as above. 

5. ADJUST I N J ECTION T I M I N G  

( a )  Remove the No.  1 i njection pi pe a n d  i n s t a l l  the 
inspectio n p ipe on the NO. 1 deliV8781ve holder. 

,-

, � '  (bl Turn the  crankshaft sl ightly to left and right unti l  fuel 
surfaces from the inspection pipe. 

Ie) Turn the crankshaft counterclockwise. set the No. 1 
cylinder just before the 1 8 4 (2H) or 1 1  \I ( 1 2H-T) 
BTDC/compress ion .  

' /  

. j 
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2H (w/o PS or Ale) 

.--J � 

M� 
�� , 1j I 2H (wi PS 0' AICI 

� -- - { � 
� I / -------------

� � . - .;/J 1 8" BTOC Mark 

I •. . . • 
� 
t t d BTDC Mark 

[012870 
(M2U7 tM18$1I !.M28l!8 

(dl (2H AfT and 1 2H-T\  
Align the marks of t h e  SlOp lever and  inject'lon pump 
govemor hous ing .  

(e )  S lowly turn t h e  crankshaf t  c lockwise .  

( f )  Check the  crankshaft  pu l ley posi t ion (injec t ion  l iming 
posi t ion)  when the fuel level in the  inspection p ipe 
r ises 

I njection tim ing : 
2H 18� BTDC 
12H·T 11" BTDC 

NOTE · This operation should be repeated at  least two or 
three l imes.  

(9) loosen the  o ther  in ject ion p ipe union nuts, f uel p ipe  
and o i l  pipe un ion bo l l  at  t h e  injection pump side. 

(h)  Loosen the  bol l  holding the injection pump slay to 
t h e  s lay .  

( i )  Loosen the four nu ts  hold ing the in ject ion pump to 
t he reta iner. 

(jl Adjust  the inject ion t i m i ng by sli g h t l y  t i l t ing the injec-
t ion pump body. 

I f  the inject ion t iming is retarded, advance it by t i l l ing t h e  
pump a way from t h e  engine.  

I f  the inject ion t iming is advanced, retard it  by t i l t ing t h e  
pump toward the  eng ine 
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(k) Tighten the four nuts hol ding t h e  injection pump to 
the retainer. 

Torque : 375 kg-em (27 ft- Ib,  37 N ·m) 
(I) Tighten t he  bolt holding the injection pu mp slay to 

stay 

TorQue:  
2 H  1 85 kg-em ( 1 3  It- lb.  18 N · m) 
1 2 H - T  360 kg-em 126 ft- Ib.  35 N ·m) 

(m) R echeck the inject ion t iming.  

(n) Remove the inspect ion pipe and insta l l  the No.  1 
injection pipe.  

(0) Tighten the inject ion pipe union nuts, oil  pipe union 
bolt and fuel pipe union bol l .  

Torque:  
Inject ion pipe 
O i l  p ipe 
Fuel pipe 

300 kg-em 122 ft- Ib,  29 N · m) 
1 8 5 kg-em (1 3 ft- Ib, 18 N · m) 
280 kg-em (20 ft - Ib .  27 N·m) 

6. I N STALL CVLlNDER HEAD COVER 

7.  1 1 2 H-T] 
IN STALL INTAKE PIPE A N D  INTAKE AIR  CONN ECTOR 
(See steps 9 to 1 2  on pages EM-46 and 46) 

8.  START ENGINE AND CHECK FOR LEAKS 



E M -26 E N G I N E  MECHANICAL - Engine T u n e - u p  

A D J U STMENT O F  I D LE SPEED A N D  
MAXI M U M  SPEED [ 2 H  M IT] 

1 .  I N ITIAt CONDITIONS 

(a) Air c leaner  ins la l led 

(bl Normal operat ing coolant  temperature 
(c) Al l accessories switched off 

{dl A l l va cuum l i nes connec ted 

(el Valve clearances set correct ly  
( f )  Injec t ion l i m ing set  correctly 

2. CONNECT TACHOMETER 

3 .  A D J U S T  IDLE  SPEED 

(a )  C heck that  t h e  adjust ing lever t o u c h e s  t h e  i d l e  speed 
( thrott le valve) adjusting screw when the accelera tor  
peda l  I S  released. 

I f  not , adjust the accelerator l inkage 

(bl  Start  the eng ine 
Ie) Chec k the id le speed.  

Id le  speed:  6 6 0  rpm 

(dl Adjust  the id le  speed.  
• Disconnect  the ac celera lor  l i nkag e . 

• Loosen the  lock nut of the i d l e  speed (th rottle 
valvel adjusting screw. 

• Adjust the idle speed by turn ing the IDLE S P E E D  
A DJ U S T I N G  SC REW. 

• Securely t i g hten t he lock nut and rec heck the idle 
speed . 

• Connect t he accelera to r  l inkage . 

• Af ter adju stment .  adj ust the accelerator linkage . 

4. A D J U ST M A X I M U M  S P E E D  

(a) Check thai  the adjus t i ng  l e v e r  t o u c h e s  the  thrott le 
.... a lve adjust i n g  sc rew when the accelerator pedal i s  
depressed al l  the way . 

If not .  adj u s t  the accelera tor  l i nkage .  

..., 
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(b)  Start the  engine. 

(el Depress the accelerator ped a l  a l l  the  way. 

(d) C heck the maximum speed. 

M a x i m u m  speed:  
wi Flu id coupl ing 4 . 1 70 rpm 
wlo Fluid coupl ing 4, 1 00 rpm 

(e) Adjust the maximum speed.  

• Disconnect the accelerator l inkage. 

EM-27 

• Cui  out  t h e  maximum speed adjust ing (speed con
trai l screw sea l  wire. 

• loosen t he lock, nul of the maximum speed adjust
ing screw. 

• Adjust the max imum speed by turning the MAX
IMUM SPEED ADJUSTING SCREW. 

NOTE: Adjust at  id le speed. Then. raise engine speed 
and recheck the max imum speed. 

• Securely t ig h ten Ihe lock nul and recheck Ihe max
imum speed. 

• Seal the max imum speed adjusting screw with a 
new seal wire. 
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ADJ U S T M E N T  OF I D LE S PE E D  AN D 
M AXI M U M  SPEED [ 2 H  AfT and 1 2 H -TJ 

1 .  I N IT IAL C O N DITIONS 

(a )  Ai r  c leaner i n s tal led 

(b) Normal operat ing  coolant  t e m perature 

(e) Al l  accessories switched off 

Idl Al l  vacuum l ines connected 

(e) Valve c learances set correct ly 

( I )  In ject ion l im ing sel correct ly 

(g) Transmiss ion In  N range 

2 .  CONN ECT TACHOMETER 

3.  ADJUST I D L E  S P E E D  

( a )  Check t h a t  t h e  adjust ing lever t o u c h e s  the  id le  speed 
adjust ing bol t  when t h e  ?cceleralor pedal is released. 

I f  no t .  adjus t the accelerator l inkage 

(bl Star t  the engine .  

Ie )  Check the  id le  speed. 

Id le speed :  
MIT 
AIT 1 2 H I  
AfT 1 1 2 H · T) 

650 rpm 
750 rpm 
770 rpm 

( d )  Ad jus t  the  id le speed. 

• Disconnect the  accelerator l inkage 

• Loosen t h e  lock nu l  of t h e  id le  speed adjusting 
bolt .  

• Adjust t h e  idle speed by lurning t h e  IDLE SPEED 
ADJUSTING SOL T .  

• Securely t ig hten ,he  lock  nul  and recheck the id le  
speed. 

• ConneCI Ihe acce le ra tor  l inkage.  

• After  adjustment .  adjust t h e  accelerator l inkage. 

4. A D J U ST M A X I M U M  S P E E D  

( a )  C heck Ihal  the adjust ing l e v e r  t o u c h e s  Ihe max imum 
speed ad just ing bol l  when the accelerator pedal  i s  
depressed a l l  the w a y .  

I f  no t .  a d j u s t  the accelerator l i nkage. 

..., 
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(b) Stan the engine. 

fcl Depress the acce leralor pedal all the way. 

(d) Check the  maximum speed.  

M a x i m u m  speed: 4 , 1 70 rpm 

[e )  Adjusting the maximum speed. 

• Disconnect Ihe accelerator l inkage. 
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• Cut out  Ihe sea l  wire of th e max imum speed 
adjusting bolt. 

• loosen the lock nul Of the maximum speed adjust
ing bolt .  

• Adjust the  maximum speed by turning the MAX
IMUM SPEED ADJUSTING BOLT. 

NOTE:  Adjust at idle speed. Then.  raise engine speed 
and recheck the maxim u m  speed. 

• Securely t ighten the lock nut and recheck the max
imum speed. 

• Seal the maximum speed adjusting bolt with a new 
seal wire. 
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A D J U ST M E N T  O F  POWER S T E E R I N G  
I D LE- U P  S E TTI N G  S P E E D  ! 1 2H-T AfT] 

1 .  I N I T I A L  CON DITIONS 

(a)  Air c leaner i nstal led 

fb) Normal  operating coolant te mpera tu re 

Ie) A l l  accessories switched o f f  
(d )  Al l  va cuum l i nes  connected 
Ie) Valve clearances set correct ly  

( f )  Injection t iming set correctly 

(91 Id le speed set  correctly 

( h ) Transmission in  N range 

2.  C O N NECT TACHOM ETE R 

3. ADJUST POWER STEERING {PSI I D L E - U P  SETTI NG 
SPEED 

(a) Start  the engine .  

(bl D isconnect  the v a c u u m  hose trom the id le-up actua
tor a n d  plug t h e  hOse end.  

(e) Apply vacuum to t h e  id le-up actuator .  

(d) Race the engine to 2 , 5 00 rpm a few seconds, re lease 
the thrott le  and check the PS idle-up setting speed . 

PS i d le-up setting speed :  820 rpm 

(e) Adjust the PS idle-up sell ing speed by turn ing the PS 
IDLE-UP  ADJUSTING SCREW. 

I f )  Race t h e  engine to 2,500 rpm a few seconds, release 
t he  I h ro t l le and recheck the PS id le-up selling speed. 

(g) Reconnect the  vacuum hose 10  the P S  idle-up actua
tor .  
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ADJ USTM ENT OF AIR COND I T I O N E R  
IDLE-UP S ETT I N G  SPEED [2H MIT] 

1 .  INITIAL CONDITIONS 
tal Air cleaner installed 

(bl Normal operating coolant temperature 

leI All accessories switched off 

(d) All vacuu m  l ines connected 

Ie) Valve clearances sel correctly 

( f )  Injection timing set correctly 

(9) Idle speed set correctly 

2. CONNECT TA C H OMETER 

EM-31 

3. ADJUST AIR CONDITIONER lAIC) IDLE - U P  SETTING 
SPEED 
(a) Slart the engine. 

(b) Disconnect the vacuum hose from the idle-up actua
tor and plug the hose end. 

(c) Apply vacuum to the idle-up actuator 

(d) Race the engine to 2, 500 rpm a few seconds ,  release 
throttle and check the A/C idle-up sel ling speed. 

AI C  idle-up sett ing speed: 950 rpm 

(e) Adjust the Ale idle - u p  setting speed by turning the 
AIC IDLE-UP ADJUSTING SCREW. 

(f) Race the engine 10 2, 500 rpm a few seconds, release 
the throttle and recheck the A/C idle-up setting 
speed. 

(g) Reconnect the vacuum hose to the idle-up act ua tor. 
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A D J U ST M E N T  OF A I R  C O N D I T I O N E R  
I DLE- U P  SETTI N G  S P E E D  [2H AIT a n d  1 2 H -TJ 

., 

1 .  I N ITIAL C O N D IT IONS 
lal A i r cleaner  installed 
fb) Normal operating coolant temperature 
(el All accessories switched off 
(e1 Valve c leara n ces set correc t ly 

(f) Inject ion l iming set correc t ly 

(g) Idle speed sel  correct ly 

Ihl Iwl PSI 
PS idle-up se l t ing speed set  correct ly 

(j) Transmiss ion in  N range 

2 .  C O N N E C T  TACHOMETER 

3.  ADJUST A I R  CONDIT IONER IAICI  IDLE-UP SETTING 
SPE E D  
( a )  Start  the engine.  

fbi Disconnec t  the vacuum hose(s) from the idle-up 
actuator and plug the hose end Is ) 

Ie) Apply vacuum to the idle-up actuator  

Id) Race the engine to 2,500 rpm a few seconds, release 
the IhrOl l le  and check  the Ale idle-up setting speed. 

Ale id le-up setting speed : 
MIT 950 rpm (Transmission in neutral)  
AIT 800 rpm (Tra nsmission in  D range) 

lel Adjust t h e  A/C id le-up sell ing speed by turn ing the 
AIC IDLE-UP ADJUSTING S C R EW. 

If) Race Ihe engine 10 2 , 5 0 0  rpm a lew seconds ,  release 
the Ihrotlle and recheck the A/C idle-up sel l ing 
speed. 

(g) RecoMecl the vacuum h ose(s) 10 the idle-up Clctua
lor .  

.., 
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I N S P ECT I O N  O F  I NTAKE S H UTTER [2H AfT] 

1, INSPECT INTAKE SHUTTER AND ACTUATOR 

2,  

(a )  Fully close the thrO ll le valve, and check thai it retum 
smoothly. 

(bl Apply vacuum to the actuator. 
(c) Check that the vacuum does not drop immediately. 

INSPECT VACU U M  SWITC H I N G  VALVE (VSV) 

(a) Remove the VSV. 

(b) Check that air flow from pipe E to pipe F. 

(c) Connect the VSV terminals to the baNery terminals. 
(d) Check that air flows from pipe E to pipe G. 

If operation is  not as specified, replace the VSV. 
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I N S PECTION OF I NTAKE SH UTTER [ 1 2H -TJ 

1 .  INS PECT INTAKE SHUTTER A N D  ACTUATOR 

2.  

(a )  Ful ly close the  t h rott le va lve ,  and  check Ihat  i t  return 
smoothly 

(bl Apply vacuum to the actuator .  

(e)  Check tha t  the vacuum does not  drop immediately 

I NSPECT VAC U U M  SWITCH VALVE (VSV) 

(a) Remove the VSV 

{bl Check thaI a i r  f low from pipe E to pipe F 

(el Connect the VSV term i nals to the baltery terminals. 

(d) Check that  a i r  f lows from pipe E 10  pipe G. 

I f operat ion is not as specif ied, replace the  VSV. 
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COM PRESS I O N  C H E C K  [2 H ]  
NOTE :  I f  there i s  lack o f  power, excessive o i l  consump
t ion  or poor fuel economy. measure the cyl inder compres
s ion pressure. 

1. WARM UP AND STOP E N G I N E  

2.  REMOVE G L O W  P L U G S  ( S e e  p a g e  EM -49) 

CAUTION : Make sure the load wire is not grounded, 

3.  C H E C K  C Y L I N D E R  C O M PRESSION P R E S S U R E  

( a )  I n s t a l l  SST (gauge adapter) t o  the g l o w  plug hole. 

SST 0999 2-00023 

(bl  Connect S S T  (compression gauge) to S S T  (gauge 
adapted .  

SST 0999 2-00023 

(e) Ful ly  o pen the th rottle valve. 

Id) Whi le crank.ing the engine with the starter, measure 
the com press ion pressure. 

N O T E :  Always  use a fu l ly  charged battery to obta in  
eng ine revo lu t ions of m o re than 2 5 0  rpm.  

(e )  Repeal  sleps (a )  through (d)  for e a c h  cylinder. 

Compression pressur e :  
2 8 . 0  kg/cm� ( 3 9 8  psi .  2.746 k P a )  or more 

M inimum pressu r e :  
20.0 kg/cm2 ( 2 8 4  p s i .  1 .9 6 1  kPa) 

Difference between each cyl inder :  
. 2.0 kg/cm1 (2.8 psi ,  1 96 kPa) or less 

(f) I f  the cyl inder compression i n  one or more cy l inders 
is low. pour a smal l  amount of engine o i l  into the 
cyl inder through t h e  glow plug hole and repeat steps 
(a) through (dl for the cyl i nder with low compressi on . 

• If adding oil he lps the compression. c h a nces are 
that  the p iston rin g s  andlor cylinder bore are worn 
or damaged . 

• If pressure stays low. a valve may be sl ick ing or 
seating im properly. or there may be leakage pas! 
the gasket 

4. INSTALL GLOW PLUGS 
(See steps 1 to 4 on page FU-81  



EM-36 ENGINE MECHAN ICAL - Compression Check '1 2 H -Tl  

COM PRESS I O N  C H ECK [ 1 2 H -TJ 

NOTE:  I f  there is lack of power, excessive o i l  consump
tion or poor fuel economy, measure the cyl inder compres
s ion pressure. 

1 .  WARM UP AND STOP E N G I N E  

2 .  REMOVE I N J ECTION N O Z Z L E S  IS • •  p a g e  F U -91 

3. CHECK C Y L I N D E R  COMPRESSION PRESSURE 
(s )  I ns ls l l  SST (gauge adapler)  10  Ihe injec t ion nozz le  

ho le .  

SST 09992-00023 

Ibl Connect  S S T  (compression gauge) 10 S S T  (gauge 
adapter ! .  

SST 09992-00023 

kl Fu l ly  open t h e  t h rai l le  va lve .  

Idl Wh i le crank. ing the engine with  t h e  starter ,  measure 
the  com pression pressure. 

NOTE:  Always use a fu l ly  charged battery to obta in  
eng ine revolut ions o f  more than 2 5 0  rpm. 

Ie) Repeal steps Is) through (dl for each cy l inder. 

Compression pressur e :  
3 0 . 0  kg/cm1 (427 p s i .  2.942 k Pa) or more 

Min imum pressure: 
20.0 k g/cm2 (284 psi ,  1 ,9 6 1  kPal 

Difference between each cyl inder :  
2 ,0 kg/cm� (28 psi ,  1 96 k Pal or less 

(f l  I f  the cyl inder compress ion i n  one or more cy l inders 
is low, pour  a smal l  amoun t of eng ine oil i n lo  the 
cyl inder through the inject ion nozz le  ho le  and  repeat 
s leps (a) thro u g h  (d)  for the  cyl inder wi th  low com
pression, 

• I f  adding o i l  helps the  com pression, chances are 
that the piston rings a nd/or cyl i nder bore are worn 
or damaged . 

• I f  pressure stays low. a valve may be Sl ick ing or 
seating impro perly, or t here may be leakage past 
t h e  gasket .  

4. INSTALL I N J ECTION NOZZLES 
(See steps 1 to 6 o n  pages FU - 1 4  and 1 5) 
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TU RBOCHARGER [ 1 2H-� 

CA UT ION : 
• Do not stop the engine immediately after pu l l i ng  a 

trai ler or h igh speed or uph i l l  dr iv ing.  Id le  the engine 
20 - 1 20 seconds, depe n d i n g  on the severity of the 
driving condit ion .  

• Avoid sudden racing or accelerat ion immediate ly 
after start ing a co ld  engine.  

• I f  the turbocharger is defective and must be rep
laced, f irst c heck for the cause of  the defect in  
reference 10 the fol lowing i tems and replace parts i f  
necessary: 

Engine o i l  level  and quality 
Condit ions under which turbocharger was used 
O i l  l ines leading to turbocharger 

• Use caution when removing and reinstal l ing the tur
bocharger assembly. Do not drop i t  or bang it  against 
anything or grasp i t  by easi ly- deformed parts, such 
as the actuator or rod, when moving.  

• Before removing  the turbocharger, p lug the intake 
and e x haust pots and oil inlet to prevent entry o f  d i rt  
or other foreign material .  

• I f  replacing the turboc harger, check for accumula
t ion o f  s ludge part ic les in  the oi l  p ipes  and, i f  
necessary, replace t h e  o i l  p ipes.  

• Completely remove the gaskets adhered to the 
lubr icat ion o i l  p ipe flanged and turbocharger o i l  
f lange. 

• I f  replac ing bolts or  nuts, d o  so only wi th  the 
specif ied new ones to guard against breakage or 
deformation. 

• I I  replac ing the turbocharger, put 20 c c  1 1 . 2  c u  in. ) of 
o i l  into the turbocharger a l l  inlet and turn the 
impeller wheel by hand to spread o i l  to the bearing.  

• I (  overhaul ing or replacing the engine, cut the fuel 
supply and ignit ion function after reassembly and 
crank the engine for 30 seconds to d istr ibute oi l  
throughout the engine.  Then a l low the engine to idle 
for 6 0  seconds. 
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O N · VEHICLE I N S PECT I O N OF 
TURBOC H ARGER 

1. I N S P E CT I N T A K E  A I R  S Y S T E M  

C h e c k  f o r  leakag e or c logg ing between t h e ai r  cleaner a n d  
turbocharger i n l e l  and between t h e  l urboc h a 'ger o u t l e t  
and cyl i nder head.  

• C logged air cleaner . . . .  Clean or re place the  e lement 

• Hoses col lapsed or deformed . . . .  Repair  o r replace 

• Leakage from connect ions . . .  Check each connect ion 
a n d  repair  

• Cracks  i n  components . . . .  Check and replace 

2. INSPECT E X HAUST SYSTEM 

Check for leakage or c l o g g i n g  between t he cyl inder h e a d  
and turbocharger i n le t  and be tween the t u rboc ha rger o u t 
le t  and e x h a u S t  p ipe .  

• Def ormed components . . . Repair  o r  repla ce 

• Foreign material in passages . . . Remove 

• Lea kage from components . . . Repair or replZlce 

• Cracks i n  components . .  Check and replace 

3.  I N S PECT OPERATION OF ACTUATOR AND WASTE 
GATE VALV E 

(a) Disconnect t h e  actuator  hose.  

(b) Using SST {turboch arg er pressure gaugel .  apply 
Z1 bo u l 0.68 kg/cm2 (9 .7  psi .  6 7  kPa) o f  pressure to 
t h e  actuator  and check t h a t  t h e  rod moves.  

SST 09992·00 240 

CAUT I O N :  Never apply more than 0.8 kg/cm2 ( 1 1 .4 
ps i ,  78 kPa) of pressure to the actuator. 

I f  the rod does not move. replace the turbocharger assem
bly .  

4.  I N S P ECT T U RBDCHARGING PRESSURE 

(a )  Warm up t h e  engine.  

{bl Connect a 3-way un ion to t h e  intake pipe pressure 
hose and instal l  SST ( turbocharger pressure gaugel 
to i t .  

SST 09992· 00240 

{el Press in  the clutch peda l .  then press Ihe accelerator 
pedal down as f a r  as i t  wi l l  go. Meas ure the tur
bocharging pressure a t  maximum speed (4 .050 -

4.200 rpm ) 

Turbocharging pressure:  0.39 - 0.53 kg/cm� 
(5.5 - 7.3  psi, 38 - 52 kPa) 

l i the  pressure I S  less than speCif icat ion.  check the in take 
air a nd e)(hZlust  systems for leakage.  If t h ere is no leakage. 
replace Ihe tu rbocharger assembly.  

" the pressure i s  above speci f ical ion .  check it the  actuator 
hose is  d isconnec ted o r  cracked. I f  nOI  replace the 
tubocharger assembly. 



E N G I N E  M E C H A N I CAL - Turboc harger [ 1 2H-TI EM·39 

CO M P O N E NTS 

.Gasket--------' 

f 
f-------,--- tntake Pipe 

(Wi tM Air Hose) 

. Gas�k •• _I 

_
_ _ _ -�- - - '�-, � 

i-__ ,-__________ Intake Air Connecfor 
(with Air Hose) 

PCV Pipe 
(with Hosel 

.,;.. _______ Intake Pipe Stay 

\----,-- Heat Insu lator 

&!l:�}-''--+-----No.l Water By-Pass Pipe 

_�o-t-----Drain Cock 

• GaSkel
��:::��=======:==����� 

No.2 Water By-Pass Pipe 
• Gasket 

• Gasket---------,-----'--=--., 

�--------===== 
!e . - • 

�au::��e Outlet Elbow 

�(it=lb,N-m� : Specified torque 
• Non-reusable pan 

Turbocharger 
• "1 61\ ( 1 3, 1 8) 

Oil Pipe 
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REMOVAL O F  TU RBOCHARGER 
( S e e  page EM-39J  

1 .  DRAIN ENGINE COOLANT (See page CO-3l  

2 .  REMOVE V A C U U M  HOSES.  V S V  A N D  GAS F I LTER 

3. REMOVE PCV PIPE 

(al Remove the three bo l ls .  

(b )  Disconnect t h e  PCV hose, and remove the P CV pipe 
and gasket  tog ether w i th  t h e  PCV hOse 

4. REMOVE INTAKE A I R  C O N N E CTOR 

la) Remove the three bo l ts .  

(b l  Disconnect t h e  a ir  hose.  and remove the intake a i r  
connector together wi th t h e  a i r  hose. 

5. REMOVE INTAKE PIPE 

(al Remove the  two bol ls  and in take pipe stay. 

(bl Remove the four  bol ls  and n u l .  

l e i  Disconnect t h e  a ir  h o s e ,  a n d  remove t h e  i n t a k e  p i p e  
a n d  g a s k e t  together with  the  a i r  hose. 
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6. REMOVE HEAT I N S U LATORS 

Remove the five bol ts  a n d  two heat i nsulators.  

EM-41  

7 .  DISCO NNECT H O S E  FROM NO.2 WATER BY-PASS 

PIPE 

8 .  R E M O V E  TU RBOCHARGER STAY 

Remove the three bolts and stay 

9. REMOVE NO.1 WATER BY-PASS PIPE 

(a) Loosen the union nut.  

(b) Remove the two nuts, two bolts, by-pass pipes and 
two gaskets. 

1 0. REMOVE TURBOCHARGER 

la}  Remove the union bolt and two gaskets of  the oi r  
pipe 

(b) Remove the two nuts holding the oil pipe to the 
cyl inder block. 
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(el Remove the  four nuts ho ld ing  the turbocharger to t h e  
exhaust manifold .  

Idl Remove the tu rbocharger and gasket together  with 
the  oil pipe. 

fe) Remove the gasket o f the oil pipe from the cylinder 
block. 

, 1.  REMOVE OIL PIPE 

Remove the IWO nuts ,  oil pipe and gasket .  

1 2. REMOVE NO.2 WATER BY·PASS PIPE 

Remove the two nuts,  by- pass pipe and gasket .  

1 3. REMOVE T U R B I N E  OUTLET ELBOW 

Remove the f o u r  nuts.  turbine out le t  e lbow and gasket .  



E N G I N E  MECHANICAL - Turbocharger f12H- TI EM·43 

2.  I N S PECT AXIAL PLAY O F  I M P ELLER W H E E L  

Insert a d i a l  indica tor into t h e  exhaust side. hold Ihe lur
bine wheel edge by hand and check Ihe axial play. 
A x i a l  play: 0 . 1 3  mm (0.00 5 1  in.l or less 

If the axial play is not within s pecifica tion, replace the tur
bocharger assembly .  

I N STA LLAT I O N  O F  T U R BOCHA R G E R  
(See p a g e  E M - 39l 

CAUTION:  After replacing a turbocharger assembly. 
pour about 20 cc ( 1 .2 cu in.l of new oi l  into the o i l  inlet 
and then turn the impeller w heel by  hand to splash oi l  
on the bearing.  

1 .  I N STAll T U R B I N E  OUTLET ELBOW 

InSlall a new gasket and the turbine outlet elbow with the 
four nuts. 
Torque:  530 kg-cm (38 ft- Ib.  52  N ·m) 

2.  INSTALL NO.2 WATER BY ·PASS P IPE  

Install a new gasket and  the by- pass pipe  with the  two 
nulS. 

Torq u e :  7 5  kg-cm (65 in.-Ib, 7. 1  N·m)  
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3.  I N STALL OIL  PIPE 

I ns ta l l  a new gasket and t h e  oi l  p ipe with new two n u t s .  Do 
not torque the n u t s  yet .  

4. INSTALL TURBOCHARGER 

la) Insta l l  new twO gask.ets  to the cy l inder  block and 
e x h a ust man i fo ld . 

(bl Instal l  t h e  t urbocharge r and o i l  pipe together.  

Ie) Insta l l  the  four  nu ts  holding the  turboc harger to t h e  
e x h a u s t  man i fo ld .  

Torq u e :  630 kg-em t38 f t - Ib ,  5 2  N·m)  

(d )  Insta l l  new IWO nuts ho ld ing the oil  pipe to the 
cyl inder block.  Torque t h e  four o i l  pipe nuts .  

Torq u e :  1 86 kg-em (1 3 H · l b .  18 N · m) 

leI Instal l  new two gaskets a n d  t h e  un ion  bolt  of the oi l  
pipe.  Torque the union boll .  

Torque:  250 kg-em (1 8 I t - l b .  2 5  N · m) 

5. I N STALL N O . 1  WATER BY·PASS PIPE 

(a)  InSlal l  a new gasket and t h e  by- pass pipe wi lh  Ihe 
Iwo fluls and two bolts .  

Torqu e :  
N u t  7 5  k g - e m  (65 i n . - Ib, 7 . 1  N · m) 
Bolt  1 7 5 kg-em ( 1 3 f t - Ib ,  1 7  N · ml 

(b) Instal l  the un ion nul .  
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6. I N STALL TURBOCHARGER STAY 

Instal l the stay with the t h ree bol ts .  

Torque:  700 kg-em 1 6 1  fI - lb. 69 N -m} 

E M -45 

7. CONNECT HOSE TO NO.2  WATER BY -PASS PIPE 

8. I N STALL H EAT I N S U LATORS 

Instal l  t he two heat i nsu lators wi th the f ive bolts. 

Torque :  185 kg-em 11 3 fl- lb.  18 N - m )  

9 .  INSTALL I N T A K E  P I P E  

( a )  Connect the a i r  hose, and instal l  a n e w  g asket a n d  
the intake pipe w i t h  the f o u r  b o l t s  and nut.  

Torque :  1 8 5  I(g-em 11 3 It- Ib, 1 B N - m) 

(bl Ins ta l l  the  intake pipe stay wi th  the two bolts .  

Torque: 1 8 5  kg-em ( 1 3 fl- lb.  18 N · m) 
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1 0 . I N STALL INTAKE A I R  C O N N E CTOR 

C o nnect the air hose, and instal l  the in take air connector 
wi th  t h e  th ree bo lts. 

Torque:  1 86 kg-em { 1 3 ft-Ib. 18 N·m} 

, 1 .  I N S T A L L  PCV PIPE 

Connect the PCV hose, and instal l  a n e w  gasket and PCV 
pipe wi th  three boilS. 

Torque: 1 8 5 kg-em ( 1 3 f t - lb, 18 N·m) 

1 2 .  I N STA LL VAC U U M  HOSES. VSV AND GAS FILTER 

1 3 . FILL WITH E N G I N E  COOLANT 
(See page CO-l)  

1 4. S T A R T  ENGINE A N D  CHECK F O R  LEAKS 

1 5. CHECK ENGINE O i l  lEVEL (See page LU-3J  



Cvl inder Head E N G I N E  MECHANICAL 

CYLI N D E R  H E A D  

C O M P O N E NTS 

Grommet 
�------ Glow Plug Connector Cal l" � 

--

.

----- G IOW Plug I 
j ,0 ____ Seal Washer �� DIC Mow e 

C,lind., Head Cove' � tl�E �-\"1. -
Gas'" 1 � -

Valve Roc'e, Shaft �l ". Assembly 
Connecting Rod 

. � rEspring Retainer 

, 
.- Push Rod 

e 
Outer Valve Sp�ing I 
Inner Valve Sprmg 

E M -47 

I • Oil Seal . 0. 
• Valve Guide Bush ing o t 

I kg-c�j : Specified torque 
• Non-reusable pari 

�<t�"�I���_.He" 
Insutalof 

! 
-. ..... -.... .... '�. GaSkel 

� --;,h"st 
� Manlfold 

{Rearl 
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C O M P O N E NTS 

4:� ______ --':E:!N!:G�I:.:N.:...;;E M--;;� 
ICont 'd) 

1 2 H-T 

Seal Washer 
,"",�<c-. ,, ___ Cylinder Head Cover 

�-crnJft�lb�_� 
m�rl ' � b���s�p:e:';:f;e:d�

t
:O':Qu:e� _________ _ • Non-reusable p 

Gasket 

Valve Rocker Sha f t 
Assembly 



E N G I N E  M E C H A N I C A L  - Cylinder Head 

REMOVAL O F  C Y L I N D E R  H E A D  [2H) 
( S e e  p a g e  E M -41) 

1 .  DRAIN ENGINE COOLANT (See page CO-3) 

2 .  REMOVE PCV HOSE 

EM-49 

3.  R E M O V E  I N J ECTION NOZZLES (See page F U -3) 

4 .  REMOVE GLOW PLUGS 

5.  

fa) Remove the S i){ screw g rommets.  

(bl [Pre-heat ing System (Super Glow Type) ]  
Remove the current sensor p late .  

(c) Remove the  six nuts and glow p lug  connector.  

(d)  Remove t h e  s ix g low plugs 

REMOVE FUEL F i lT E R  ASS E M B L Y  

f a )  Remove the t w o  u n i o n  bo l ts  and f o u r  g a skets, and 
disconnect the fuel  pipes from the injection pump. 

(b) Remove the two bolts and the fuel f i l ter together 
with the fuel  pipes. 

6. [ M IT (wi EDIC SYSTEM))  
REMOVE E D IC MOTOR 

(a) Remove the connect ing rod.  



EM·50 ENGINE MECHANICAL - Cyl inder  Head 

{b l  Remove the t h ree bo l ts ,  col lar  and EDIC malOr.  
7.  (MIT (w/o EDIC SYSTEM))  

REMOVE OV ERINJ ECTION M A G N E T  

8. REMOVE INTAKE M A N I FOLD 

lal  (M/TI  
Remove the two vacuum hoses.  

(b) Remove the twelve nuts.  i n take  manifold and s ix  
gaskets.  

9.  REMOVE E X H A U ST M A N I FOLDS 

( a )  Remove the seven bo l ts  and two heat insu lators .  

(b) Remove the twelve nuts, p lale washers ,  exhaust  
manifo lds and six gaskets .  



E N G I N E  MECHAN ICAL - Cyl inder Head E M - 5 1  

1 0 . SEPARATE E X H A U ST M A N I FOLDS 

(a) Separate the I ront  and rear exhaust  man i folds. 

fbI Using snap  ring pl iers, remove the two man i fo ld  
r ings .  

1 1 .  REMOVE WATER O U TLET ASSEMBLY 

(a) Remove the  th ree bolts ho ld ing the water out let  
housing t o  the cyl inder head.  

(b) Disconnect the water by-pass hose from the water 
pump. and remove the water out let assembly and 
gasket together wi th  the by-pass hose.  

1 2 . REMOVE C Y L I N D E R  HEAD COV E R  

Remove t h e  f o u r  c a p  nuts, s e a l  washers, cyl inder head 
cover and gasket .  

1 3. REMOVE VALVE ROC KER SHAFT ASSEMBLY 

(a) Uniformly loosen and remove the fourteen bolts in  
severa l  passes.  in the sequence shown. 

(b) Remove the  rocker shaft assembly 
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5 6 7 8 

E N G I N E  M E C H A N I C A L  - Cy l inder Head 

1 � 
I I I 

1 0  1 \ 1 2  

1 4. REMOVE PUSH RODS 
Remove t h e  twelve push rods i n  order. beg inn ing from the  
No. 1 push rod. 

NOTE' Arrange the push rods in  correct order. 

1 5 . REMOVE C V l I N D E R  H E A D  
( a l  Un iformly l o o s e n  and remove the twenty-six h e a d  

b o l t s  in  severa l  passes, In  the sequence shown. 

CAUTI O N :  Head warpage or crack i ng could result 
from remov ing  bolts i n  incorre c t  order. 

(bl l i f l  the cyl inder head from Ihe dowels on the cyl inder 
b lock and place the head on wooden blocks on a 
bench.  

NOTE I t  Ihe cy l inder head is  d i f f icu l t  10  l i f t  o f l .  pry wi th  
a screwdriver between Ihe cy l inder  head and b lock 
sal iences.  

CAUTION : Be careful  not to damage the cyl i nder 
head and block surface on the c y l inder a n d  head 
gasket sides. 



E N G I N E  MECHANICAL - Cy l inder Head 

REMOVAL OF CYLI N D E R  H E A D  [1 2H -TJ 
(See page EM-481  

1 .  REMOVE TURBOCHARGER 
(See steps 1 to l O on pages EM-40 t o  42)  

EM-53 

2 .  REMOVE I N J ECTION NOZZLES (See page F U -91 

3 .  REMOVE F U E L  F I LTER ASSEMBLY 
!a) Remove  t h e  two un ion  bo l ts  a n d  four  gaske ts .  and 

d isconnect t h e  fuel hose and p ipe from t h e  in ject ion 
pump.  

(bl Remove the two bolts and the fuel  f i l ter  together 
with the hose and pipe. 

4.  REMOVE INTAKE M A N I F O l D  
R e m o v e  lhe f ive b o l t s .  eleven nuts ,  i n lake  ma nifold a n d  
gasket . 

5.  REMOVE WATER B Y - PASS P IPE  OF TURBOCHARG E R  
Remove t h e  bol t .  n u l .  water by-pass pipe a n d  t w o  hose. 

6.  REMOVE E X H A U S T  M A N IFOLDS 
!al Remove the five bolts and two hea t insu lators 
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1. 

8. 

9. 

(b) Remove t h e  twelve nuts,  plate washers, exhaust 
manifold and two gaskets .  

SEPARATE E X H A U S T  MAN I F O L DS 

(a) Separate the f ront  and rear exhaust  mani foldS. 

(bJ Using snap r ing p l iers, remove the two mani fold 
rings. 

REMOVE WATER OUTLET ASSE M B L  V 
(a) Rem ove t h e  three bolts ho ld ing the w a ler out let  

hous ing to t h e  cy l inder head.  

Ib) Disconnect the  water by-pass hose from the waler  
pump, and remove t h e  waler  out let  and  gasket 
together with the by-pass hose.  

REMOVE C V l I N D E R  HEAD COV ER 

Remove t h e  four  cap  nu ts .  seal washerS cy l inder  head 
cover and g asket.  
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� i ! n l l ! ' [ H 
1 2 3 4 5 6 7 8 9 1 0 11 1 2 

1 0 .  REMOVE VALVE ROC K E R  SHAFT ASSEMBLY 

(a ) Uniformly loosen and remove the fourteen bolts in  
several pass, in t h e  sequence shown. 

(b) Remove t h e  rocker shaft assembly. 

1 1 .  REMOVE P U S H  RODS 

Remove the twelve push rods in order,  begining from the 
No. 1 push rod. 

NOTE: Arrange the push rods in correct order. 

1 2 . REMOVE CYLINDER HEAD 

fa )  Uniformly loosen and remt)ve the twenty-six hea d 
bolts in several passes. in the sequence shown. 

CAUTION:  H ead warpage or cracking could result  
from removing bolts In  incorrect order. 

fb) 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 dif f icult 10 lift off, pry wilh 
a screwdriver bel ween the cyl inder head and block 
saliences. 
CAUTIO N :  Be careful not to damage the cyl inder 
head and block surface o n  the cy l inder and head 
gasket sides. 



EM-56 ENGINE MECHANICAL - Cylinder H e a d  

DISASS E M BLY O F  C Y L I N D E R  H E A D  
(See page E M - 4 7 1  2H 
( See page E M -481  1 2H-T 

1 .  REMOVE VALVES 

ta l  Us ing  SST,  compress the  valve spr ing  and remove 
the two keepers 

SST 09202-430 1 3  

fbI Remove the  spring reta iner. valve springs, valve a n d  
o i l  s e a l .  

NOTE Arrange t h e  v a lves. v a l v e  sp ri ngs  and spring 
retainers i n  t h e  correct order. 

2.  12Hl  
REMOVE C O M B U S T I O N  C H A MBERS 

Using SST. remove t h e  s ix  combust ion  chambers.  

SST 0 9 20 8 - 4 8 0 1  0 

NOT E :  Arrange the  combustion c h a m bers in correct 
order. 
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I N S PECT I O N .  CLEANING AND R E P A I R  OF 
C Y L I N D ER H E A D  COM P O N E NTS 

1 .  CLEAN TOP OF PISTONS A N D  TOP O F  BLOCK 

(a) Tum the crankshaft  and bring each piston 10 top 
dead cen t er. Using a gasket scraper, remove al l  t h e  
carbon f r o m  the piston top.  

(b) Remove a l l  t h e  gasket material  from the top of the 
b lock .  

tel Blow carbon and o i l  from t h e  bolt  holes. 

W A R N I N G :  Protect your eyes when using high 
pressure air .  

2 .  REMOVE GASKET MATERIAL 

3. 

Using a gasket  scraper, remove all the gasket  materia l  
from the manilold and head surface. 

CAUTIO N :  Be careful not to scratch the s u rfaces. 

C L E A N  C O M B U STION C H A M B E RS 

Using a wire brush, remove aU the carbon from the com
bust ion chambers. 

CAUTION : Be careful not to scratch the head gasket 
contact surface. 

4. CLEAN VALVE GUIDE BUSHINGS 

Us ing  a va lve  gu ide bush ing  brush  and solvent,  c l ean  a l l  
t he  gu ide  bushings 

5 .  CLEAN CYLINDER HEAD 

Using a s o f t  brush and solvent,  thorough ly  c lean  the head 
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Cylinder block side 

Intake Manifold side f2H]  

Inlake M a n i fold side [1 2 H -T] 

E x hausl Ma nifold side 

E N G I N E  MECHAN ICAL - Cy linder Head 

6. I N S PECT CYLINDER HEAD FOR FLATNESS 

Using a precis ion stra igh t  edge and feeler gauge, measure 
the surfaces contacting the cylinder block and mani fo lds 
for warpage. 

M a ximum warpag e :  
Cv l inder block s i d e  0 . 2 0  mm (0.0079 in.l 
Man ifold side 0.20 m m  (0.0079 in.) 

If warpage is greater than maximum, replace the head. 

7. I N S PECT C Y L I N D E R  HEAD FOR CRACKS 

Using a dye penetran t ,  che ck the combust ion  cham ber, 
in take and exhaust  porls, head surface and the top of  the 
head fOf crac ks. 
I f  cracked, replace the head.  
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E N G I N E  M E C H A N I C A L  - Cyl inder Head 

8. CLEAN VALVES 

EM-59 

(a) Use a gasket  scraper. chip any carbon f rom the  va lve  
head. 

Ib) Us ing a wire brush. thoroughly c lean the  valve 

9.  I N S PECT VALVE STEM AND VALVE G U I D E  B U S H I N G  

( e )  U s i n g  a c a l i p e r  gauge or  telescop ing g a u g e .  measure 
the ins ide d iameter  of t h e  valve gu ide  bush ing .  

Bushing ins ide d iameter:  
9.0 \ 0  - 9.030 m m  (0.3547 - 0.3555 inJ  

Ib) Us ing a micrometer. measure the  d iameter of  the  
va lve  stem. 

Valve stem diameter:  
I n take 8.973 - 8.989 mm 

10.3533 - 0.3539 i n.l 
Exhaust 8.954 - 8 .970 mm 

10.3525 - 0.3531  in.l 

lei Su btract the valve stem diameter measurement from 
the bush ing  inside diameter measurement.  

Standard stem oi l  c learance : 
Intake 0.021 - 0.057 mm 

10.0008 - 0.0022 in. )  
E )( haust 0.040 - 0.076 mm 

10.00 1 6  - 0.0030 In. 1  

Maximum slem oi l  clearance :  
I ntake 0. 1 0  mm (0.0039 in . )  
Exhaust  0 . 1 2 m m  (0.0047 in . )  

I f  the c learance is greater  than maximum. replace the valve 
and valve g u ide bushing. 

1 0. I F  NECESSARY.  REPLACE VALVE G U I D E  BUSHING 

(a) Using SST and a hammer. tap out  the va lve  guide 
bush ing .  

SST 0 9 20 1 - 60 0 1 1 
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E N G I N E  M E CH A N ICAL - C ylinder Head 

(bl Us ing a cal iper gauge, measure · the bushing bore 
diameter of  t h e  cyl inder head.  

I f  the bushing bore d iameter of the cyl inder head is  more 
than 1 4 . 0 1 8 mm (0. 5 5 1 9  i n . l .  replace the cyl inder head.  

(e) Using SST and a hammer, tap 
in a new valve gu ide 

bush ing to where there is  1 4 . 8  - 1 5 . 2  m m  (0. 5 8 3  -

0 . 5 9 8  
i
n . !  protruding from t h e  cylinder head. 

SST 0 9 2 0 1 ·600 1 1 

td l Us ing a sharp 9.0 mm reamer, ream the valve gu ide 
bushing 10  obtain the standard spec i f ied clearance 
(See page EM-59) between t h e  va lve guide bushing 
a n d  new valve stem. 

1 1 .  I N SPECT AND GRIND VALVES 
(£II Gr ind the valve on ly  enough to remove p i ts  and car

bon 

tbl Check thai the valve is  ground to the correct valve 
face angle. 

Valve face angle : 44.5" 

(c) C heck t h e  valve head margin th ickness .  

Standard margin thickness 
I n take 1 .4 m m  (0 .055 in.)  
E x haust  1 .8 mm (0 .071 in . )  

M inimum marg in  t h ickness:  
Intake 0.9 m m  (0.035 in . )  
E x haust 1 .3  rnm (0 .061 in . )  

I f  t h e  valve head marg in  t h ickness is  less than  min imum.  
rep lace t h e  va lve .  
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{d) C heck the  valve overall length .  

Standard overall  lengt h :  
I n take 1 20.7 mm (4. 7 5 2  in.)  
E x h a u s t  1 2 0.6 mm 14.748 In . )  

M i n imum overall leng th : 
I n take 1 20.2 mm (4.732 in . )  
E x haust 1 20 . 1  m m  14.728 in . )  

(e) I f  the valve stem t ip  is worn.  resurface the  lip with a 
g rinder or replace the valve 

CAUTION : Do not grind off more than the minimum 
amount.  

1 2 . I N S PECT A N D  CLEAN VALVE SEATS 

tal Using a 45" carbide cutte r. resurface the valve seats .  
Remove on ly enough m et a l  10  clean the seats .  

(bl Check the valve seat ing posi t ion .  

Apply a th in coat o f  prussian b lue (or white lead) to 
the  valve face.  Instal l  the valve. While applying l ight 
pressure to th e valve. rotate the  valve against the 
seat .  

(c) Check Ihe valve face and seat  tor the  fol lowing : 

• I f  blu e appears 360" around the face. the valve i s  
conc entr ic .  I f  not. replace the  valve. 

• I f  blue appears 360"  around the valve seat ,  the 
guide and seal are concentric. I f  not. res urface Ihe 
seal .  

• Check thai the seal contact is on the  middle o f  the 
valve face with the  fo l lowing wid th :  
1 .4 - 2.0 mm (0 .055 - 0.079 in . 1  

I f  not.  correct the valve seal  a s  fot lows: 

( 1 )  I f  the seat ing is  too high on the  valve face. use 
30" and 45" cuNers to correct t h e  seat .  
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1 2H.T loto'. �O. 
Others 75 " 

� ... 
Width 

12) I I  2H· T Intakel  
I f  the seat ing is loa Iow a n  the valve face. use 
60" and 45" cutters 10 co rrect the seat .  

(3) IO thers] 
I f  the seating is too Iow an the valve face, use 
7 5 0  and 4 5 "  cullers t o  correct the seat. 

Id) Hand-lap t h e  valve and valve seal  with an abrasive 
compound.  

(e) Aher hand· lapping, clean t h e  valve and valve seat .  

1 3. INSPECT VALVE SPRINGS 

(a)  Usmg a steel square, check the sQuareness of the  
va lve  spring. 

Maximum squareness: 2.0 mm 10 .079 in . !  

I f  squareness is greater than  maximum, replace t h e  va lve 
spr ing.  

Ib) Using cal ipers, measure the f ree length of the va lve 
spr ing.  

Free length :  
Inner  spring 44.3 mm ( 1 .744 in . )  

Outer spring 48.1  mm ( 1 .894 i n . !  

I f  the f ree  l eng th  is  not as specif ied.  replace the valve 
spring.  

tel Using a spring tes ter. measure the tens ion of  the 
valve spring al  the specif ied insta l led leng l h .  

Installed tension: 
Inner spring 7.6 kg (1 6 .8  lb.  76 N) 

at 36,0 mm f 1 .41 7 in.) 
Outer spring 22.5 kg (49.6 Ib, 2 2 1  N) 

at 40.0 mm ( 1 . 5 7 5  in . )  

I I  the insta l led tension i s  not as speci f ied, replace the va lve 
spr ing.  
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E N G I N E  M E C H A N ICAL - Cylinder Head E M · 63 

1 4. I N S PECT ROCKER A R M  AND SHAFT 

fa) Check the valve contacting surface of the rocker arm 
for wear. 

(b) C heck the rocker arm- to-shaft  clearance by moving 
each rocker arm as shown in the figure. 

If movement is felt. disassemble and inspect. 

(e) D isassemble the valve rocker shaft  assembly. 

NOTE:  Arrange the rocker arms and rocker s uppons in 
correct order. 

I f  the contacting surface of the rocker arm is worn, resur
face i t  with a valve relaeer and oil stone, or replace the 
rocker arm. 

(d) C heck the oil c learance betw"een the rocker arm and 
shaft  . 
• Using a caliper gauge, measure the inside diameter 

of the rocker arm. 

Rocker arm ins ide diameter :  

1 8.500 - 1 8. 6 2 1  mm (0.7283 - 0.7292 in . )  
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Valve Rocker Support � � 

Valve Rocker Shaft 

• Using a micrometer. measure the diameter of t h e  
rocker s h a f t  

R o c k e r  s h a f t  d iame ter: 
1 8.472 - 1 8.493 mm (0. 7 2 7 2  - 0.7281 i n.) 

• Subt rac t  the rocker s h a f t  diameter measurement 
f rom t h e  ins ide d iameter measurement o f  the 
rocker arm.  

Standard o i l  c learance : 0.007 - 0.049 m m  
!0 .0003 - 0.00 1 9  in. }  

Maximum o i l  c learance : 0. 1 0  mm (0.0039 in . l  
I f  the clearance is  g reater t h an maximum, rep lace t h e  
rocker a rm and s h a f t .  

( e )  Assemble the v a l v e  r o c k e r  s h a l l  assembly as shown. 

., 
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I n take M a n i fo l d  [2HI  

I n t a k e  M a nifold f I 2H-TI 

Exhaust M a n i lold f2Hi  

E x h a u s t  M a nifold [ 1 2H-Tl 

E N G I N E  MECHANICAL - Cylinder Head EM-65 

1 5. INSPECT P U S H  RODS 
(a) P lace the push rod on V-blocks.  
(bl Using a d ia l  indicator, measure t h e  c i rc le runout at 

t h e  center of the push rod. 

Max imum circle runou t :  0.50 mm 10.0 1 9 7  in.)  
I f  the c irc le runout  is g reater than maximum, replace the 
push rod.  

1 6 . I N S PECT INTAKE A N D  E X H A U ST M A N I FOLDS 
USing a precision s t raig h t  edge and fee ler  gauge, measure 
the surface contacting the cyl inder head for warpage. 

M a x imum warpage:  
tnlake 
E x haust 

2H IFront and read 
1 2H -T (Front) 
1 2H-T (Read 

0.60 mm 10.0 1 9 7  in.) 

0.30 mm 10.01 1 8  in.1  
0.30 mm (0.0 1 1 8  in.)  
0.20 mm 10.007 9  in.1  

I f  wara pag e i s  greater than maximum. replace the 
mani fold 
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ASS E M BLY O F  C Y L I N D E R  H EA D  
(See page E M -47)  2 H  
( S e e  p a g e  E M -481 1 2H -T 

NOTE : 
• Thoroughly clean a l l  parts to be assembled 

• Before ins ta l l ing Ihe parts. apply new eng ine oil to a l l  
s l i d i n g  and rOla t ing surfaces. 

• Replace a l l  gaskets  and o i l  seals wi th  new ones,  

1.  [ 2 H ]  
I N S T A L L  COM B U STION CHAMBERS 
(a) A l ign  the combustion chamber  knock p in  wi th  the  

cy l inder  head notch.  

(bl Using a plast ic-faced hammer,  tap in  the combust ion 
chamber w i t h  the s h i m .  

( e )  Using a dia l  ind icator, check  t h e  c o m b u s t i o n  cham
ber protrus ion .  

Combustion chamber protrusion :  
o - 0 . 1 0 m m  fO - 0.0039 i n . )  

2. INSTALL VALVES 
(a l I ns la l l  the fo l lowing parts :  

( 1 )  New o i l  seal 

(2) Valve 
(3) Inner spr ing 

(4 ) Outer spr ing 

(5)  S pring retainer 

(bl Using SST.  compress the valve spring and p lace the 
two keepers around the valve stem. 

SST 09202-430 1 3  
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Using a p las t ic - faced h 

EM-67 

stem to assure proper 
f��mer, l ightly tap the valve 
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I N STALLATI O N  OF C Y L I N D E R  H E A D  [2H]  
(See page E M · 4 7 1  

1 .  INSTALL C Y L I N D E R  H E A D  

( a )  P lace a n e w  cyl inder h e a d  g a s k e t  on the cyl inder 
block 

CAUTIO N :  Be careful  of  the installation direction. 

Ib) P lace the cyl inder head o n  the cy l inder  head gasket.  

(el Apply a l ight  coal o f  engine o i l  on t h e  threads and 
under t h e  cylinder head bol ts .  

{d l  Insta l l  and un i fo rmly t ighten the twenty-six cyl inder 
head bolts in  several  passes.  i n  the sequence shown. 

Torque :  1 , 1 50 kg·em {83 ft- Ib,  1 1 3  N'm} 

2.  I N STAll PUSH RODS 

Insta l l  the twelve p ush rods .  

3.  I N STALL VALVE ROCKER SHAFT ASSEMBLY 

la} P lace t he rocker shaft  assembly  on t h e  cy l inder  head .  

fbl Ins la l l  and un i fo rmly  t ighten the  fourleen bo l ts  in 
several passes, in the sequen ce sho wn . 

Torque :  1 85 kg-cm ( 1 3 It - Ib ,  1 8  N · m )  

4 .  A D J UST VALVE C L E A R A N C E S  
(See steps  4 and 5 on page EM-22J  

Valve cleara nce (Reference) : 
I n take 0.20 mm (0.008 i n . )  
E )( haust  0 . 3 6  mm (0.0 1 4  i n . )  



ENGINE MECHANICAL - Cylinder Head EM-69 
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5. INSTAll C Y L INDER HEAD COVER 

(a) Install a new gasket to the cylinder head cover. 

IbJ Install the cylinder head cover with the four seal 
washers and cap nuts. 

Torq u e :  70 kg·em 161 in . - Ib,  6.9 N'm) 

6 .  INSTALL WATER OUTLET ASSEMBLY 

Connect the water by-pass hose to the water pump, and 
install a new gasket and the water outlet assembly with 
the three bolts. 

Torque : 375 kg-em (27 f t · lb .  37 N'm) 

7. ASSEMBLE E X H A UST MANI FOLDS 

(a) Remove all the O - ring material from the manifold 
grooves. 

(b) Ins la L i  new Iwo O- rings. 

lei Usi ng snap ring pliers, install the Iwo manifold rings. 

(d) Position the manifold rings so Ihat Ihe ring ends are 
a s  shown. 

CAU TION : 00 not align the ends. 



EM-70 E N G I N E  M E C H A N ICAL - Cyl inder Head 

8. 

Ce l Assemble the fronl and rear mani folds. 

INSTAll E X HA U S T  MANIFOLDS 
(a )  Ins la l l  new s ix  gaskets  and the  exhaus l  mani fO lds 

wi th  the twelve plate washers and new nuls .  

Torque :  210 k g - e m  ( 1 6 ft- Ib .  2 1  Noml 

(b )  I ns la l l  the two heat insu la tors w i t h  the seven bolts .  

Torque:  1 86 kg-em ( 1 3 ft· lb,  18 N ' m l  

9 .  I NSTA l l  INTAKE M A N I FOLD 
la l Insta l l  new s ix  gaskets and  t h e  in take mani fo ld with 

the twelve nuts .  

Torq u e :  1 85 kg-em ( 1 3 It· lb,  18 N ' m )  

Ib) [MIT)  
I nsta l l  the  two vacuum hoses. 



E N G I N E  MECHANICAL - Cyl inder Head 

1 0 . [MIT Iwl EDIC SYSTEMl l 
INSTALL EDIC MOTOR 

E M -7 1 

la) Ins ta l l  the EDIC motor  with the co l lar  and three bolts.  

fb)  Instal l  t he  connect ing rod. 

1 1 .  [ M IT Iw/o EDIC SYSTEM)]  
INSTA L L  OVERINJ ECTION M A G N ET 

1 2. INSTALL F U E L  F ILTER ASSEMBLY 

(a) Insta l l  the fue l  f i l ter assembly with  the  two bo l ts .  

Torq u e :  376 kg-cm (27 ft - Ib .  37 N'm) 

(b) Connect the  two fuel p ipes to  the injection pump 
with new four  gaskets and the two union bolts.  To(
q ue the union bol ts .  

Torque:  280 kg-em (20 It - I b, 2B N ' m) 

1 3. INSTALL GLOW PLUGS 

( a )  I ns ta l l  the  s ix  g low plugs.  

Torq u e :  1 2 5 kg-em (9 ft- Ib . 12 N ' m) 

Ib) I nsta l l  the g low plug connector w i th  the  six nu ts .  

Ic) [Pre-heat ing System (Supper  G low Typel] 
Instal l  the current  sensor plate.  

(dl I nsla l l  the six screw gro m m ets .  



EM·72 ENGINE M E C H A N I C A L  - Cyl inder  Head 

1 4 . INSTALL I N J ECTION NOZZLES 
(See sleps 1 to 3 on page E M - B )  

1 6 . I N S T A L L  P C V  H O S E  

1 6 . F I L L  WITH E N G I N E  C O O L A N T  ( S e e  p a g e  CO-3) 

1 7 . START E N G I N E  A N D  C H E C K  FOR LEAKS 

1 8. C H E C K  ENGINE O i l  LEVEL (See page l U - 3 )  

1 9 . READJ UST VALVE CLEARANCES 
(See steps 1 ,  3 to 6 on page E M -2 2 1  



E N G I N E  M E C H A N I C A L  - Cyl inder Head E M - 7 3  

INSTALLATION O F  C Y L IN D E R  HEAD [ 1 2 H -T] 
(See page EM -48) 

1 .  I N S TALL C Y L I N D E R  H E A D  
l a )  Place a n e w  cyl inder h e a d  gasket  on the cyl inder 

block.  

CAUTION : Be careful of  the instal lation direction. 
!b) Place the cy linder head on the  cyl inder head gasket .  

(c) Apply a l i gh t  coal  of eng ine o i l  on the t h reads and 
under the cy l i nder head bol ls .  

!d)  Insta l l  and uniformly t ighten the twenty-s ix cylinder 
head bolts in several passes. 1 0  t h e  sequence shown. 

TorQue:  1 . 1 6 0 kg-em 183 ft - Ib ,  1 1 3  N ' m) 

2 . INSTALL PUSH RODS 
Insta l l  the twelve push rods.  

3. INSTALL VALVE ROCKER SHAFT A S S E M B L Y  
( a )  P l a c e  the  rocker shaf t  assembly on the cyl inder head. 

fbi Instal  and uniformly t ig hten the fourteen bolls in 
several passes, in the  sequence shown. 

Torque : 185 kg-em (1 3 f t - I b, 18 N ' m) 

4. ADJUST VALVE CLEARANCE 
ISee steps 4 and 5 on page E M -221  
Valve clearance (Reference) : 

I n take 0 . 2 0  mm (0.008 in . )  
E )( haust 0.36 mm (O.0 1 4  in . )  
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Ring EndOO 

E N G I N E  MECHANICAL - Cylinder Head 

Ring End 
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E N G I N E  MECHANICAL - Cyl inder Head 

(e) Assembly t h e  front and rear manifoldS .  

8. I N STALL E X H A U S T  M A N I FOLDS 

E M - 7 6  

fa) Instal l  n e w  two gaskets and t h e  exhaust mani fo lds 
with the twelve p la te  washers and new nuts .  

Torque:  210 kg-em ( 1 6 fHb, 2 1  N ·m) 

(h) I nsta l l  the two heat insu lators with the f ive bol ts .  

Torqu e :  1 86 kg-em ( 1 3  It- Ib,  18 N·m) 

9.  INSTALL WATER B Y · P ASS HOSE O F  
T U RBOCHARGER 

1 0. INSTALL INTAKE MANIFOLD 
(a) Insta l l  a new gasket  10 t h e  in take  mani fo ld .  

(b )  Instal l  the in take  man i fo ld  wi th  Ihe f ive bolts and 
eleven nuts .  

Torque:  1 85 kg-em ( 1 3 ft - Ib ,  1 B N · m )  



EM-76 ENGINE MECHANICAL - C y l i n d e r  Head 

1 1 .  INSTAll FUEL F ILTER A S S E M B L Y  
t a l  I nSliIl I  the f u e l  f i l l e , assembly w i t h  t h e  two bolls .  

Torque :  3 7 5  kg-em (27  fl- Ib .  37 N o m )  

( b l  Connect the f u e l  p i p e  a n d  h o s e  10 t h e  inject ion p u m p  
w i t h  n e w  f o u r  g a s ke t s  a n d  t h e  t w o  u n i on bolls.  Tor

Q u e  t h e  union b o i l s .  

Torque :  280 kg-em (20 i t - lb .  2 8  N 'm) 

1 2 .  INSTAll I N J ECTION NOZZLES 
(See s teps  1 to 4 o n  pages F U - 1 4  and 1 5) 

1 3 . INSTALL TU RBOCHARG E R  
(See steps 3 to 1 2  on pages E M -44 a n d  46) 

1 4 . FILL WITH E N G I N E  COOLANT (See page CO.l)  

1 5 . START ENGINE A N D  C H E C K  FOR LEAKS 

1 6. CHECK E N G I N E  O I L  LEVE L (See page LU ·3) 

1 7 . READJUST VALVE CLEARANCES 
(See steps 1 to 7 on page E M ·22)  

.... 



E N G I N E  M ECHA N ICAL - Tlmin 9 Gears and Camshaft  EM·77 

2 H  (wio PS AiC) 

Timing Gear Cover 
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E M - 7 8  E N G I N E  M E C H A N ICAL - T i m i n g  Gears and CamShaf t  

! 2 3 4 5 6 7 8 9 1 0 1 1  1 2  

REMOVAL O F  T I M I N G  G EARS A N D  
C A M S H A F T  

( S e e  page E M - 7 7 )  

1 .  REMOVE DRIVE B E LT 

2. REMOVE FAN A N D  WATER P U M P  P U LLEY 
(See page COoS) 

3. [ 1 2H -TI 
REMOVE T U RBOCHARGER 
(See steps 1 to 10 on page EM -40 to 42) 

4 .  R E M OV E  VALVE ROC K E R  SHAFT ASSEMBLY 
(See steps 12 to 14 o n  page E M - 5 1  a n d  52) 2H 
(See s t e p s  9 to 1 1  o n  p a g e  E M - 54 a n d  551 1 2 H-T 

5.  REMOVE P U S H  ROD COVERS 
Remove the e igh t  bol ls .  push rod cover and gasket .  
Remove t h e  two push rod covers .  

6.  REMOVE VALVE LIFTERS 
Remove t h e  twelve va lve l i f ters  i n  order ,  begin ing from the 
NO. 1 valve l i f ter  

NOTE:  Arrange the va lve l i f ters i n  correct order .  



E N G I N E  M E C H A N ICAL - Timing Gears and Camshaft 

7. REMOVE CRANKSHA F T  P U L L E Y  

EM·79 

l a )  Using SST and  a 4 6  mm socket  wrench. remove the 
/' pul ley mount nu l .  

8.  

SST 0 9 2 1 3 · 5 8 0 1 1 and 09330·000 2 1  

(b) Us ing SST, remove t h e  pul ley.  

SST 092 1 3·600 1 7  Iwlo PS 0' AICI 

SST 0 9 2 1 3·600 1 7  and 09950-200 1 7  Iwl P S  0' AIel 

[ 1 2H ·T] 
REMOVE OIL PIPE 

{al Remove three un ion  bolts and s ix  gaskets .  

{b) Remove the  two bolts and oi l  p ipe.  

9. REMOVE T I M I N G  G E A R  COVER 

Remove the s ix teen bol ts ,  gear  cover and gasket .  



EM·SO ENGINE MECHANICAL - T i m i ng Gears  and CamSha l l  

1 0. CHECK B A C K L A S H  O F  A U T O M A T I C  T I M E R  D R I V E  
GEAR A N D  C A M S H AFT T I M I N G  G E A R  

U s i n g  a d i a l  indicator, measure the b lack lash .  

Standard backlash :  
Automat ic t imer  dr ive gear  

0.050 - 0 . 1 1 1  mm 
(0 .00 1 9  - 0,0043 i n . )  

Camshaf t  t im ing  g e a r  0 . 0 5 0  - 0 . 1 1 3  rnm 
(0.00 1 9  - 0. 0044 in. 1  

Max imum bac klash :  0,30 mm (0.0 1 1 8  i n . )  

If the back lash is grea te r  than m a x i m u m, rep l ace the  gears 
as set. 

1 1 .  REMOVE AUTOMATIC T I M E R  

(al Remove t h e  ro und n u t  a n d  washer ( 1 2H-n, 

(b) Using SST.  remove the t imer .  

S S T  092 60·4 70 1 0 109 2 6 7 · 7 60201 



E N G I N E  M E C H A N IC A L  - Timing  Gears and Camshaft 

1 2 . REMOVE CAMSHAFT T I M I N G  GEAR A N D  
C A M S HAFT ASSE M B LY 

E M · S l  

I s }  Remove t h e  t w o  b o l t s  holding t h e  t h r u s t  plate to t h e  
cyl inder block.  

Ib) Carefu l ly  pu l l  out t he t iming gear and camshaft 
assembly 

CAUTION : Be careful not to damage the camshaft 
bearings.  

1 3 . CHECK B A C K LASH OF NO. 1 AND NO. 2 IDLE 
GEARS 

U sing a dia l  ind icator, rneasure the  backlas h .  

Standard backla sh : 
No. 1 idle gear 0 .050 - 0. 1 1 6  mm 

10.00 1 9  - 0.0046 in.l 
No. 2 idle gear  0.050 - 0.1 1 3  mm 

(0.00 1 9  - 0.0044 in . )  
M a x i mum backlash:  0.30 mm (0.01 1 8  in . )  

If  the backlash i s  grea ter than maximum, replace the gears 
as a set.  

1 4. C H EC K  THRUST CLEARANCE O F  N O . 1 AND N O . 2 
I D L E  GEARS 

Using a d ia l  ind icator .  meas ure the thrust  c learance. 

S t andard thrust c learanc e :  0.050 - 0. 1 50 mm 
(0.00 1 9  - 0.0069 in.)  

Ms)(imum thrust clearance : 0.30 mm 10 .01 1 8  in.! 

I f  t he backlash is  greater  than maximum. replace th e gears 
t hru st p la te . I f  necessary, replace t h e  gear . 

1 6 . REMOVE NO. 2 I D L E  G E A R  

Remove t he t w o  bolls. t h r u s t  p i a  I e .  idle gear a n d  i d l e  gear 
shal t .  



EM·82 ENGINE M E C H A N IC A L  - T i m i n g  G e a r s  and Camsha ft 

1 6 . REMOVE N O . 1 I D L E  G E A R  

��� �ve t h e  t w o  bolts ,  thrust p late .  i d l e  g e a r  a n d  i d l e  gear 

1 7 . REMOVe C R A N K S H A FT T I M I N G  GEAR 

Using SST. remove the l iming gear .  
SST 0 9 2 1 3 · 6 00 1 7  



E N G I N E  M EC H A N ICAL - Timing Gears and Camshaft  E M -8 3 

I N SPECTION OF T I M I N G  GEARS A N D  
C A M S H AFT 

1 .  INSPECT C A M S H AFT 

fa) P lace the camshaft  on V -blocks and.  using a dial  
ind icator, measure the circle runaut at  the N o . 2 and 
NO. 3 journals .  

Maximum circle runout :  0.30 mm (0. 0 1 1 8  in . l  
I f  the circle runout is  greater  than maximum. replace the 
camshaft.  

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

Standard cam lobe height:  
I ntake 2H 41 .900 mm (1 .6496 in.l 

1 2H-T 4 1 . 7 1 3 mm ( 1 .6422 in.l 
E x haust 2 H  42.298 mm (1 .6653 In,)  

1 2H-T 42.758 mm (1 .6834 in.) 

Minimum cam lobe he ight :  
I ntake 2H 4 1 .4 mm 

1 2 H-T 4 1 . 2 mm 
Ex haust 2H 41.S mm 

1 2H-T 42.3 mm 

the lobe height is less t h a n  min imum.  replace the 
camshaft .  

k) Using a micrometer. measure the journal  d iameter. 

Journal diameter (from front s ide) : 
STD size No . 1 5 1 . 1 6 1  - 6 1 . 1 70 mm 

12 .01 38 - 2 . 0 1 4 6  in.!  
No. 2 50.951 - 50.970 mm 

12.0059 - 2.0067 in.!  
No. 3 50.761 - 60.770 mm 

/ 1 .9981 - 1 ,9988 in , }  
No . 4 60.651  - 60.670 mm 

1 1 .9902 - 1 . 9909 in . !  
U/S 0.1 25 No. 1 5 1 .025 - 5 1 .035 mm 

12.0089 - 2.0092 in.! 
No. 2 50.826 - 50.835 mm 

12.00 1 0  - 2.00 1 4  in . 1 
No. 3 50.625 - 60.635 mm 

/ 1 .9931 - 1 .9935 in . )  
No . 4 60.425 - 50.435 mm 

( 1 .9862 - 1 .9856 in.)  
U/S 0.26 No. 1 50.900 - 50.9 1 0  m m  

12.0039 - 2.0043 i n.1 
No . 2 50.700 - 50.7 1 0  m m  

1 1 .9961 - 1 .9965 in.1  
No. 3 60.500 - 60. 5 1 0  mm 

( 1 .9882 - 1 .9886 in. )  
No. 4 50.300 - 50.3 1 0  mm 

11 .9803 - 1 . 9807 in.1 

I f  the journal d ia meter is not within speci f icat ion,  check 
t h e  o i l  c learance. /See page EM-l 09) 



E M ·80 E N G I N E  M E C H A N I C A L  - Timing Gears and Camshaft 

{dl Using a feeler gauge.  measure the thrust clea ri'lnce 
between the t h rust pla t e  and camshaft. 

S tandard thrust clearanc e :  0.060 - 0. 1 3 0 m m  
(0.0024 - 0.0051 ; n . J  

Maximum thrust c learance:  0.30 m m  {D .O'  18 in. J  

If the clearance i s  g reater than maximum, replace the 
thrust plate. I f  necessa ry. replace the camsha ft.  

2.  INSPECT I D L E  GEARS 

(a) U sing a cylinder gauge. measure the inside diameter 
o f  the idle gear. 

Id le  gear  inside diame ter :  45.000 - 46 .250 mm 
( 1 . 7 7 1 7 - 1 . 7726 in . !  

( b l  Using a m icrometer, measure the dia meter o f  t h e  idle 
g e a r  shu ft. 

Id le  gear shaft d iameter :  44.950 - 44.975 m m  
11 , 7 6 9 7  - 1 .7 707 i n . )  

l e I  Subtract t h e  idle g e a r  sha fl  diameter measurement 
from the idle gear inside diame t e r  mea5uremenl. 

Sta ndard oil c learance : 0 .025 - 0.0 75 mm 
-, 

(0.00 1 0  - 0.0030 i n.) 
M a )( i m u m  oil  clearance : 0.20 mm (0.0079 in. !  

I I  the clearance i5 g reater than maximum. replace the gear 
and shaf t. 

3. I N S PECT VALVE L IFTERS 

U s i n g  a micrometer, mea sure the valve I l f ie r  diameler. 
Lifter d iameter :  

STD s i ze 22 . 1 7  - 2 2 . 1 9 mm 
(0.8728 - 0.8736 ;n.l 

O/S 0.05 22.22 - 22.24 mm 
(0.8748 - 0.8756 in . )  

I f  t h e  diameter i s  not within s p ecification.  check the o i l  
clearance. ( S e e  p a g e  EM- 1 1 1 ) 
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REPLAC E M ENT O F  CAMSHAFT 
(OR CAMSH AFT T IMING G EAR)  

1 .  REMOVE CAMSHAFT 
(a) Us ing S ST,- remove the bolt  and plate washer_ 

SST 0 9 2 7 8 - 5 40 1 2 

fb )  Using a 1 9  mm socket wrench and press. press out  
the camshaf t .  

2.  I N STALL N E W  C A M S H A F T  
(a ) I n s t a l l  the t iming g e a r  set  key t o  the camshaft .  

(b) Assembly the camshaft .  thrust  p la te  and t iming gear 
as shown. 

(c) Using a 2 9  mm socket wrench and press, a l ign  the 
t iming gear set key with the key g roove of the  t iming 
gear, and press i n  the camshaft  t iming gear. 

(d l Using SST. i nSla l l  I h e  p lale washer and bol t .  Torque 
the  bol t .  

SST 0 9 2 7 8 - 5 40 1 2  

Torq u e :  450 kg-em (33 ft- Ib,  4 4  N -ml 

3. C H E C K  CAM SHAFT THRUST CLEARANCE 
(See page E M -84) 
Standard thrust clearanc e :  0.060 - 0 . 1 30 mm 

10.0024 - 0.00 5 1  In . 1  
Ma)(imum thrust  c learance : 0,30 mm (0.01 1 8  in . )  



E M-86 E N G I N E  M ECHANICAL - Timing Gears a n d  Camshaf t  

REPLACEMENT O F  AUTOMATIC T I M E R  
D R I V E  GEAR [ 1 2 H -T] 

1 .  REMOVE DRIVE G E A R  

----; (a) Mo unt t h e  t imer hub in a s o f t  jaw v ise .  

{b l  Remove the four  bo i ls .  spr ing washers and drive 
gears .  

2 .  INSTALL N EW D R I V E  GEAR 

(a) Insta l l  t h e  dr ive gear onto t h e  l imer as shown. 

(b) I nSlal l  the four spr ing washers aod bo l l .  To rq ue the 
bo lts . 

Torque:  230 kg-em ( 1 7  I t - l b .  23 N ' m )  



E N G I N E  M EC H A N ICAL - Timing Gears and Camshaft  E M - B 7  

REPLACE M ENT OF CRANKSHAFT F R O N T  
O I L  S E A L  

R E PLACE CRANKSHAFT F R O N T  O i l  S E A L  

N O T E :  There a r e  t w o  methods !A a n d  B) to replace the 
oi l  seal as fol lows. 

A. I f  t iming gear cover is removed from cyli nder block: 

(a)  Using a screwdriver and ham mer, tap o u l  t h e  oi l  seal .  

(b) Using SST and a hammer, tap in a new oi l  seal unt i l  
i t s  surface i s  f l ush wilh t h e  l iming gear COver edge. 

SST 09 2 1 4 - 760 1 1 

lei Apply MP grease 1 0  Ihe o i l  seal l ip .  

B. If timing gear cover is installed to c y l i nder block : 

(a) Using SST, remove the o i l  sea l .  

SST 09309- 1 00 1 0  

fb) Apply M P  grease t o  a n e  ..... oi l  seal l ip .  

(c l  Using SST and a h ammer. lap in the oi l  seal unl i l  its 
surface ;s f lush with the l iming gear cover edge. 

SST 092 1 4- 760 1 1 



EM-SS ENGINE MECHAN ICAL - Timing Gears  and Camshaft  

SST 

I N STALLATION O F  TI M I N G  G E A RS A N D  
CA M S H A FT 
(See page E M - 77) 

1 .  INSTALL C R A N K S H AFT TIMING GEAR 
(a) P u l  t h e  l im ing gear on t h e  c lanksha l t  wi th t he l iming 

mark facing frontwald .  

Ibl A l ign  the l i m ing gear  set key wi th the key groo  .... e o f  
Ihe l i m i n g  gear .  

(c l  Us ing SST and a hammer, tap in  t h e  l iming gear.  

SST 09608-350 1 4  (09608-060401 

2 .  INSTALL NO. 1 IDLE  G E A R  
(a ) Se t  the crankshaft  l i m i n g  gear w i t h  the k e y  groove 

facing upward by turning the crankshaf t  clockwise. 

(b) Assemble the id le  gear gear and gear s h a f t .  

I e )  Al ign t h e  " 0 "  t i m i n g  m a r k s  of  t h e  crankshaft  t iming 
and id le  gears ,  and mesh the gears  

(d l Apply a l i gh t  coal  of  the engine o i l  on t h e  t h reads and 
under  t h e  bo l t  heads. 

(el Ins la l i l h e  thrust  p late with the two bolls. Torque the 
bol ts .  

Torq u e :  475 kg-cm (34 ft- Ib, 4 7  N'm) 

3 .  C H E C K  BACKLASH O F  NO. 1 IDLE  GEAR 
(See page EM - a l l  
Stardard back l a s h :  0 . 0 6 0  - 0 . 1 1 6  mm 

(0.001 9  - 0.0045 in.) 
M a x imum backlash: 0.30 mm (0 .01 1 8  in.) 

4.  CHECK T H R U ST CLEARANCE O F  N O .  , IDLE GEAR 
(See page E M · 8 l l  
Standard thrust clearanc e :  0 . 0 6 0  - 0 . 1 50 m m  

(0.00 ' 9  - 0.0069 In . 1  
Max imum 1hrus1 c learanc e :  0.30 m m  (0.01 1 B i n.) 

.., 



E N G I N E  MECHANICAL - Timing Gears and Camshaf t  EM-89 

5 .  I N STALL NO. 2 IDLE GEAR 

l a l  Assemble the  id le gear and gear sha f t .  

(b) Al ign  the " 1 " t im ing  marks o f  the id le gears, and 
mesh the  gears .  

leI  Apply a l ight  coat o f  engine oi l  o n  the t h reads and 
under the bol t  heads.  

Idl Insta l i lhe  thrush plate with the  two bolts .  Torque the 
bolts .  

Torque:  4 7 5  kg-cm 134 ft - Ib .  4 7  N ' ml 

6. CHECK BACKLASH OF NO. 2 I D L E  GEAR 
(See page E M · 8 1 1 

Standard backla s h :  0 . 0 5 0  - 0 . 1 1 3  mm 
(0.00 1 9  - 0.0044 in. !  

Maximum backlash:  0.30 mm (0 .01 1 8  in . l  

7.  CHECK THRUST CLEARANCE OF NO. 2 I D L E  GEAR 
(See page E M - B l 1 

Standard thrust clearance:  0.060 - 0. 1 60 mm 
(0.00 1 9  - 0.0059 in . 1  

M a x i m u m  thrust  c learanc e :  0 .30 mm (0.0 1 1 8  in . )  

8 .  INSTALL CAMSHAFT T I M I N G  GEAR AND 
CAMSHAFT ASSEMBL V 
(al Insert t h e  camshaft  in lo  the cyl inder b lock .  

CAUTION : Be careful  not to damage the camshaft 
bear ings.  

Ibl Al ign the  " 3 "  t im ing marks 01 t h e  No. 2 id le and 
camshaft  l iming ge�lrs. and mesh the gears.  



EM-90 E N G I N E  MECHANICAL - Timing Gears and Camshaft  

(e )  Inst31 1  and t orqu e the two boi ls .  
Torq u e :  3 7 5  kg-em (27  f t - Ib , 37 N ' m) 

9. C H E C K  BACKLASH OF C A M S H A FT T I M I N G  GEAR 
( S e e  p a g e  EM-BOI 

Standard backlash:  0.060 - 0 . 1 1 3  m m  
(0.00 1 9  - 0 .044 ; n . )  

Maximum bac k las h :  0.30 m m  to.01 1 8  in . l  

1 0. INSTA L L  AUTOMATIC TIMER 

(a) A l ign  the automat ic  t imer set key w i t h  the key groove 
of the au tomat ic  t imer .  

(h l  Al ign t h e  " 2" t iming marks o f  the No. 1 id le and 
au toma tic t imer d rive gear, and mesh the gears .  

( e )  Apply a l ig h t  c o a l  of engine o i l  o n  t h e  threads a n d  
under the  r o u n d  n u t .  

( d )  Insta l l  the w a s h e r  { 1 2 H -Tl a n d  round nul .  Torque t h e  
round nut  

Torq u e :  760 kg -em (54 ft- Jb,  74 N ' m) 

1 1 .  C H E C K  BACKLASH OF A U TO M ATIC TIMER DRIVE 
G E A R  (See page E M -BOI  

Standard backlash:  0.060 - 0 . 1 1 1  mm 
(0.00 1 9  - 0.0043 i n . !  

Max imum backlash :  0.30 m m  (0 . 1 1 8  in . )  



E N G I N E  M E C H A N ICAL - Timing Gears and Camsh a f t  E M - 9 1  

c �  
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1 2_ INSTALL T I M I N G  G E A R  COVER 

i w/D PS Dr A/C] 

NOTE' Use the boils indicated "A," "8" and " C . "  

Insta l l  a n e w  gasket and the g e a r  cover w i t h  the sixteen 
bolts.  

Torq u e :  250 kg-em (18 ft-Ib, 25 N-m) 

[wI PS or A/C] 

NOTE:  Use the bol ts  indica ted "A," ' - S . "  " C "  and " 0 ."  

Ins ta l l  a new gasket  and the gear cover  wi th  the s ixteen 
bolts. 

Torq u e :  260 kg-em ( 1 8  ft-Ib, 26 N-m)  

1 3 . i 1 2H-TJ 
I N S TALL OIL PIPE 

Torque the un ion bolls .  

Torqu e :  1 8 5 kg-em 113 It- Ib,  18 N·m} 



E M - 9 2  E N G I N E  M E C H A N I CAL - Timing Gears and C a m s h a f t  

1 4 . INSTALL C R A N K S H A FT PULLEY 

(a ) Al ign t h e  pul ley set k e y  wi t h  the key g roove of t h e  
p u l l e y  

(b) U s i n g  SST a n d  a h ammer,  lap i n  the pulley. 
SST 09608-3 5 0 1 4 (09608-06040) 

(e) Apply a l ig h t  coal o f  engine o i l  o n  the t h read and 
u nder the pul ley mount  bol t .  

(d l USing SST a n d  a 46 m m  socket  w r e n c h ,  instal l  a n d  
t o r q u e  the pu l ley  m o u n t  b o l l .  

SST 0 9 2 1 3 - 5 80 1 1 and 09330-000 2 1  

Torq u e :  4 . 500 k g - e m  / 3 2 5  ft- Ib,  4 4 1  N ' m) 

1 5 . INSTALL VALVE LIFTER 

C arefu l ly  insert t h e  tw elve l i fters into t h e  l i f t e r  bores. 

1 6 . I N STALL PUSH ROD COVER 

I n s t a l l  a new gasket  and the push ro d cover with  t h e  e i g h t  
b o l l s .  Insta l l  the t w o  push r o d  covers. 
Torque;  1 30 kg-em (9  ft-lb, 13 N-m)  

1 7 . INSTALL VALVE ROCKER S H A F T  ASSEMBLY 
(See steps 2 to 6 on pages EM-S8 and 69) 2H 
(See steps 2 to 6 o n  pages E M - 7 3  a n  74) 1 2 H·T 

1 8 . 1 1 2H-TJ  
INSTALL TU RBOCHARGER 
(See steps 3 to 12  on pages E M ·44 to 46) 

1 9 . INSTALL WATER PUMP P U L LEY AND FAN 
(See page CO- l OJ  



E N G I N E  M EC H A N ICAL - Ti ming Gears and C amsha f t 

20. I NSTALL A N D  A D J UST DRIVE B E LT 
(See page CH-6)  

21 .  START ENGINE A N D  C H E C K  FOR LEAKS 

22.  C H E C K  ENGINE O I L  LEVEL 

23 .  READJUST VALVE CLEARANCES 
(See steps 1 to 7 on page E M - 22 )  

EM-93 
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E N G I N E  M E C H A NICAL - Cylinder Block EM·96 

DISASSE M B L Y  OF C Y L I N D E R  B LOCK 
( S e e  p a g e  EM-94) 

1 .  I M/TJ 
REMOVE F LY W H E E L  

2 .  I AfTI 
REMOVE DRIVE PLATE 

3. REMOVE REAR END PLATE 

Remove the  three bolts and rear end plate. 

4. INSTALL E N G I N E  TO E N G I N E  STA ND FOR 
DISASS E M B L Y  

6 .  1 1 2 H ·T) 
REMOVE TURBOCHARGER 
(See pages  E M -40 to 42)  

6.  REMOVE I N J ECTION PIPES 
(See page F U - 3 )  2H 
(See page FU-9 and 1 0) 1 2H-T 

7 .  R E M O V E  C Y L I N D E R  H E A D  
( S e e  pages EM-49 to 5 2 )  2H 
(See pages EM-53 to 5 5 )  1 2 H-T 

8.  REMOVE TIMING GEARS A N D  CAMSHAFT 
(See pages EM-7 8  to 82) 

9 .  REMOVE I N J ECTION PUMP 
(See pages fU -30 and 3 1 )  

1 0. REMOVE OIL PAN A N D  O I L  P U M P  
( S e e  p a g e  lU-6 and 7) 

1 1 .  REMOVE REAR OIL SEAL RETA I N E R  

Remove t h e  s i x  bolts .  retainer and gasket. 

12 CHECK C O N N EC T I N G  ROD THRUST CLEARANCE 

Using a dia l  ind icator. measure  the th rus t clearance while 
moving the rod back and forth.  

S tandard thrust clearance: 0.200 - 0. 340 mm 
10.0079 - 0.0 1 34 i n.! 

M a x i m u m  thrust c learance :  0.40 mm (0. 01 67 in.)  

I f  the clearance is greater than maximum. replace the con
necting rod assembly .  I f  necessary. replace t h e  crankSha ft 
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E N G I N E  MECHA N ICAL - Cyl inder Block 
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1 3. REMOVE C O N N ECTING ROD CAPS AND C H E C K  O I L  
CLEARANCE 

( a )  U s i n g  a punch o r  n u m b e r i n g  stamp.  p l a c e  m a t c h 
marks on the c o n n e c t i n g  r o d  and cap to ensure cor
rect reassembly .  

(b) Remove t he connect ing rod cap nuts .  

Ie) U sing a plast ic-faced hammer,  l i g h t l y  lap the con 
nect ing rod b o l l s  and l i f t  o f f  the conne c t i n g  rod cap.  

NOTE:  Keep I he  lower bear ing i nserted wi th  t he con 
necting rod cap. 

(d) Cover the connecting rod bolts with a short  piece o f  
hose t o  protect t h e  cra n k s h a f t  f r o m  damage 

(el C l e a n  t h e  crank pin and bear ing .  
( f )  C heck Ihe crank p i n  and bearing for  pil l i n g  a n d  

scratches.  
I f  t he  crank pin o r  bearing are damaged.  replace Ihe  bear
i n g s .  I f  necessary, grind o r  replace the cran k s h a f t .  

., 



Number Mark 

E N G I N E  MECHANICAL - Cyl inder Block EM - 97 

(9 )  lay a stnp of Plasl igage across the crank pin. 

(hi Inslal l  the connecting rod cap.  (See page EM- 1 1 6J 

Torque:  900 kg-cm 165 ft-Ib. 88 N'm) 

NOTE: D o  not turn the cranks haft. 

{il Remove the con necting rod cap 

(j) Measure the Plast igage at ils widest point. 

Standard oil clearance : 0.030 - 0.070 mm 
10.00 1 2  - 0.0028 in . 1  

Maximum oil  c l e arance : 0 . 1 0  mm (0 ,0039 in . )  

I f  the clearance is greater than ms)(imum, rep lace the 
bearing. I f  necessary, grind or replace the crankshaf t .  

NOTE:  I f  using a sta ndard bearing, replace with o n e  hav
ing the same number marked on the con necting rod cap. 
There are two sizes of standard bearings, marked " 1" and 
"2" accordingly. 

Standard bearing thickness {at center walll : 
STD size 1 1 .480 - 1 .485 mm 

10.0583 - 0.0585 in . 1  
STD size 2 1 .485 - 1 . 490 mm 

10.0585 - 0.0587 In. 1 

(k) Completely remove the P lastigage. 

1 4. REMOVE PISTON AND CONN ECTING ROD 
A S S E M B L I E S  

( a )  Remove al l  the carbon from the pis to n r i n g  ridge. 

(b) Cover the connecting rod bolts.  (See page EM-96l 

(e) Push the  piston . connecting rod assembly and upper 
bearing out through the tap of the cylinder .  



E M -98 E N G I N E  MECHANICAL - Cyl inder B lock 

NOTE:  
• Keep the bearings .  connect ing rod and cap together .  

• Arrange t h e  p iston and connect ing rod assemblies in 
correct order. 

1 5. CHECK C R A N K S H A FT T H R UST CLEARANCE 

Using a d ia l  ind ica tor .  measure the thrust c learance whi le  

. .  _-'" prying the  crankshaft back and forth w i t h  a screwdriver. 

S t andard thrust c learance:  0.040 - 0.240 mm 
10.00 1 6 - 0.0094 ;n . )  

Maximum thrust cleara n ce : 0.30 m m  (0.01 1 8  in . )  

I f  the c learance is  g reater than  m a x i m u m, replace the  
thruSI  washers a s  a set. 

Thrust washer thic kness:  
STO size 2.930 - 2,980 m m  

10.1 1 5 4 - 0.1 1 1 3 i n . l  
0 / 5  0 . 1 2 5  1 2 . 9 9 3  - 3 .043 mm 

10 . 1 1 7 8 - 0.1 1 98 ;n.1 
DIS 0.250 3.055 - 3 , 1 0 5  m m  

10.1 203 - 0 . 1 2 2 2  ;n . 1  

1 6. REMOVE MAIN BEARING CAPS A N D  CHECK OIL  
CLEARANCE 

(a) R e m o v e  t h e  main bearing cap bOlts.  

(b) USing the removed ma in  bearing cap bollS,  pry the 
cap back and forth.  and remove the main bearing 
caps. lower bearings and lower thrust washers (No. 4 
main bearing c a p  on ly l .  

NOTE: 
• Keep the lower bear ing and main bearing cap together. 

• Arrange the main bearing cap end lower thrus t  washers 
in correct order. 

leI lift out the cra n k s h a f t  

N O T E '  K e e p  the u p p e r  bearing and u p p e r  t hrust washerS 
together with the cy l inder  b lock .  

Id) CJean each main  journal  and beari ng .  

Ie) Check each main journa l  and bear ing for  p i l l i ng  and 
scratches. 

I f  the journal  or bear ing a re damaged.  replace the bearing. 
I f  necessary. grind o r  replace t h e  crankshafL  



E N G I N E  M E C H A N ICAL - Cyl inder Block EM -99 

(f) Place the crankshaft  on the cylinder block 

Igi lay a strip o f  P l ast igage across each of the main 
journa l .  

I h )  Instal l  the main bearing c a p s .  (See page EM- 1 1 5l 
Torq u e :  1 .390 kg-cm ( 1 00 ft- Ib ,  1 36 N'm) 

NOTE:  Do not turn  the crankshaf t .  

( i) Remove the main bear ing caps .  

ij) Measure the P last igage a t  i t s  wides t point .  

Standard o i l  clearance: 0.032 - 0.068 mm 

10.00 1 3  - 0.0027 inJ 
Maximum o i l  cle arance : 0. 1 0  mm 10.0039 in . )  

I f  the c learance is greater than maxi mum,  replace the main 
bearing.  If  necessary .  grind or replace the crankshaf t .  

NOTE:  If us ing a stan dard bearing. replace with one hav
ing the same number marked on t h e  cylinder block.  There 
are three sizes of standard bearings. marked " 1 , "  " 2" and 
"3" accordingly. 

Standard bearing thickness (at center wall) : 
STD s.ize 1 1 ,981 - 1 ,986 mm 

10.0780 - 0.0781 InJ 
STO size 2 1 .985 - 1 .989 mm 

10.0781 - 0.0783 inJ 
STD size 3 1 .989 - 1 , 993 mm 

10.0783 - 0.0785 In.1 

(k) Completely remove the Plast igage. 

1 7 . REMOVE C R A N K S H A F T  

( a )  l i f t  out  the crankshaf t .  

(b) Remove the upper  bear ings a n d  u p per thrust  washers 
from the cylinder b lock .  

NOTE:  Arrange the main bearing caps.  bear ings and 
thrust washels in correct  order .  



E M - l 00 E N G I N E  MECHANICAL - Cyl inder B lock 

o 0 0 � I� 
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C 
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(0.39 in. !  w'�.e 

I N SPECTION OF C Y L I N D E R  BLOCK 

1 .  R E M O V E  G A S K ET MATE R I A L  

Us ing  a ga sket scraper, remove a l l  t h e  gaske t  mater ia l  
from t h e  cy l in der block surface. 

2 . C L E A N  C Y L I N D E R  BLOCK 

3. 

Using a s o l i  brush and solvent .  c lean the block 

INSPECT TOP OF C Y L I N D E R  BLOCK FOR FLATN E S S  

Using a prec is ion straigh t  edge  and fee le r  gauge. measure 
t h e  surfaces contact ing the  cyl inder head gasket lor  war
page. 

M a ximum warpage: 0.20 m m  (0.00 79 in.) 

I f  warpage is grea ter than maximum, replace the cylinder 
block. 

4.  INSPECT C Y L I N D E R  FOR VERTICAL SCRATCHES 

Visual ly check the cyl inder for  vert ical  scra tc hes.  

5.  

I f  deep scratches are presen t ,  rebore a l l  s ix  cy l inders. 

I N SPECT C V L l N D E R  BORE DIAMETER 

Using a cy l i nder  gauge, measure I h e  cy l inder bore 
diameter a t  posit ions A, B and C i n  the thrust and axial 
direct ions.  

Standard diameter: 
STO size 9 1 .000 - 9 1 .030 mm 

13.7008 - 3.7020 In . )  
M a x imum diameter :  

STD size 9 1 .23 mm (6 .5686 in . )  
O/S 0.50 9 1 .73  mm (6.6046 in . 1  

I f  the d iameter is greater than  maXImum, rebore a l l  s ix  
cyl i nders. 
I f  necessary, replace the cyl inder block. 



E N G I N E  MECHANICAL - Cyl inder arock EM- l 0 1  

6 .  REMOVE C Y L I N D E R  R I D G E  

I f  t h e  w e a r  is less than 0.2 mm fO.008 in . ) ,  u s e  a ridge 
re amer 10  machine the  piston ring ridge at Ihe  top of  the 
cylinder. 

D I S AS S E M BLY O F  P I S T O N  A N D  
C O N N E C T I N G  R O D  A S S E M B L I E S  

(See page EM-9 4l 

1 .  CHECK FIT BETWEEN PISTON A N D  P I N  

2 . 

3. 

Try to move the piston back and forth on the piston pin 

If any movement is felt,  replace the piston and pin as a set. 

REMOVE PISTON RINGS 

(a)  Using a piston ring expander, remove the piston 
r ings.  

(b)  Remove the oi l  r ing and coi l  by hand.  

NOTE:  Arrange the r ings In correct order only .  

DISCONNECT CONNECTING ROD FROM PISTON 

la) Using needle- nose pl iers,  remove the snap rings 
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(bl Gradual ly  heut the p is ton to approx.  60�C ( 1 40"F I .  

(c ) Us ing a plast ic�faced h a m m e r  and dr iver, l ight ly l ap 
oul t h e  p is ton pin a n d  remove the connect ing rod. 

N O T E :  
• The p i s t o n  and p in are a matched s e t .  
• Arrange t h e  p isto ns . p i n s ,  r i n g s .  connect ing rods a n d  

b e a r i n g s  i n  COrrect  order.  

I N S PECTION O F  P ISTON A N D  C O N N ECTING 
ROD ASSE M B L I E S  

1 .  CLEAN PISTON 

la) Using a gaske t scraper,  remove the carbon from t h e  
p i s t o n  lO p .  

(b) Using a g r o o v e  c leaning 100 1  or broken r i n g .  c lean t h e  
r i n g  grooves.  



2H :  25  mm 
1 2H-T: 9 mm 

No. 2 and Oil Ring 

E N G I N E  MECHANICAL - Cyl inder Block E M - l 03 

2 .  

I c l  U s i n g  solvent and a b r u s h ,  thoroughly clean t h e  
p is ton .  

CAUTI O N :  Do not use a wire brush. 

INS PECT PISTON DIAMETER AND OIL CLEARANCE 

(a )  Using a micrometer .. measure  the piston d iameter a t  a 
right angle to the piston pin ho le  cenler l ine,  25mm 
(0.94 in . )  or 9 m m  10. 3 5  in . )  f rom the sk i r t  bottom 
edge. 

Standard diameter:  
2H STD size 90.930 - 90.960 mm 

(3. 5 7 9 9  - 3 ,58 1 1 in . l  
0/5 0 . 5 0  9 1 .430 - 9 1 .460 mm 

13 .6996 - 3.6008 in . 1 
1 2H-T STD size 90,940 - 90.970 mm 

13.6803 - 3 . 58 1 5 in. 1  
0/5 0.50 9 1 .440 - 9 1 .470 mm 

13 .6000 - 3.60 1 2  in . 1  

(b ) Measure Ihe  cyl inder bore d iameter i n  the  t h rus t  
directions (See page EM-l Oa) and subtract the 
piston d iameter measurement f rom the cyl inder bore 
diameter 

Oi l  clearance: 2H 0.060 - 0.080 mm 
10.0024 - 0.0032 in .  1 

1 2 H·T 0.060 - 0,070 mm 
10.0020 - 0.0028 in.1  

I f  the c learance i s  not with in specif icat ion,  replace a l l  s ix  
p istons.  I f  necessary. rebore a l l  s ix  cyl inders o r  replace the  
cy l inder  b lock .  

3. I N SPECT CLEARANCE BETWEEN WALL OF P ISTON 
R I N G  GROOVE A N D  NEW PISTON R I N G  

(No. 1 R ing)  

Insta l l  a new NO. 1 piston r ing  to the  p is ton .  Us ing a feeler 
gauge, measure the clearance between t h e  p iston r ing and 
wall of the piston ring groove. 

Ring groove c learance : 
2H 0 .097 - 0, 1 37 mm 

10.0038 - 0.0054 in. 1  
1 2 H-T 0 . 1 39 - 0 . 204 mm 

10.00 6 6  - 0.0080 in.1 

[No . 2 and Oi l  R ingl  

Using a fee ler  gauge,  measure the  clearance between new 
piston r ing and t h e  wal l  o f  the piston r ing groove. 

Ring groove clearanc e :  
No. 2 0.060 -0.1 00 m m  

(0.0024 - 0.0039 in . )  
Oi l  0 .820 - 0.060 mm 

10 .0008 - 0.0024 ;n . 1  
I I  the clearance is not w i th in  specif ication ,  replace the 
p iston 
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4 .  I NSPECT PISTON R I N G  END GAP 

(8) Insert  t ile  p iston ri ng into t he cy l inder bore. 

(bl U sing a pi s ton , push the p is ton ring a l i t t le beyond 
the boltom of the r ing travel, 1 40 mm (5. 5 1  in.) f rom 
the top 01  the cyl inder b lock.  

(el Us i ng a feeler gauge.  measure t h e  end gap.  

S tandard e n d  gap:  
N o . 1 2H 0.200 - 0.440 m m  

10,0079 - 0,0 1 73 ; n J  
1 2 H-T 0.200 - 0.4 70 mm 

10,0079 - 0,0 1 8 6  ; n . 1  
No. 2 0.200 - 0.440 rnm 

10,007 9  - 0, 01 73 ;nJ 
O i l  0. ' 60 - 0 . 4 9 0  m m  

10,0069 - 0,0 1 93 ; n J  

M a x i m u m  end gap :  
No. 1 2H 1 .24 mm (0.0488 in . )  

1 2 H - T  1 .2 7  mm (0 .0500 in . )  
N o . 2 1 .24 mm (0.0488 in .)  

Oil 1 .29 mm (0.0508 in.)  

I f  t he  gap is g realer than  maximum, replace t he piston 
r in g . 

If t he gap i s  greater than max imum, even w i th  a new 
piston ring . rebore the cy l inder and use a n  oversized 
piston r ing.  

5, CHECK PISTON P IN F IT 

At eocc ( 1 40°F )  you should be able t o  push the p in into 
the piston wi th  your thumb.  

I f  I he  p i n  can be i n s talled at a lowe r tem perature, replace 
the piston and pin as a set. 

6. I N SPECT C O N N E CTING RODS 

(al Using a rod al igner,  check the connec t i ng rod a l ign-
ment .  

• Check for bend 

Maximum b e n d :  
0.05 m m  (0.0020 in.)  p e r  1 0 0 mm 1 3 . 9 4  in.) 

I f  bend is g lea t er than maximum, rep lace the connecting 
rod assembly.  

.., 
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• C heck f o r  twist .  

M a x imum twist :  
0.05 mm 10.0020 in . )  per 1 00 mm (3 .94 in . )  

I f  tw ist is  greater than maximum.  replace the connecting 
rod assembly.  

(bl Using a cal iper gauge. measure the ins ide diame ter 01 
the connect ing rod bush ing .  

Bush ing inside diamete r :  
2H 29.008 - 29.020 mm 

1 1 . 1 420 - 1 . 1 426 in.)  
1 2 H· T 32.008 - 32.020 mm 

1 1 .2602 - 1 .2606 in . 1 

tel Using a micrometer, measure the diameter of the 
piston p in .  

Piston pin diameter:  
2H 29 .000 - 29. 0 1 2  mm 

1 1 . 1 4 1 7  - 1 . 1 4 22 in.} 
1 2H · T  3 2 . 000 - 32. 0 1 2  mm 

1 1 .2598 - 1 .2603 in.)  

(d) Sub tract the  piston pin diameter measurement from 
the bushi ng inside diameter measurement. 

Standard oi l deara nce:  0.004 - 0.0 1 2  mm 
10.0002 - 0_0005 i n. 1  

M a x i m u m  oi l  clearance: 0 . 0 3  mm (0.00 1 2  in.) 

I f  the clearance is  gr ea te r than maxi mum, replace the con
necting rod bushing. I f  necessa ry, replace the piston and 
piston pin assembly.  

REPLACE MENT O F  CONNECT ING ROO 
B U S H INGS 

1 .  REMOVE CON N ECTING ROD B U S H I N G  

U s i n g  SST and a press, press out  the bUShing. 

SST 092 2 2 - 6 6 0  I 0 
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2. INSTA L L  NEW CONNECTING ROD e U S HING 

(al A l i g n  lhe oil  holes of  the bushing and connecting rod. 

(b) U s i n g  SST and a press, press in the bushing.  

SST 09222-660 1 0  

3 .  HONE CONNECTING ROD BUSHING AND CHECK 
PISTON PIN FIT IN CONN ECTING ROD 

(a) U s i n g  a pin hole g rinder. hone Ihe bushing to obta i n 
the s t a ndard specif ied clearance (See page EM- l O S) 
between the bushing and p iston pin .  

(bl Check the piston pm f i t  at nOlmal room temperature.  
Coal the piston pin  wi th  engine o i l  and push i t  into 
t h e  rod with your t h u m b .  
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BO R I N G  O F  C Y L I N DERS 

NOTE :  
• Bore a l l  s ix  cylinders for  the  ovef s ized p is ton 's  outside 

d iameter. 

• Replace the p is ton rings with ones to m a t c h  the over
sized pistons.  

1 .  KEEP OVERSIZED PISTON 

Oversized piston diameter :  
OIS 0 .50 2H 9 1 .430 - 9 1 .460 mm 

13.5996 -3.6008 in.! 
1 2 H-T 9 1 .440 - 91 .470 mm 

1 3 . 6000 - 3 . 60 1 2  in . J  

2 .  CALCULATE AMOUNT TO BORE C Y L I N D E R  

l a }  U s i n g  a micrometer, measure the p i s t o n  d iameter a t  a 
r ight  an g le \0 the p is ton pin hole center l ine,  25 mm 
(0.9 4 1 in . l  or 9 mm (0. 35 in . )  from the  skirt bottom 
edge. 

(bl Calculate t h e  amOunt  each cylinder i s  to be rebored 
as fo l lows:  

Size to be rebored = P + C - H 

P = P iston d iameter  
C = P is ton  c learance 

2H 0.060 - 0.080 mm 
10.0024 - 0.0032 in.l  

1 2H - T 0.060 - 0.070 mm 
10 .0020 - 0.0028 in.l  

H = Al lowance for  honing 
0.02 mm (0.0008 in . )  or  less 

3 .  BORE AND HONE C Y L I N D E R S  TO CALCU LATED 
D I M E N SIONS 

Maximum honing:  0 .02 m m (0.0008 in . )  

CAUTIO N :  E x c ess honing wi l l  destroy the f in ished 
roundness. 
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INS PECTION AND REP A I R  O F  CRAN K S H A F T  

1 .  I N S PECT CRANKSHAFT F O R  R U N O U T  

( a )  P lace the crankshaf t  on V-b locks .  

2 .  

(bl Using a d i a l  indicator. measure the c i rcle r u n o u t  at 
the center journal .  

Maximum circle runout: 0.06 m m  (0.0024 in. )  

1 /  t h e  c i rc le  (unout  is greater t h a n  maximum, replace the 
cra nkshaf t .  

INSPECT MAIN J O U R N ALS A N D  CRANK PINS 

(a) U s i ng a micrometer , measure the diameter of each 
main  journa l  and c r a n k  p in .  

M a i n  journal  d iameter : 
STD size 69.980 - 7 0 .000 m m  

( 2 . 7 5 5 1  - 2 . 7 5 5 9  ;n . 1  
U/S 0. 2 5 69.730 - 69.740 mm 

(2 .7463 - 2.7457 in . )  
U/S 0 . 5 0  69.480 - 69.490 mm 

(2 .7354 - 2.7358 ;n.1 
U /S 0.75 69 .230 - 69.240 mm 

(2 . 7256 - 2.7260 ;n.l  
U/S 1 .00 68.980 - 69.990 mm 

(2.7 1 57 -2.7 1 6 1  in.' 
Crank p in d i a meter :  

STD size 64.980 - 65.000 mm 
(2 . 1 646 - 2 . 1 654 in.J  

U/S 0.26 64.730 - 54.740 mm 
(2 .1 547 - 2 . 1 5 5 1  ;n . 1  

U/S 0.50 54.480 - 54.490 mm 
f2 . 1 449 - 2 . 1 4 5 3  in.! 

U/S 0.75 54.230 - 54.240 mm 
(2. 1 3 50 - 2 . 1 354 in .  1 

U/S 1 .00 53.980 - 5 3 . 9 90 mm 
f2 . 1 252 - 2 . 1 269 in . l  

If the diameter i s  not wi th in  speci f icat ion,  check  l h e  o i l  
c learance .  I f  necessary, gr ind or rep lace the cranks h a f t .  

(bl C heck each main j o u r n a l  and c r a n k  p in lor t a p e r  and 
out-of - round as shown.  

M a x i mum taper and  out -of-rou n d :  0.02 m m  
(0.0008 i n . )  

If t a p e r  a n d  out-of - round i s  g realer t h a n  maximum, r e p 
lace t h e  cranksha ft . 

3.  IF  NECESSARY,  G R I N D  A N D  H O N E  M A I N  JOURNALS 
A N D/OR C R A N K  P I N S  

G r i n d  a n d  h o n e  the m a i n  j o u rna ls  a n d l o r  crank  pins \0  the  
undersized f in ished diameter .  ( S e e  procedure s t e p  2)  
I n s t a l l  new main j o u r n a l  andlor crank pin undersize bear
ings. 
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I N SPECTION A N D  REP A I R  OF C A M S H A F T  
B E A R I N G S  A N D  CAMSHAFT 

1 .  INS PECT CAMSHAFT OIL CLEARANCE 

(a )  Using a cy l inder  gauge,  measure  the  ins ide d iameter 
of the camshaft bearing . 

Bearing inside diameter (from front side ) :  
STD s i z e  No. 1 5 1 .200 - 6 1 .265 mm 

(2.0 1 57 - 2 . 0 1 8 3  in.) 
No. 5 1 .000 - 5 1 .066 mm 

12 .0079 - 2 . 0 1 0 4  in . 1  
No.  50.900 - 60.866 mm 

12.0000 - 2.0026 in . 1  
No. 4 60.600 - 60.665 mm 

(1 .99 2 1  - 1 .9947 in.1 
U/S 0 . 1 2 5  No. 1 5 1 .074 - 5 1 . 1 3 9 mm 

12.0 1 08 - 2.0133 in.1  
No. 2 50.874 - 60.939 mm 

12 .0029 - 2.0056 in . 1 
No. 50.674 - 60.739 mm 

1 1 .9950 - 1 .9976 in.! 
No . 4 60.474 - 60.639 mm 

1 1 .9872 - 1 .9897 in.!  
U/S 0.25 No. 1 50.950 - 5 1 . 0 1 5 mm 

12.0069 - 2.0085 in . 1  
N o . 2 50.750 - 50. 8 1 5 mm 

1 1 .9980 - 2.0006 in.1 
No .  50.550 - 60. 6 1 5  mm 

11 .9902 - 1 .9927 in.1 
No. 4 60.350 - 60.4 1 6  mm 

1 1 .9823 - 1 .9848 in. !  

(bl Subtract the  journal diameter measurement (See 
page EM-83)  from the bearing inside diameter 
measurement. 

Standard o i l  clearance:  0.030 - 0 . 1 1 5  mm 
10.001 2 - 0.0046 inl 

Maximum o i l  c learance : 0 .1 6 m m  (0.0069 in.) 

I f  the  clearance is grea ter than maximum. replace the 
comshaft bearings.  If  necessary, gr ind or replace the 
camshaft 

2. I F  NECESSARY.  GRIND AND HONE CAMSHAFT 
J O U R N A L S  

Grind and h o n e  the  journals to the undersized f in ished 
d i ameter (See page EM-B3)  

Instal l  new camshaft unders ized bearings. 
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No. 1  No. 2  and No. 3  No. 4 
24 m m  20 m m  24 m m  

�«'Q1 
Oil Groove ���r�n� T��_k�ess 

n.1 1 8M 

3. IF NECESSARY. REPLACE CAMSH AFT B E A R I N G S  

A. R e m o v e  expansion plug 

Using SST and a h a m mer, lap out the  expansion plug. 

SS T 092 1 5-00 1 00 109 2 1 5 - 0 0 1 30. 092 1 5 - 0 0 1 50. 

092 1 5 - 00 2 1 0) 

B. Remove camshaft bearings 
Using SST,  remove the bearings.  

SST 0 9 2 1 5 - 0 0 1 00 1092 1 5 -001 20. 09 2 1 5 - 00 1 30. 

0 9 2 1 5-00 1 40. 09 2 1 5 -00 1 5 0. 0 9 2 1 5 - 0 0 1 60.  

092 1 5-00280) 

C. Inslal l  new camshaft  bear ings 

(a) Insta l l  new bearings in their proper locat ion .  

(b)  Al ign  the oi l  holes of th e bearing and cy l inder block.  

(cJ Us ing  SST.  instal l  t h e  bea r ings . 

SST 092 1 5 - 00 1 00 109 2 1 5 - 0 0 1 20. 09 2 1 5 - 00 1 30. 
0 9 2 1 5 - 0 0 1 40. 0 9 2 1 5 - 0 0 1 50. 0 9 2 1 5 - 0 0 1 60. 
09 2 1 5 - 00280) 
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O. Check camshaft oi l  c learance (See page E M - 1 09J 

E.  I nstal l  expansion p lug 

(a) Apply l iqu id sealer to the expansion plug surface of 
the cyl inder block. 

(b) Using a ham mer, tap i n  a new expansion p lug unt i l  i ts 
surface is  f lush wi th  the  cyl inder block edge. 

SST 0 9 2 1 5-00 1 00 (09 2 1 5 -002801 

I N S PECTION OF VALVE L I FTER BORES 

I N S PECT VALVE L IFTER O I L  C L E A R A N C E  

( a )  U s i n g  ca l ipers, measure the valve l i f t e r  b o r e  d iameter. 

Bore diameter :  22.200 - 22 .221  mm 
10.8740 - 0 . 8748 in . 1  

(b l  Sub tract the va lve l i f ter  d i a meter measurement (See 
page EM- 841 from the vale l i fter bore diameter 
measurement.  

Stan dard oi l  clearance :  0 .01 0 - 0.061 mm 
(0.0004 - 0.0020 in.1 

Max imum oil c learance :  0. 1 0  m m  (0.0039 in . )  

I f  the c learance i s  greater  than maximum, rep lace t h e  valve 
l i f ters 
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REPLACEM E N T  OF C R A NKSHAFT REAR O I L  
SEAL 

N O T E :  There a r e  t w o  meth ods ( A  a n d  8 )  10  replace t h e  
o i l  s e a l  as follows. 

RE PLACE C R A N K S H AFT REAR OIL SEAL 

A. I f  rear  o i l  seal  reta iner  is removed from cyl inder bloc k :  

( a )  U s i n g  a screwdriver and hammer,  l a p  Q u t  the o i l  seal .  

(bl Using SST and a hammer,  lap in  the oil seal  unlil  its 
surf ace i s  flush with  Ihe rear o i l  seal  relainer edge.  

SST 09223-560 1 0  

I (c) Apply MP grease to the oil s eal l ip  

SST 

B,  I f  rear o i l  seal re tainer is  insta l led to  c y l i nder bloc k :  

( a l  U s i n g  a k n i fe, cui off  the  oi l  s e a l  l i p  
I b l  U s i n g  a screwd river, Pry o ut the oil sea�  
C A U T IO N :  Be careful  not to damage the crank shaft. 
Tape the screw driver. 

Ie) Apply M P  grease to  a new o i l  sea l .  

(dl Us ing  SST and a hammer, tap in  the o il seal  u n til i ts  
surface i s  f lush with the rear oil seal reta iner edg e, 

SST 09223-560 1 0  
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ASS E M BLY OF PISTON A N D  C O N N ECT I N G  
ROD ASS E M B L I E S  

1 .  ASSEMBLE PISTON A N D  CONN ECTI N G  ROD 

la) Instal l  a new snap ring on one s ide of  t h e  piston pin 
hole. 

(bl Gradually heat the  pis ton to approx. 60°C ( 1 40"Fl .  

Ie) Posi t ion the piston sized mark 01  the piston wi th  the 
front mark of  connecting rod, and push i n  the piston 
pin wi th  your thrumb. 

(d) Instal l  a new snap r ing on the other s ide i f  the  piston 
pin hole .  

2 .  INSTALL P ISTON RINGS 

f a l  I ns ta l l  the coi l  and o i l  r i ng  by hand .  

NOTE :  Fa ce the  end gap of  the oil ring in t h e  opposi te 
direct ion o f  the coi l  jo int .  
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NO. 1 

2H 
No. 2 comp,.",�o (� o,' Roo9 

Front \ 
.. - - � 

Or! R'''9 r.. No Coli 
Piston Sized Mark Compre s s i��

,oo, 

(b) Using a piston ring expander.  i nsta l l  the twO com
pressl"on r ings wi th  the code mark facing upward.  

(c) Posi l ion the piston r ings so tha t  the ring end gaps  are 
as shown. 

CAUTJON : Do not 81ign the end gaps .  

3. INSTA L L  BEARINGS 
{ a l  Alig n the bearing c l aw w i t h  t h e  c law groove of  the  

connecl ing r o d  or connect ing r o d  cap. 

(b) Instal l  the bearings in the connect ing rod Dnd con
necting rod cap. 
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No. 4 

30 mm 
( 1 . 1 8  i n . !  

Others 

23 m m  
(0 .91  i r d  

�� �� OII Gr� 

No. 4 Others 
�N"mb.' 

� co " M"k 

. . - � 
:- - �� 

. 
v 

I , I I 
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ASS E M BLY OF C Y L I N D E R  BLOCK 
( S e e  p a g e  EM -941 

NOTE : 

• Thoroughly c lean all paris 10 be assembled. 

• Before instal l ing the parts, apply new engine oil 1 0  al l  
s l id ing and rota ing surfaces. 

• Replace a l l  gaskets, and oi l  sea ls  wi th  new pans. 

1. INSTALL MAIN BEARINGS 

(al A l i g n  the  bearing c law w i t h  1he claw groove 0 1  t h e  
main bearing cap o r  cy l inder  block.  

(bl Insta l l  the bearing in  the  cylinder block and main 
bearing caps in  the  proper locat ion .  

2 .  INSTALL U PPER THRUST W A S H E R S  

I n s l a l l  t h e  thrusi  washers under the No 4 main bearing 
cap posi l ion 0 1  the block wilh Ihe oil g rooves lacing oul
ward.  

3 .  PLACE CRANKSHAFT O N  C Y L I N D E R  BLOCK 

4 .  INSTALL MAIN BEARING CAPS AND LOWER THRUST 
WASHERS 

(a )  InSla l l  the lower thrust washers on the  No. 4 main 
bear ing cap with the o i l  grooves lacing outward . 

(bl Insta l 1 1he main bearing caps in  the i r  proper loca1 ions.  
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1 2 HT 

(c) Apply a l ight  coal  of  the engine oil on the threads and 
under  the bolt heads of the main bearing caps. 

(d ) Insta l l  and un i formly l ighten the fourteen bol ts  of the 
main bear ing caps in severa l  passes,  in the sequence 
shown 

Torque:  1 . 390 kg-em ( 1 00 h-Ib. 1 36 N'm) 

(e) Check that the  crankshaft turns smoothly 

! f ) Check the crankshaft thrust clearance. 
(See page EM-981  

5 .  INSTALL PISTON A N D  C O N N E C T I N G  ROD 
ASS E M BLIES 

la l Cover  t h e  connect ing  rod bai ts  wi th  a shor t  piece o f  
h o s e  to protect the crankshaf t  a n d  cyl inder bore 
from damage. 

(bl Posit ion the piston s ized m a rk of  the piston . 

Ie) Us ing a p is ton r ing COmpressor, push the correctly 
num bered piston and connecting rod assembly i n t o  
t h e  cyl inder. 

6. I N STALL CONNECTING ROD CAPS 

la} Match t h e  numbered cap wi th  the numbered COn
nect ing rod. 

(b) Instal l  the connect i f\g rod cap wi th  the lronl mark 
fac ing forward. 
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Ic) Apply a l ight  coat o f  engine o i l  o n  the t h reads and 
under the nuts of the connec t ing rod cap.  

{dl Insta l l  and a l ternately t ighten the nuts o f  the connect-
i n g  rod cap in several passes. 

Torque :  900 kg-cm (65 rt·lb, 8 8  N'm) 
(e) C heck thai the crankshaft turns smooth ly .  

(f) Check the connect ing rod thrust c learance 
ISee page EM-95 1  

7.  IN STALL REAR Oil  S E A L  RETA I N E R  
I n s t a l l  a new g a s k e t  and t h e  retainer w i t h  the s i x  bo l ts. 

Torque :  1 8 6kg-cm ( 1 3 rt- Ib,  1 8  N ' m) 

8. INSTALL OIL  P U M P  A N D  Oil PAN 
(See pages lU - l 1 to 1 3) 

9. INSTALL I N J ECTION P U M P  
(See pages F U - 9 8  and 9 9 1  

1 0 . I N S T A L L  T I M I N G  G E A RS A N D  CAMSHAFT 
(See pages EM-S8 to 92) 

1 1 .  INSTALL C Y L I N D E R  HEAD 
(See pages EM-68 to 7 1 )  2H 
(See pages E M - 7 3  to 76) 1 2H 

1 2 .  INSTALL I N J ECTION PIPES 
ISee p.ge FU -BI 2H 
(See page F U - 1 4  and 1 5 ) 1 2H · T  

1 3 . 1 1 2 H - T I  
I N STALL TURBOC H A R G E R  
( S e e  pages E M -44 to 46) 

1 4. REMOVE E N G I N E  STAND 

1 5 . IN STALL REAR E N D  PLATE 
lnslal l  the rear  end p ia  Ie wilh the th ree bol ls .  

Torque:  
12 mm bolt  head 1 85 kg-em ( 1 3 i t - lb .  18 N'm)  
17  mm bolt head 650 kg-em (47 ft- Ib.  64 N ·m) 
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1 6 . [M!TI 
INSTALL F L V W H E E L  

( a )  A p p l y  a l i g h t  coat  O f  e n g i n e  o i l  o n  t he  threads and  
under  the bol t  heads .  

1b) I nstal l  the f lywheel on the crankshaf t .  

(e )  I n s tall and un i formly t igh ten the  s i x  bo l ls  i n  several 
passes, i n  lhe sequence shown. 

Torque:  1 ,200 kg-em (87 ft- Ib ,  1 1 8  N ' m) 

1 7. [A/T] 
I N STALL DRIVE PLATE 

(See procedure step 1 61 

Torq u e :  1 ,000 kg-em (72 h-Ib, 98 N'm) 
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F U E L  SY STE M  
NOT E :  For troubleshooting procedures. refer to DIESEL 
ENGINE D I A G N O S I S  ( E M  Sec tion).  

REPLACEMENT OF FUEL F I LTER 

I N J ECTION NOZZLES [2HI  
I N J ECTION NOZZLES [ 1 2H-T1 

F U E L  FE EO P U M P  
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FU-2 FUEL SYSTEM - Replacement of  Fuel F i l ter  

R E P LAC E M E N T  O F  F U E L  F I LT E R  

1 .  REPLACE F U E L  FILTER 

lal Using SST.  remove t h e  fuel f i l te r  and O·ring  

, SST 09228-340 1 0 

) 
( 

(b) I nsta l l  a new fue l  f i l ter  w i th  a new O - ring . 

• Apply a l i g h t  coat  of fue l  on the O - ring 

• H a nd t i g h t e n  ON LY. DO NOT use SST to t igh ten  
the f i l t et. 

2. BLEED FUEL F I LTER 

3. 

la) C o n nect a vinyl lube to the fue l  f i l ter bleeder plug.  

(bl Insert other end of  the tube i n  a conta iner 01 fue l  

Ie )  Loosen the fuel  f i l ler b leeder  plug.  

(d) Turn the priming pump handle countercl ockwise to 
free it. 

(e) O perate the primi ng pump handle unti l there are no 
a i r  bubbles emi1 ted from the fuel  f i l le r  b leeder plug.  

{ I l  Turn the priming pumP handle c lockwise and t ighten 
i t . 

(g) T ighten the fuel f i l ler  bleeder p lug .  

START ENGINE A N D  C H E C K  FOR F U E L  LEAKS 

... 
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• Gasket 

Injection Pipe 

Lkg-Cm fft-Ib, N":!!i[l : Specif ied torque 
• Non-r eusable part 

I N J ECTI O N  N O Z Z LES [2H] 
R E M O V A L  A N D  T E S T  O F  I N J E C T I O N  
N O Z Z L E S  

---------1 6-00 (36, 491 I 

Fuel Hose 

1 .  REMOVE INJECTION PIPES 

- -1"- fa) Loosen the union nuts of the six injection pipes. 

(b) Remove the five nuts, s ix injecti on pipes and clamps. 

2. REMOVE N OZZLE LEAKAGE P I PE 

fa) Disconnect the f uel hose from lhe leakage pipe. 
(b) Remove the six nuts, leakage pipe and six gask.ets . 



FU-4 F U E L  SYSTEM - Inject ion N o z z l e s  [ 2 H I  

i i i i i � 
2 3 4 5 6 

3. R E M O V E  I N J E C T I O N  NOZZLES 

Using SST, remove t h e  six nozzles,  seals and gaskets 

SST 09268-640 1 0  

NOTE :  Arrange the n o z z les i n  correct order 

4. I N J ECTION PRESS U R E  TEST 

(a) Insta l l  t h e  nozzle to a n  inject ion nozz le  hand tester 
and b leed the air  from the u nio n n ut. 

WARN I N G :  Do not place your finger over the nozzle 
inject ion hole. 

(b) Pump the lester handle a few l i mes a s  lasl  as poss i 
ble by hand to d i s c h a r g e  the c a r b o n  from t h e  Injec
t ion h O l e  

(e )  Pump the leSler  handle s l owly and o b s e rv e  t h e  
press ure gauge 

Idl Read the pres sure gauge when t h e  i njection pressure 
j u s t  beg i n s  to drop, 

Opening pressure : 
Reused nozzle 1 05 - 1 25 kg/cm� 

{1 .493 - 1 , 778 psi} 
( 1 0.296 - 1 2 .268 kP., 

N e w  nozzle " 5  - 1 2 5 kg/cm2 
( 1 .636 - 1 , 7 7 8  psi) 
11 1 .278 - 1 2 .258 kPa' 

NOTE:  P roper nozz le  operation can be determ ined by a 
swishing sound_ 
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Good 

LQlllI --+ Faul ty Good 

Faul ty 

u 

, , 
I 

Good Faulty 

6. 

I f  the  opening pressure is  nol  within specif icat ion,  dis
assemble the nozzle  and change the  adjust ing sh im o n  the 
top of the pressure spring. 

Adjusted opening pressure: 1 0 6 - ' 2 6 kg/em'.! 
( 1 ,493 - 1 . 778 psi! 
11 0.296 - 1 2. 2 5 8  kPa) 

�_Adjusting shim th ickness 
1 00 (0 03941 
, .05 (0.04 1 3) 
1 . 1  0 (0.04 33) 
1 . 1 5  (0.04 53) 
1 . 20 (0.04 7 2 )  
1 . 2 5  (0.04921 
1 .30 (0.05 1 2) 
1 . 35 (0.05 3 1 )  
1 , 40 (O.O S S I )  
1 .4 5  10.05 7 1 )  

N O T E ,  

mm lin.) 
1 .50 (0.0 59 1 )  
1 . 55 (0.06 1 0 ) 
1 ,60 (0.0630)  
1 . 6 5  10.0650} 
1 . 70 (0 0669)  
1 . 7 5  (0.0 6 8 9 )  
1 .80 (0.0709)  
1 . 8 5  (0.0 7 2 8 1  
1 . 90 (0.0748) 
, . 9 5  (0.0 7 6 8 )  

• Varying the adjust ing sh im t h ickness by 0.05 mm 
(0.0020 i n . l  changes Ihe  in ject ion pressure by about 6.4 
kg/cm·t (91 psi .  628 kPa) .  

• Only  one adjust ing sh im should be used. 

(e) There should be no dripping afler injection. 

LEAKAGE TEST 

While mainta ining pressure a t  aboul 10.0 - 20.0 kg/cml 
(14 2  - 284 psi .  98' - 1 , 961 kPa)  below opening 
pressure (adjust by tester handle) .  check that  there i s  n o  
d r i p p i n g  for 1 0  s e c o n d s  from the  i nject ion hole or around 
the reta ining nut .  

I f  the nozzle drips within 10 seconds, replace i t  or c lean 
and overhaul  t h e  nozz le assembly.  

6.  SPRAY PATTERN TEST 

( a )  T h e  inject ion n o z z l e  s h o u l d  s h u d d e r  a t  a pumping 
speed between 15 - 60 t imes (old nozzle)  or 30 -
60 times (new nozzle)  per minute .  

(b) Check the spray  pattern  dur ing  shuddering.  

If  the s pray patlern is not  correct dur ing shuddering. the 
nozz le  must be replaced o r  cleaned. 
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F U E L  SYSTEM - In iection Nozzles 12H J  

C O M PONENTS 

D I SASS E M B L Y ,  CLEANING AND TEST O F  
INJECTION NOZZLE 

1 .  DISASSEMBLE I N J ECTION NOZZLE 

(al U s i n g  SST, unscrew the  nozzle h o l d e r  r e t a i n i n g  n u l .  

SST 09268-640 1 0  

CAUTI O N :  W h e n  d isassembling t h e  nozzle.  be care
f u l  not to drop the inner parts.  

!b) Remove the adiust ing sh im.  pressure spr ing,  pressure 
pin. distance piece a n d  the nozzle assembly. 

2. NOZZLE C L E A N I N G  

( 03 1  To w a s h  the nozzles ,  use a wooden s l i c k  and brass 
brush. Wash in clean diesel fue l .  

NOTE:  Do nOt touch t h e  nozz le  mat ing surfaces wi th 
yOur f ingers. 



F U E L  SYSTEM - Inject ion Nozzles [2H]  

(b ) Using a wooden s t i ck, r e m o v e  the carbon adherin g to 
t h e  nozz le  needle t i p .  

(e )  U s i n g  a brass b ru s h ,  remove t h e  ca rbon f r o m  t h e  
e x t e r i o r  o f  t h e  nozz le  body. 

(d l Check t h e  seat o f  the nozzle body fOf bums or corro-
sian 

(e) Check the nozzle needle t i p  for da mage o r  corros i o n .  
If  any o f  t h e s e  c o n d i t i o n s  are presented, replace t h e  
nozz le  assem bly. 

r------..---/-;-. .,-.�--- 3. S IN KING TEST 

(a ) Wash t h e  n O z z le i n  c lean d i esel fuel .  
NOTE:  Do n O t  touch t h e  n o z z l e  m a t i n g  surfaces with 
your f in gers.  
fbi  Ti l t  t h e  nozzle body a b o u t  60 degrees and pul l  the 

needle out aboul  one th i rd  o f  i t s  leng t h .  

( e )  W h e n  released, the needle s h ould s i n k  d o w n  i n t o  t h e  
b o d y  v e n t  smoothly b y  i l s  o w n  weig h t .  

(d) Repeal  t h i s  t e s t ,  r O l a t i n g  t h e  needle s l ight ly  e a c h  
l i me. 

I f  t h e  needle does n o t  s ink freely, replace t h e  n o z z l e  
assembly .  
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A S S E M B L Y  OF I N J ECTION NO ZZLES 
{See page FU-61  

1 .  ASSEMBLE I N J ECTI O N  NOZZLES 

{a l  Assemble t h e  nozz le holder body,  t h e  nozz le assem
bly, distance piece, pressure p in .  pressure spr ing ,  
adjust ing sh im and nozzle ho lder  reta in i ng  nut and 
f inger  t i g h ten the nut .  

(b )  Us ing SST .  torque the reta in ing nut .  

SST 09268-640 I 0 

Torq u e :  700 kg-em ( 6 1  ft- Ib ,  69 N - m l  

2_  P E R F O R M  P R E S S U R E  A N D  S P R A Y  PATTERN TEST 
(See steps 4 to 6 on pages FU-4 and 5) 

I N STAllATI ON O F  I N J ECTION NOZZLES 
( S e e  p a g e  F U -3) 

, _  INSTAll I N J ECTlDN NOZZLES 

lal  P lace new s ix gaskets  and t h e  s ixnozz le  seals in  t he  
cy l i nder  head .  

(bl Us ing  SST.  insta l l  and torque  the six nozz les. 

SST 09268-640 1 0  

Torq u e :  700 kg-em ( S  1 ft- Ib ,  6 9  N - m )  

2. I N STAll NOZZLE lEAKAGE P IPE 

.r./ ' (a) I ns ta l l  new six gaskets and the  leakage pipe wi th  t h e  
s ix  n u t s .  Torque the nu ls .  

Torq u e :  5 0 0  kg-em (36 f t - I b ,  49 N 'm)  
( b )  Connect the f u e l  h o s e  to  the  l e a k a g e  p ipe. 

3 .  INSTA l l  INJ ECTION P IPES 

( a l  P lace the f ive  lower  c lamps in  pOS i t ion  o n  the  intake 
ma nifold.  

(b) Insta l l  the  s i )(  in ject ion pipes.  Torque the un ion  nutS  

Torque:  300 kg-em (22 ft- Ib.  2 9  N'm) 

(e l  Secure the in ject ion pipes wi th  the f i ve upper c lamps 
and nuts .  

4.  START E N G I N E  AND CHECK FOR LEAKS 



F U E L  SYSTEM - In ject ion Nozzles 1 1 2H-Tl  FU-9 

!is-em 1ft-lb. N· m) I : Specified torque 

• N o n - reusable part 

I N J ECTIO N  NOZZLES [ 1 2H -TJ 

REMOVAL A N D  TEST O F  I N J ECTION 
NOZZLES 

1 .  REMOVE INTAKE A I R  CONNECTOR A N D  I N TAKE P IPE 
(See steps  1 to 5 on page E M -401 

2. REMOVE HEATER PIPES 

(a )  Remove the bolt  

(b)  Disconnect t h e  t h re e  hoses,  and remove the heater  
pipes together with the three hoses.  

3 .  REMOVE NOZZLE LEAKAGE PIPE 

lal Remove the fuel hose. 

fb) Remove the s ix hol low bolts. leakage pipe and twelve 
g askets together  with the fuel  hose. 
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4.  R E M O V E  I N J ECTION PIPES 

(a) Loosen t h e  union nuts 01 the s ix injection pipes. 

(bl Remove the f o u r  nuts,  six inj ect ion pipes and clamps.  

5.  REMOVE I N J ECTION N O Z Z L E S  

R e m o ll e  the two bo l t s , nozzle.  r i n g  packing and sea l .  
Remove the six n04:z les. 

NOTE' Arrange Ihe nozz les i n  correct order. 

6.  INJECTION PRESSURE TEST 

(s l  Insla l l  the  nozz le to an inject ion nozzle hand lester  
a n d  bleed t h e  air  from the union nul .  

WA R N I N G :  Do not place your f i nger over the nozzle 
injection hole.  

fbi P u m p  the tester handle a few t imes a s  fast 3S poss i 
b le by h a n d  10 discharge the c a r b o n  f r o m  the i njec
tion hole  

(c )  Pump t h e  tes ter  handle s lowly and observe t h e  
pressure g auge. 

idl Read t h e  presSure gauge when the i njection pressure 
just  beg ins to drop 

Opening pressure: 
Reused nozzle 1 80 - 2 1 0  kg/cm2 

(2,560 - 2,987 psi l  
1 1 7 ,652 - 20,594 kPal  

New nozzle 200 - 2 1 0  kg/cm2 
(2,846 - 2,987 psi) 
1 1 9 , 6 1 3  - 20,594 kPal 

NOTE: Proper nozzle operat ion can be de termined by a 
swishing sound.  
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7. 

B. 

I I  t h e  opening pressure is  not with in spec i f i c a t ion. d i s ·  
a s s e m b l e  the n o z z l e  and change t h e  adjust ing s h i m  o n  t h e  
l O P  of t h e  press u r e  spring.  
A djusted ope n i n g  pressure: 1 80 - 2 1 0  kg/cm2 

12 .660 - 2.9B7 psil 
1 1 7.662 - 20.694 k Pal 

Adjust ing shim thick ness mm (in.) 

0.700 (0.0 2 7 6 )  1 .2 5 0  (0.04 9 2 1  
0 . 7 5 0  (0.0 2 9 5 )  1 .2 7 5  (0.0 502) 
0.800 (0.03 1 5 1 1 .300 (0.0 5 1 2 ) 
0 . 8 5 0  (0.0 3 3 5 1  1 .3 2 5  10.0 5 2 2 1  
0.900 10 0 3 5 4 1  1 .3 5 0  (0.05 3 1 )  
0 . 9 5 0  10.03 741  1 .3 7 5  (0.054 1 1  
0 . 9 7 5  (0.0384) 1 .400 (0.05 S 1 )  
1 .000 10.0394) 1 .4 2 5  10.0 5 6 1 1 
1 .0 2 5  (0.0404) 1 .450 (0.05 7 1 )  
1 .050 10.04 1 3) 1 .4 7 5  (0.0 5 8 1 ) 
1 .0 7 5  (0.042 3 )  1 .500 10.05 9 1 1  
1 . 1 00 (0.0433)  1 .5 5 0  10.0 6 1 01 
1 . 1 2 5 (0.0443) 1 .600 (0.06301 
1 . 1 50 (0.04 531  1 .6 5 0  (0.06 50) 
1 . 1 7 5 (0.04 63)  1 . 700 10.06691  
1 .200 10.04 7 2 )  1 . 7 5 0  (0.0 6 8 9 )  
1 .2 2 5  10.04 82)  1 .800 10 07091 

NOTE: 
• V a ry i n g  the adjust ing s h i m  t h ic k ne s s  by 0.025 m m  

10.00 1 0  in . l c h a nges t h e  i n j e c t i o n  pressure by about  3 .8  
k g i c m 2  1 54 psi,  3 7 3  kPa)  . 

• O n l y  one adjust ing s h i m  should  b e  used . 
Ie) There should be no dr ipping a l l e r  in ject ion.  

LEAKAGE TEST 

W h i l e  mainta in ing pressure a t  about  1 0 .0 - 20 .0  kg/cm� 
( 1 4 2  - 284 psi ,  981 - 1 , 9 6 1  k P a) below opening 
pressure (adjust by tester handle! . check that  there i s  no 
dripping for 10 seconds from the i nject ion  hole or  around 
the reta in ing n u t .  
I f  the n o z z l e  d r i p s  wi th in  10  seconds, re place i t  or c lean 
a n d  overhaul  t h e  n o z z l e  assembly .  

SPRAY PATTERN TEST 

(a ) The inject ion nozz le  should shudder  a t  a pumping 
speed between 1 5  - 60 t i mes (o l d  nozz le )  or 30 -
60 t i mes (new n o z z l e )  per m i n u t e .  

(b) C h e c k  t h e  s p ray p a t t ern d u r i n g  s h u ddering . 
If t h e  spray p a ltern is  n o t  co rrec t d u ring shud dering, t h e  
n o z z l e  m u s t  be c leaned or replaced 
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COMPONENTS 

AdjuSl if'lg Shim 

",,, " ,�- ,,,tf�"�J 
(' 

Nozzle Holder 

J3 L 
Nozzle Holder Body 

--f--
I 

-j"--. 

DISASS E M B L Y ,  CLEAN I N G  A N D  TEST O F 
I N J ECTION NOZZLE 

1 .  D I S A S S E M B L E  I N J ECTION NOZZLE 

2 .  

la )  Us ing a 14 m m  deep socket  wrench,  unscrew the 
no zzle holder reta in ing nul  

CAUTION : When d isass embl ing  the nozzle. be care
ful  not to drop the i n n er parts. 

(b) Remove the n o z z l e  a s s e m b l y ,  d i s t a nce p iece ,  
pressure p in ,  pressure spr ing and adjus l i ng  sh im.  

NOZZLE CLEANING 

ta l  To wash t h e  nozz les ,  use a wooden st ick and brass  
brush.  Wash i n  clean d iese l  fue l  

N O T E '  Do nol louch the noz zle mat ing  surfaces with 
your f ingers .  
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3 .  

f b )  Us ing a w o o d e n  st ick,  remove the c a r b o n  adhering t o  
t h e  nozz le needle l i p .  

( c )  U s i n g  a b r a s s  bru s h ,  remove the carbon from t h e  
exterior o f  the n o z z l e  body. 

(d) Check the noz:zle body for burns Or  corrosion.  

(e) C h eck the nozz le  needle t i p  for damage Or  corrosion.  

I f  any of these condit ions a re presenl ,  replace t h e  nozzle 
assembly. 

S I N K I N G  TEST 

(a) Wash the noz:z le  in  clean diesel fue l  

NOTE : 00 not touch t h e  nozz le  mat ing s u rfaces wi th  
your f i ngers.  

(b) T i l t  the nozz le  body about 60 degrees and pul l  the 
needle out  about  o n e  third o f  its length.  

(e) When released, the needle shou ld  s ink down into the 
body vent smoothly by i ts own weight .  

(d) Repeat th is  test, rotat ing t h e  needle s l i g h t ly each 
t ime. 

I f  t h e  needle does not  sink freely. replace the nozzle 
assembly.  
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1 4  m m  
Deep 
Socket 

ASS E M B LY OF I N J ECTION N O ZZLES 
(See page F U · 1 2 )  

1 .  A S S E M B L E  INJ ECTION NOZZLES 

(a )  Assemble t h e  nozz le  holder body,  adjust ing sh im.  
press u re spr ing .  pressure pin,  d istance piece, the  
nozz le  a s s e m b l y  a nd nozz le  holder re ta in ing nut .  a n d  
f i n g e r  t i g h t e n  the n u t  

N O T E :  A l ign t he h o l e s  of the nozz le  b o d y ,  dist(l nce piece 
and nozzle holder body.  

(b) Us ing a 1 4  mm deep socket  wrench.  t orque the 
reta in ing n u l .  

Torque:  350 kg -em ( 2 6  I t · l b .  34 N ' m) 

Wrench 2_  PERFORM PRESSURE AND SPRAY PATTERN TEST 
(See steps 6 to 8 on pages F U - l  0 and 1 1 )  

I NSTALLATION O F  I N J ECTI O N  NOZZLES 
( S e e  p a g e  F U - 9J 

, _  INSTAll INJ ECTION NOZZLES 

I ns ta l l  the nozz le  seat ,  r i ng  pack ing a nd i n j e c t i o n  n o z z l e  
w i t h  the two nuts .  I n s t a l l  the six i n jec t ion  nozz le s . Torque 
the nuts 
Torque:  1 8 5 kg-em ( 1 3 ft-Ib, 1 8  N ' m )  

INST AL L  INJ ECTION P IPES 

(al  P lace the three l o w e r  c lamps in  pos i t ion on t h e  in ta ke 
manIfo ld .  

(b)  Insta l l the s i x  inject ion pipes.  Torque the un ion nu ts .  

Torq u e :  300 kg-em (22 ft- Ib,  29 N-m)  

(e) Secure t h e  in jec t ion  pipes with  the three upper  
c lamps and nuts . 

3_ I N STALL NOZZL E L E A K A G E  PIPE 

lal I n s t a l l  new twelve gaskets and Ihe leakage pipe w i th 
the s i ){  hol low bolts .  Torque the hol low bol ts .  

Torqu e :  1 26 kg-em ( 9  I t - Ib ,  12 N-m) 

(b) Ins ta l l  the fuel  hose_ 
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4. I N STALL HEATER PIPES 

F U - 1 5 

Connect the three hoses. and instal l  the hea ter pipes wi th  
the  bolt .  

Torque:  1 86 kg-em ( 1 3  f t - Ib .  18 N-m) 

5.  I N STALL INTAKE PIPE A N D  INTAKE AIR 
C O N N ECTOR 
(See steps 9 to t 3 on pages E M -46 and 46) 

6 .  START E N G I N E  AN� CHECK FOR L E A K S  
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F U E L  FEED P U M P  

R E M OVAL A N D  TEST O F  F U E L  F E E D  PU M P  

In let  Fuel  Pipe ---+---'--"'-"'" 

1 2H-T 

i��- - � ��" /1' / 
• Gasket  .0 

• O-Ring 

• Ga!)kel 

Fuel  Feed Pump 

I kg-em I h -Ib, N·m) I : Specilied t o r q u e  

• Non -reusable p a r t  

I .  DISCONN ECT I N L ET A N D  OUTLET PIPES FROM 
F E E D  PUMP 

[2HJ  

Remove t h e  two un ion bo l l  and four  gasket .  a nd d iscon
nect the  fuel p ipes .  

1 1 2H -TJ 

(a) Remove the un ion bol l .  two gaskets a n d  i n l e l  fuel  

pipe. 

(b) Remove t h e  un ion bol t  and two gasket, and discon
nect the out let  fuel  pipe. 

2.  REMOVE FEED PUMP FROM I N J ECTION P U M P  

Remove the t h r e e  n u t s ,  spring was hers a n d  f e e d  pump 

., 
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3. S U CTION TEST 

(a) Mount the feed pump on the  pump lester. 

(b) C onnect  a suction p ipe with the following specif ica
t ions:  

P ipe inner d ia meter: 
Pipe length : 
Suction he ight :  

8 mm (0. 3 1  i n . !  
2 m 178.7 i n . !  
1 m 1 3 9 . 4  i n . !  

I c l  Operate the priming pump 60 s t r o k e s  per minute  a n d  
c o u n t  the number of strokes before f u e l  is d is
ch arged. 

Fuel must discharge within 25 strokes 

(d) Dra in  any fuel from the  feed pump 

(e) Operate the feed pump a t  1 50 rpm and check the 
amount o f  t ime u n t i l  fuel is discharged 

Fuel must discharge with in  40 seconds 

4.  DISCHARGE TEST 

(al Instal l  the pressure gauge to  the feed pump dis
charge side. 

(bl Operate the feed pump at  600 rpm and check the 
disch arge pressure. 

Discharge pressure : 
1 . 8 - 2 .2  kg/cmt (26 - 31 psi .  1 77 - 2 1 6  kPal 

(c) Instal l  a 1 . 54 mm (0 .0606 in . l  nozzle to the feed 
pump d ischarg e  side. 

(dJ Operate Ihe feed pump at  1 .000 rpm, and measure 
discharge volume.  

Discharge volume:  
900 cc/min (64.9 cu in.lmin.!  or more 



FU - 1 8  F U E L  SYSTEM - Fuel  Feed P u m p  

• Gasket --------t@ sprin91----------lI· Check. va\\Ie-------� 

C O M P O N E N TS 

Feed P u m p  Hou!;ing 

P u s h  R o d  

• Non·reusable part 

DISASSEM BLY OF F U E L  F E E D  P U M P  

1 .  REMOVE P R I M I N G  P U M P  A N �  C H E C K  VALVES 

la) 
Remove the c h a m b e r  p lug ,  g a s k e t ,  spr ing and check 
va lve .  

(b) Remove t h e  pr iming pum p . gasket,  spr ing and check 
valve.  

2.  REMOVE FEED PUMP PISTON 

Remove t h e  c h a m b e r  p lug,  gasket ,  spr ing and p iston .  



F U E L  S Y STEM - Fuel  Feed Pump FU - 1 9  

�'.mov' 
� 

3. REMOVE F E E D  P U M P  TAPPET 

Remove the snap ring, and pu l l  ali i  the lappet 

NOTE: Since the push rod i s  precise ly f i l led into the feed 
pump housing, do no l  remove the push rod unless necess-
ary. 

I f  removed, be sure to confirm assembly d i rect ion .  

I N S PECTION O F  F U E L  FEED P U M P  

1 .  I N SPECT F E E D  P U M P  PISTON 

Check tha t  t h e  p iston smooth ly fa l ls into the piston hole 
by i l S  own weig h t .  

I I  abnormal,  replace the  piston. If  necessary, replace the  
feed pum p assembly.  

2. INS PECT PRIMING P U M P  

firmly block the priming pump in let  p O r i  with your f inger 
and check that  pressure and  vacuum are created when the 
pump is  operated. 

I f  abnormal. replace the pri m i ng pump. 

ASS E M BLY OF F U E L  FEED P U M P  
(S ee page F U - 1 8) 

1 .  INSTAll F E E D  P U M P  TAPPET 

Inserl the tappet into t h e  hous ing ,  an d secure i t  wi lh the  
snap r ing .  



F U - 2 0  F U E L  S Y S T E M  - F u e l  Feed Pump 

���� \ " ,� 
I 

f OOli 1 2  

2. INSTALL FEED P U M P  PI STON 

Instal l  the  piston. spr ing,  a new gasket and t h e c h a m ber 
p l ug . 

Torque :  1 . 500 kg-em (109 f t - Ib .  1 4 7  Nom) 

3. INSTAll PR IMING P U M P  A N D  CHECK VALVES 

(a) Ins ta l l  the check valve, spring , a new gasket  and the 
pri m ing pump. 

Torq u e :  500 kg - e m  136 ft- Ib. 4 9  N ' m) 

(b) InSla l l  the c heck valve, spring, a new gaskel and the 
pl u g . 

Torq u e :  500 kg-em (36 ft - lb ,  49 N ' m) 

I N STALLATION OF F U E L  F E E D  P U M P  
(See page F U -1 6) 

1 .  I N STA L L  FEED P U M P  

t a l  P l ace  a new O -ring in posi t ion on the inject ion pump 
housing.  

(b) Insta l l  the feed pump with t h e  t h ree spring washers 
and nuts .  

Torque:  9 5  kg-em (82 in . - Ib .  9 . 3  N - m) 

2. INSTALL I N LET A N D  OUTLET F U E L  P IPES 

12Hl 

Connect  the fue l  p ipe w i t h  new two gaskets  a n d  t h e  un ion 
bo l t .  Connect t h e  two fue l  pIpes . Torque t h e  un ion bolts 

Torque :  280 kg-em (20 ft - Ib . 2 7  N"m) 

1 1 2H-Tl 

Insta l l  the  in let  fuel  p ipe w i t h  new two gaskets and t h e  
un ion b o l t .  C o n n e c t  the  o u t l e t  fue l  p i p e  wi th  n e w  two 
gaskets a nd the union bo l t .  Torque the union bolts . 

Torque :  280 kg-em (20 f t - Ib .  27 Nom) 

.., 

3. B L E E D  F U E L  FEED P U M P  (See step 2 on page FU-2)  
., 

4. START E N G I N E  A N O  CH ECI( FOR F U E L  LEAKS 



FUEL SYSTEM - Automalic T imer 

2H 

1 2H-T 

�cm (� : Specified torque 

AUTOMATIC T I M E R  

R E M O V A L  O F  AUTOMATIC TI M E R  

Automatic Timer 

r 1 :.
� " 

I§J 
Set Key 

F U - 2 1  



F U - 2 2  F U E L  S Y S T E M  - A u t o m a t i c  T i m e r  

1 .  REMOVE DRIVE B E LT 

2.  REMOVE FAN A N D  WATER P U M P  PULLEY 
(See page CO-6)  

3.  REMOVE CRAN K S H A FT PU LLEY A N D  TIMING GEAR 
COV E R  
(See s t a p s  7 to  9 o n  p a g e s  E M - 7 9  to 80) 

4_ REMOVE AUTOMATIC T IMER 

(al P lace  the  malchmark.s on each gear to  ensure  correct 
assembly. 

(b) Remove the round nut and washer ( 1 2 H-T) .  

(e )  Us ing SST, remove the l imer  

S S T  0926 0-470 1 0  109 2 6 7 - 7 60201 



2 H  

1 2H-T 

Timer Hub 

I 

FUEL SYSTEM - Automatic Timer FU-23 

COMPON ENTS 

Timer We ghl  

Orive Gear  

� Tlmer 
� 

Spnng ( Inner! 
�Sp(ing Seat 

Drive Gear 
(with Frange) 



FU-24 FUEL SYSTEM - Automatic T imer 
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DISASSEM BLY OF A U T O M ATIC T I M E R  
(See page F U -23)  

1 .  CHECK THRUSH CLEARANCE OF DRIVE GEAR 

Using a fee ler  gauge, me asure the thrust  c learance.  ""'I 
Standard thrust clearance:  0.0 1 0  - 0.200 mm 

10.0004 - 0.0079 in.! 
Maximum thrust clearance: 0.30 mm (0.01 1 8  in.)  

I f  t he clearance i s  greater than maximum, replace the 
thrust  washer.  

Thrust washer th ick ness:  
2 H  0.1  mm (0.004 in. )  

0.2 mm (0.008 in . l  
1 2 H-T 0 . 1  mm (0.004 in . )  

0 .36 m m  fO.0 1 4  in . l  
0 . 5  mm /0 .020 in . )  

2. DISAS S E M BLE A U TO M ATIC T I M E R  

f a l  Using snap r ing p l iers. remove the  snap  ring p la le  
washer  ancl thrust  washer. 

Ibl Cover the t imer wi th a shop towel 10 prevent t h e  
spring s e a t s  12H), springs and adjust ing s h i m s  from 
f lying Out .  

Ie )  Pu l l  up the d rive gear, and remove the spr ing sea ls. 
(2H).  spr ings and adjust ing sh ims .  

(d) Remove the t imer we ights  from the  l imer  hub. 

., 



F U e l  SY STEM - Automat ic T imer FU-26 

I N SPECTION OF AUTOMATIC T I M E R  

I N S PECT T I M E R  SPRINGS 

Using cal ipers. measure t h e  f ree length of t h e  spr ing .  

Free length :  
2H Inner 37.8 mm (1 .488 in.)  

Outer 4 1 . 2 mm ( 1 .622 inJ 
1 2 H-T 6 8 . 8  mm (2 . 3 1 6 in.)  

I f  the free length is not as  specif ied. replace the spr ing.  

A S S E M B L Y  O F  AUTOMATIC T I M E R  
(See page F U -23J  
1 .  ASS E M B L E  AUTOMATIC TIMER 

( a )  Mount the l i m e r  h u b  i n  a soh jaw vise.  

(bl Instal l  t h e  timer weights to the t imer hub. 

(c) Assemble the l imer hub and d rive gear as shown. 

Idl 1 2 H I  
Insta l l  the s p r i n g  s e a t s .  t i mer s p ri n g s  and adjust ing 
shims.  

Ie)  1 1 2 H - T I  
I n s l a l l  the timer springs and adjusting s h i m s  



F U · 2 6  F U E L  S Y S T E M  - Automat ic T imer 

( t l  T u rn and push the  drive gear onto the t imer hub.  

(g ) Using a screwdriver. snugly seat the spr ing sealS  
(2Hl ,  spr ings and adjust ing sh ims.  

(h i  Sl ide  the thrust  washer and plale washer onto the 
sha f t  o f  the t imer hub .  

( i) Us ing snap r ing pl iers .  I ns ta l l  the  snap ring .  

2.  C H E C K  T H R UST C L E A R A N C E  OF D R I V E  G E A R  
( S e e  page F U - 241 

Standard thrust c learance : 0 . 0 1 0 - 0 . 200 mm 
1 0 . 0 0 0 4  - 0.00 79 in. )  

M a x i m u m  thrust c learance:  0 . 30 mm fO. 0 1  18 inJ 

.., 



F U E L  SYSTEM - Au tomatic Timer 

A D J U STMENT O F  A U TO M AT I C  T I M E R  

1 .  PREPARATION 

FU -27 

(a) Remove the  in jecl ion pump wi thout  disconnect ing 
the feed pump. (See page F U - 2 9 J  

(b J  Insta l l  the  automat ic t imer to the in ject ion pump. 

(e) Mount I h e  inject ion pump on t h e  pump tester. 

(d ) F i l l  the camshaft chamer of  t h e  inject ion pump with 
engine oil .  

(e) Insta l l  the t imer breaker box 10 Ihe  piston bore of  the 
feed pump.  

2.  ADJUST ADVANCE ANGLE 
(a ) Us ing a t iming lig h t .  measure t h e  advance angle .  

I lem Pump rpm Advance angle 
640 0.5� or less 

800 0.2 - 1 .20 
2H 1 . 1 00 1 .5 - 2 . 5 0 

1 ,400 2 .7  - 3 .7 0 

1 .680 4 .0 - 5 .00 

1 2H-T 1 ,4 5 0  0 .50  o r  less 
1 . 700 5 . 5  - 6 . 5 0  

(b ) D isassemble the a u t o m a t i c  t imer. and adjust ing b y  
chang ing  the adjust ing sh im .  

Adjusting shim t h i c k n e s s :  
2H 0 . '  mm (0.004 in . )  

0.2 mm (0.008 in . J  
0.3  mm (0.0 1 2  i n . J  
0.6 mm (0 .020 i n . )  
1 .0 mm (0 .039 in . !  

1 2H-T 0.6 rnm (0 .020 in . )  
0.6 mm (0.024 in . J  
0.7  mm (0.028 i n.J 
0.8 mm (0 .031 in.) 
0.9 mm (0.035 in . )  
1 .0 mm (0.039 in . )  

NOTE:  The ad vance angle wi l l  advance  wi th  a red uct ion 
i n  s h i m  th ickness and  retard w i t h  an inc rease. 



F U - 2 8  F U E L  SYSTEM - Automat1c Timer 

I N STALLATION O F  AUTOMATIC T I M E R  
(See page F U -2 1 )  

1 .  INSTALL AUTOMATIC T I M E R  

(a )  A l i g n  t h e  a u t o m a t i c  l i mer s e t  k e y  w i t h  the k e y  groove 
of t h e  automat ic l imer 

(bl A l i g n t h e  matchmacks o f  eac h gear ,  and mesh the 
gears 

(c) Apply a l ight coat 01 engine oi l  on the threads and 
under the ro und nul .  

(d) Instal l  the washer { 1 2H-Tl and round nut . Torque the 
round nut .  

Torq u e :  7 5 0  kg -em (64 It · lb,  7 4  N ' m) 

2. INSTALL T I M I N G  G E A R  COVER A N D  CRANKSHAFT 
P U L L E Y  
( S e e  s t e p s  1 2  t o  1 4  o n  p a g e s  E M - 9 1  and  9 2 )  

3 .  INSTA L L  W A T E R  P U M P  P U L L E Y  A N D  F A N  
( S e e  p a g e  COo , 0 )  

4 .  I N S T A L L  A N D  ADJUST DRIVE B E L T  
( S e e  page CH -6 1  

5 .  START E N G I N E  A N D  CHECK FOR LEAKS 

6 .  CHECK ENGINE O i l  lEVEL (See page L U -31 



EM - Inject ion Pump F U E L  SYST ---------�N .J ECl ION PUM P I N JECT 
ECTI O N  PU M P  

2 H 

1 2H-T 

OVAL O F  I N J  R E M  

Injection P u m p  (A/T) 

Injection 
Pump 
Re,ainer 

F U - 2 9  

• Gask.et 



FU-30 fUEL S Y S T E M  - I nject ion P u m p  

\ .  REMOVE ' N J ECTION P IPES 
(See step 1 on page F U - 3) 2H 
(See steps 1 ,  2 a n d  4 o n  pages f U - 9  and 1 0) , 2H ·T 

2.  REMOVE F U E L  FEED P U M P  
(See steps 1 a n d  2 o n  page F U - 1 6) 

3 .  REMOVE AUTOMATIC T I M E R  
( S e e  s t e p s  1 t o  4 on p a g e  F U -221  

4. 12H M IT (wi E D I C  S Y S T E M ) ]  
REMOVE C O N N ECTING ROD OF E D I C  MOTOR 

5. [2H MIT Iw/o EDIC SYSTEM)]  
REMOVE CONNECTING W I R E  O F  O V E R I N J ECTION 
MAGNET 

6 .  [2H MIT] 
R E M OVE VAC U U M  HOSES 
Remove the two vacuum hoses c o n n e c t i n g  the venturi  \0 
t h e  governor o f  t h e  i nject ion pump. 

7 .  [2H]  
REMOVE O I L  P IPES 

8 .  D ISCONN ECT FUEL P IPE  1 2 H )  O R  HOSE 1 1 2 H -T) 
Remove the union bol t  and two gaskets. 



2H 

PL1 101 

F U E L  S YSTEM - Injec t ion Pump FU-31  

9. REMOVE I N J ECTION P U M P  

( a l  Remove the bol t  h O l d i n g  the i njecl ion pump slay 1 0  
Ihe s lay . 

(b) Remove the bol l  ho ld ing the in jec t ion  pump retainer 
to the l iming gear case 

1 0 . REMOVE I N JECTION PUMP RETA I N E R  

(a) Before removing t h e  injection pump. c h e c k  i f  t h e  
m a l c h m a r k s  a r e  a l i g n e d .  I f  no I .  p l a c e  n e w  
matchmarks for  rei nsta l la t ion .  

(b) Remove t h e  four nuts ,  p late washer and reta iner 

(e) Remove Ihe O -r ing .  

1 1 .  REM OVE PARTS 

1,1 12HI  
Remove the  two bolts and injec t ion pump stay . 

(b) Remove lhe boll and o i l  pipe stay. 
lei i 1 2H·TI  

Remove t h e  un ion  bo l l  (wi t h  re l ie f  va lve l  and ret urn 
pipe. 



FU·32 
______________________ �F�UEELL SYSTEM . 

____ ��-�ln'II'e"c 'l ;ion P um p 

C O M PO N ENTS 

I d l e  Spring Capsule 

r - - - - - - - - - _ .. 

Connect ing BoH 

Governor 
Diaphragm 

• Gasket 

Governor Cover 

Adjust ing Lever 

• G a s k e t  

G o ", ernQ( H o u s i n g  



Governor 1 2 H  AfT 

Float ing Lever 
Assembly 

and 1 2 H·T) 

F U E L  SVSTE 
. 

M - I njec t ion  P u m p  

COMPO N E NTS (C ont 'd)  

, : . � l _ .. , ��T h r u s l washer 

C ont rO l  L eve r�>Jt= '
� F loa ting Arm 

Return SPriflg -----1: 
\-

!II t " 
R"",, Sp" '9 

'I (j o .' � 
Floa ting Lever 

I 

Sl iding Weight S h a f t  

! I 

SI'd" 

� ' 
I 

___ �I @J � 6) 
S"Poo" " g Lev" 

6' gJ;' /-----------

• Non-reusable part 

F U · 3 3  

S u p porting 
lever 
S h . d t  



F U - 34 

Governor (2H AfT) 

F U E L  S Y STEM - Injection Pump 

COMPONENTS (Cont'd)  

Cover Plate 

. O-Ring 

o 
Adj,"'09 N" � e ",  

5p" 09 
G ·de ---------"'" 

51-,d-'-9 Plate -00 (��liding Plate 

SP,'09 " � . .  
� 

§) 

§ � �«:9 S h ' f l  

O,'e, Idle 5p" 09 � 
5p,'o g 

;: � 5 p ,'og 

Full- load 
Stopper 
Ho using 
. O -Rmg 

h ----0 

---J e ________ B"h'09 

O",e' Adi''' '09 W., e, j§ 
No. 2 Ad'Plo' 5mw � � 

N o. I AdaplO' 

looe, Idle 5P"09
W" h " ------®' 

U "" it T 
5��� WaSI1(�r 

looe' Ad" ",09 
. 

--"'I 

� _______________ 

Speed C o o 1Ool 5 p " og � 
�F'" SlOp 

looe' 5p" 09 Seal � 
Cooo",'og P'o -------<9 

C a m  

Moe h,, ',, ' 5p,,09 ftfj �JO'O"Og Boll 

:::::��'_<"'-;:;O;:::, �Ci"t:::, � 

No t  � " 0 
s i oppe, -�/ 

G"de 
® Boack" / 

B" , h o o 9  

@l :'YWe'9ht 
• Lock Plale  

• Non-reusable part 

Governor 
Housing 



F U E L  SYSTEM - In ject ion Pump F U -35 

COM PO N E NTS (Cont 'd)  

G overnor ' 1  2H -T) 

� 
� "'� co�" PI,te ----------------=;-� � . O - Fl i n g  . Gasket 

tit .  �.. � Ful l - load . • G a S k . t  

_ , ' 0 ,i. _ _ S l a pp" S"ow 
$" Q , � . �S t opper Housln BOOs t C o m� IP�':" '�a�' o�I==========�::k�.:::! o . J " Yf).' �. GaSkel 

. O - R i n g  

--------------------"- .�.�F'I �=OS:���il�g PI", • O-Ring 

:g Spl ing Adjusting N u l  ----"'0' 0 Collar  S pring Guide 
'i? �t;> Sliding Plat, Outer Idle Sp(ing ---�
@
""" 

I ,,' ----S pring 
Outer AdJusling Wa s h e r  ------0 Spring -1,1>----Bushing Innel Id l' S p nn g � 

N o  2 Adaptol S o lOW �----NO. 1 Adaptor 
Inn" Ad)" ",ng Washe' :; 

.y � SCIew Speed C a n llol Sp""9 __ 
Inoel Spliog Se" 

'<I" ,"" " �),'het Rauod Nul � Mee h, n ",' S plOOg � ---- F u JI S top C a m 1 2;1���' �� '<I��:'�:'��:t :'Z----- caa ae'tiog Pia tD@, .. : Wash" <&, A/T 

� -"-q>-q-@.-�. /'1i@ < '\� r� �:�,�P" 41/ I e I FI,we' g h l  O, m p" / / / • 
Round N ut I ! (M/T l  I ... / G u ide Bushing C a mshaft  Bushlllg 

(MIT) ( ' � H"' "' :'�Jl"1 ", 
d 

· '
.

l:oo� . .  

I 
Thrust  Washer 

• Non-reusable part 



FU-36 F U E L  SYSTEM - Injeclion P u m p  

CO M PO N E N TS ICont 'd )  

P u m p  Body 
12H-T 

Del ivery V a l v e  Holder 
• O . R i n g  ______ � 
Stopper IiJ 
Delivery Valve Spring-Y 
• Gaskel ------... 

Guide Screw 

ContrOl R a c k  

• G a s k e t -------,-< 

P u m p  H o u s ing 

1 2H-T 

T h r u s t  Washer 

�L. I Rear Bearing 
Outer Race 

liR :cm Ht -Ib. N o mJ.] : S pecif ied torque 
• Non -reusable part  

Camshaft  

LO�Ck_ .p ;a:eI=" 'r27_. _37_' _1 _
_ _ _ 

Delivery Valve 
Holder 

V-------
���i

i
��ry Valve 

9_----- + Gasket 
---,---Delivery Valve 

r-------- P u m p  Cy linder 

@-----,--_ C O O l rol P in ion 

>----- U pper Spring Seal 

I§j------ Plunger Spr ing 

r--- PIUnger  

€) Spring Seal 
�"""------ AdJ u s t ing S h i m  
fl----- TaPPOl 
o Plale Plug 

___ "--- + Gasket  

P u m p  Cover 

i. 

"J) � . Gasket  

Outer Aace ' "'",, w.:��� tL�" ,-� 
Plate Was her 

.., 



==== _______________ FF U E l SVSTEM 
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!
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I 
__ 
N 

____________ - FF UU -- 3 7 

� � , o ;,,,, .m " , , 0< 
G 

" ,en o N '"Me 

1 .  M O U N T  PU M P  

0924 1 - 76022 a n  
Y TO SST ISTA N D) 

SST 

ASSEM B l  

___ _ . . 

IS •• page F U - 3 2) 

o v ernor [2H MIT] 

r��r 
1 1 )  121 131 

d 09245-780 1 0 

2. REMOVE GOVERN 

M A I N  S P R I N G  

O R  D I A P H RAGM 

Remove the  fol low. 

H O U S I N G  A N D  

3. 

4. 

5 .  

I I I F o u r  screl:� 
pans : 

121 Iw/o EDICI 
(3) Wi,e  bracket 

:;: ��;u
e:
!
��� ��i:;:t 

hous ing 

Governor main spr ing 

REMOVE GOVERN 

Remove the fa l l  . 
OR D I A P H R A G M  

( 1 )  N u l  

o W i n g  par ts :  

12) S (3) pnng washer 

(4 ) 
Conn ecting bracket 

Governor d iaphragm 

Iwl HAC]  

REMOVE H I G H  

e the t h r e e  bo l ls and H A C .  

PENSATOR (HAC) 

Remov 

ALTITUDE COM 

REMOVE G 

S P R I N G  

O V E R N O R  COV E R  A ND S P E E D  

R e m o v e  the  fo l io . 

CONTROL 

( 0  S i x  bOI:mQ part s :  

(2) G (3 )  overnor cover 

Speed control spr ing 

{4 )  S pr ing seal  

( 5 1  Gasket  



FU-38 FUEL S Y S T E M  - Inject ion P u m p  

, i  " , " , ' _ [ .,.,, : ],< n--.,,"""-...... i:1i "./-.\..;' r -�� -�k)o�<5l5 
t, \. _ I)  

SS T 
, -

flJl \ �8 

n 1�--{21 � c$---( l l 

�--(4) 
, 

71 

� ___ 161 
n <3--- --(3) � --\51 

f\J'U� 

6 .  R E M O V E  CONTROL RACK LEVERS 
R e m o v e  boll .  s h i f t ing p i n .  l o w e r  conlro l lever, u p p e r  c a n ·  
\rol  lever tl n d  p lale washer. 

7. R E M O V E  S L I D E R  A N D  STEEL B A LLS 

8 ,  

9,  

R e m o v e  the f o l l o w i n g  p a r i s :  

( 1 )  P l a t e  washe r 

1 2 1  S l i d e r  

( 3 )  S i ,;  steel  b a l l s  

REMOVE STEEL BALL G U I D E  

{ a l  Using S S T ,  remove t h e  round n u l  a n d  spr ing washer .  

SST 0 9 260-4 7 0 1 0  109260- 7 80 1 01 

CAUTIO N :  Be carefu l  not  to damage the camshaft .  
Tape t h e  screwdriver  l ip .  

(b) U s i n g  S ST, r e m o v e  the b a l l  g u ide. 

SST 0 9 260-4 7 0 1 0 109 2 6 7 - 7 6 0 1 1 1  

R E M O V E  A D J U ST I N G  A N D  STOP L E V E R S  

Remove t h e  fo l lowing p a r t s :  

( 1 )  B o l t  

(2) A d j u s t i n g  l e v e r  

(3)  Sel k e y  

(4) W a s h e r  

(5) S l O P  l e v e r  

(6)  R e l u r n  s p r i n g  

( 7 )  O - ri n g  
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D isassembly of Governor [2H AfT a n d  1 2H -TJ 

(See page F U - 33 and 34) 2H AIT 
(See pag e FU·33 and 35) 1 2 H -T 

1 .  MOUNT PUMP ASSEMBLY TO SST (STANO)  
SST 0924 1 - 7 6022 and 0 9 2 4 5 - 7 80 1 0  

2 .  [wi P S  O R  AICI 
REMOVE I D L E - U P  ACTUATOR 

3. [2H A/TI 
REMOVE FU LL-LO A D  STO P P E R  H O U S I N G  
ASSEM BLY 
Remove the four bo l ls .  the  stopper hou s ing assembly and 
D-ring. 

4. 1 1 2H-T] 
REMOVE f U LL-LOAD STOPPER H O U S I N G  
A S S E M B L Y  A N O  B O O S T  COMPENSATOR 
Remove t h e  four bolts.  the  stopper housing assembly and 
G - ri ng t o g e t h e r  w i t h  the boost compensator. 

6. 1 1 2H-TI 
S E PARATE F U LL-LOAD STO PPER HOUSING 
ASSEMBLY A N D  BOOST COMPE NSATOR 
(a) Remove the tw o bolts, cover plate and G - r ing. 
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{b l  Remove the  four  bo l l s ,  and separate t h e  stopper 
housing and boost compensator. Remove the O - ring 

6 .  CHECK T H R U S T  CLEARANCE O F  F U L L  STOP CAM 

Using a feeler gauge. measure the th rus t  clearance bet
ween the lull slop cam and NO. 2 adapter screw. 

Thrust clearance:  0.03 - 0.08 m m  
(0_00 ' 2  - 0_0032 ;n . 1  

I f  t he  clearance is not  wi th in  speci f icat ion .  replace the 
thrust washer .  

Thrust washer thickness: 0 .05  m m  (0.0020 in . )  
0 . 1 0  m m  (0 .0039 in . )  
0.20 m m  (0.0079 in. )  

7 .  D ISASSEMBLE F U LL-LOAD STOPPER H O U S I N G  
A S S E M B L Y  

(2H Am 

Disassemble t h e  fol lowing pariS :  

( 1 )  Two bolts 

(2) Cover  plate 

(3) D-nng 

(4) Cap n u l  and gasket  

(5)  Lock nul  and gasket  

(6) Stopper screw 

(7)  Screw p lug 

(8 )  Sl id ing  plate shaf t  

(9 1  Ful l - load s to pper hous ing and spnng 
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8.  

( 1 0) E-r ing,  thrust washer and connect ing p in  

( 1 1 )  Two lOCk nuts ,  No. 2 adaptor screw and spring 

( 1 2)  Fu l l  stop cam 

( 1 3)  Lock nul  

( 1 4)  No. 1 adaptor  screw , bush ing  and spr ing 

( 1 5 )  Sl id i ng pla te  

[ 1 2 H-T]  

Disassemble t h e  fo l lowing parts :  

( 1 )  Cap n u t  and gasket 

(2) Lock n u t  and gasket  

(3 )  S topper screw 
(4) Screw plug 

(S) S l id i ng plate shaf t  
/6} Fu l l - load stopper hous ing  and spr ing 

(7) E -ring, thrust washer  and connect ing pin  

(S)  Two lock nuts ,  col lar ,  No. 2 adaptor screw a nd 
spring 

(9) Ful l  s top cam 

( 1 0) Lock n ut  

1 1 1 1  No. 1 adaptor  screw. spr ing and bush ing 

( 1 2) S l id ing plate 

REMOVE GOVERNOR COVER ASSEMBLY 

(a )  Remove the two nu ts, cover plale  and O -r ing.  

(b) Remove the  two screw plugs.  
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�c) Using a smal l  screwdriver. push o u t  the s u pport ing 
lever shaft .  

Idl [ 1 2 H - T )  
Remove the  t w o  ret u r n  springs. 

le i  [ 1 2 H-T[ 
Remove the t h ree boils. pump stay and spring arm. 

(I) Remove the s ix  bo l ts  

(9) Turn the SlOp lever. and d isconnect  t h e  s l id ing  b lock 
of t h e  steer ing lever from the f loat ing  lever ho le .  
Remove the governor  cover  assembly  and gasket  

CAUTION : Be carefu l  not  drop the support ing levers 
a n d  s l ider .  
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9 .  CHECK THRUST CLEARANCE O F  STEERING LEVER 
U s i n g  a fee ler  gauge,  measure the thrust  clearance bet 
ween  the steering lever  and governor cover. 

Thrust c learance:  0,06 - 0,20 mm 
(0 ,0020 - 0.0079 in. )  

I f  the  c learance i s  not  wi th in  speCif Icat ion.  replace the 
thrust  washer 

Thrust washer thjckness:  0.60 mm (0.0 1 9 7  in , )  
0 .66  mm (0.02 1 7  in . J  
0.60 m m  (0.0236 in , J  
0 .65 mm (0.0266 in . )  
0.70 mm (0.02 76 inJ 
0 . 7 6  mm (0.0295 in,)  
0.80 mm (0.0 3 1 5 in . )  

1 0 . CHECK THRUST CLEARANCE O F  CAM PLATE 
Using a feeler gauge,  measure the thrust  c learance bet
ween the cam p late and governor cover. 

Thrust clearance : 0.08 - 0, 1 2  mm 
10.00 3 1  - 0.0047 in. 1  

I f  t he  c learance is  not  within specif icat ion,  replace the 
thrust  washer 

Thrust washer thickness:  0.2 m m  (0.008 in.l  
0.3 mm (0,0 1 2  in . )  
0,4 mm (0,0 1 6 in.l  
0 , 5  mm (0 ,020 in , )  

1 1 .  D ISAS S E M B L E  GOVERNO R COVER ASSEMBLY 
R e m o v e  \ 1 1 e  fol lowing parts :  

I I I 1 2 H  AITI 

Two return springs 

(2) Two boi lS 

(3)  No,  2 adjust ing lever 

141 Bol l  

(51 No,  1 ad jus  l ing lever  

(6 ) Sel  key 
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Float ing 
Lever 
Assembly 
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(71 Bolt  

(8) S tee r ing lever  shah 

(9) S tee r i ng level and  t h r u s t  washers 

( 1 0! Return spri ng 

( 1 l )  E- ring 

( 1 2 )  Thrus t  ' ...... asher 

( 1 3 )  C a m  p la le 
( 1 4) P late washer 

1 2 _ REMOVE SU PPORTING LEVERS AND S L I D E R  

1 3_ R E M O V E  F L O A T I N G  L E V E R  ASSE M BLY 

Remove the E- rmg and t he f l o a t i n g  lever assembly .  

14 .  C H E C K  T H R UST CLEARANCE O F  FLOATING ARM 

Us ing a leer gauge,  measu re  t he t hrust c l ea rance between 
the f l o a t i n g  arm a n d  f l o a t i n g  lever.  

Thrus t clearance : 0.05 - 0 . ' 2  mm 
iO .0020 - 0.0047 i n . !  

I f  t h e  clearance is  n o t  wi th in  spec i f icat ion.  replace the  
th rus t  washer .  
Thrust  washer thickness:  0.05 mm 10 .0020 in . )  

0.10 mm 10 .0039 in . )  
0.20 m m  (0 .0079 i n . )  
0 .40 mm (0 .0 1 5 7  in . )  
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1 5 . D ISASSEMBLE FLOATING lEVER A S S E M B L Y  
R e m o v e  the fo l lowing parts :  

( 1 )  E-r ing 

(2 ) Return spring 

131 ContrOl  lever 

141 Relurn spring 

15 1  E-ring 

16) Thrust  washer 

(7 ) F loat ing arm 

F U ·45 

1 6. REMOVE SHACKLE AND STOPPER A R M  ASSEMBLY 
Remove the fo l low ing  parts :  

( 1 1  Return spri n g  

12) B o l l  

13 )  S p r i n g  washer 

(4) Arm nut  

(5) Shack le and stopper arm assembly 

1 7 . SEPARATE SHACKLE AND STO PPER ARM 
Remove the E-r ing, and separate the shack le and stopper 

1 B.  C H E C K  THRUST CLEARANCE OF JOINTING BOLT 
(See page FU · B l l  
Thrust c learance :  1 .5 - 2 . 0  m m  

10.059 - 0.079 i n . )  

19 .  C H EC K  F ITTING D I M E N S I O N S  O F  S L I D I N G  WEIGHT 
S H A FT 
Whi le  pu l l ing on the s l id ing weight  shaf t ,  measure the f i t 
l ing d i mens ions with  cal ipers as  shown. 

F itting d imensions :  49.7 - 50.1  mm 
( 1 .957 - 1 .9 7 2  in.l 

I f  the dimensions are nOI wi th in  spec i f ication, replace the 
S l id ing weig h t  shaf t .  

S l iding weight  shaft  leng t h :  30 .7  mm 1 1 .209 i n . )  
30.9 m m  1 1 . 2 1 7 in . l  
3 1 . 1  m m  ( 1 .224 i n . l  
31 .3  m m  1 1 .232 i n . )  
3 1 . 5  m m  ( 1 .240 in . l  
3 1 .7 m m  ( 1 .248 in . )  
3 1 .9 m m  1 1 . 2 6 6  in . !  
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20. REMOVE SLIDING WEIGHT SHAFT 

(a) Unslake the lock washer. 

(bl Remove the fol lowing p a r t s :  

( 1 )  L o c k  nut  

(2) Lock  washer 

(3 ) Lock nut  

(4 )  Joint ing bo l l  w i t h  thrust washer  

( 5 )  Sl id ing weight  shaft  

21 .  R E M O V E  GUIDE B U S H ING 
Remove the two b o l t s  and guide bUSh ing 

22.  REMOVE FL Y W E IG H T A S S E M B L Y  

(a l U s i n g  S S T ,  remove the r o u n d  n u t. 

SST 0 9 2 60·470 1 0  109260· 7 8 0 1  01 

Ibl 1 2 H  An and 1 2 H -T A/TI  
Remove the  spring washer 

lei 1 1  2H MITI  
Remove t h e  thrust  washer and t h e  f lyweight  assem
b ly .  

Id l 12HI  
Using SST, remove the f lyweig h t  assembly .  

SST 09260 · 4 7 0 1 0  10926 7 - 7 60 1 1 1  

2 3 .  1 1 2 H · T  MIT] 
C H E C K  THRUST C L EA RA NC E OF FLYWEIGHT 
(a l  I ns ta l l  the f lyweig h t  w i t h o u t  the dampers 

(bl Ins la l l  the thruSI  washer  and rOund n u l .  

Torq u e :  550 k g - e m  ( 4 0  I t - l b .  54 N ' m )  
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I c l  U s i n g  a d i a l  indicator ,  measure the  th rus t  clearance 
between t h e  f lyweig h t  and camshaf t  bushing .  

Thrust c learance:  0.02 - 0 . 1 0 mm 
10.0008 - 0.0039 in,} 

I f  the  clearance i s  not within speci f icat ion. replace t h e  
th rus t  washer .  

Thrust washer th ickness:  
1 .60 mm (0 .0630 in.)  
1 .6 5  mm 10.0650 in.)  
1 . 70 mm (0.0670 in . )  
1 .7 6  mm (0.0689 in, )  
1 .80 mm (0.0709 in . )  
1 .8 5  mm (0.0728 in . )  
1 . 90 mm (0 .0748 in . )  
1 .9 5  mm (0 .0768 in. )  
2.00 mm 10 .0787 in , )  
2 .10 mm 10.0827 in.!  
2 .20 mm (0.0866 in . )  
2 .30 mm (0 .0906 in . )  

Id )  Remove the flvweight  assembly. 

24. 1 1 2 H · T  MiTI 
REMOVE CAM SHAFT B U S H I N G 

Using SST, remove the camshaft  b u s h i ng 

SST 09260·580 1 0  109267· 760301 

2 5. DISASSE M B L E  FLYWEIGHT ASSEMBLY 

R e m o v e  t h e  fol lowing p a rt s '  

(1 1 Adjust ing n u t  

( 2 )  S p ring guide 

131 Outer idle spring 

141 Outer adjust i n g  washer 

151 Inner idle spr ing 

161 Inner adjust ing washer 

171 S peed contro l  spring 

181 I nner spring seat 

(9) Mechanical  spr ing  

( 1 0) Spr ing seat 

CAUTIO N :  Be careful not to get  these paris miJced 
up.  
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26. C H ECK THRUST CLEARANCE OF STOPPER A R M  

Us ing a dia l  indicator, m e a s u r e  t h e  t hrust  clea(ance b e t 
w e e n  t h e  stopper a r m  and governor housing.  

Thrust  clearance : 0.05 - 0.20 mm 
(0.0020 - 0.0079 in , )  

I f  the clearance i s  not  wi th in  spec i f icat ion ,  re place the 
thrust  washer.  

Thrust washer th ickness : 0.1 mm (0.004 in . l  
0 . 2  mm 10.008 in . )  
O .S  mm (0 .020 in . )  

2 7 .  REMOVE STOP LEVER A N D  STOPPER ARM 

Remove the fol lowing paris '  

( 1 )  Bol l  
(21 Stop lever 

(31 Return spring 

(4) Thrust washer (s) 

(5 )  a·ring 
(6) Stopper arm 

., 
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D isassembly of Pump Body 
(See page FU -32 and 361 2 H  MIT 
(See page F U - 33,  34 and 361 2 H  AIT 
(See page FU-33 .  35  and 36) 1 2H-T 

1 .  REMOVE P U M P  COVER 

Remove the two bolts .  pump cover  and gaskets. 

2_ I N STALL SST TO TAPPET SERVICE H O L ES 

FU -49 

Turn the  camshaft ,  and i nsert SST into each tappet ser
vice hole when the t a ppets  are a t  their h ightest  posi t ions.  

SST 0 9 2 60 - 4 7 0 1 0 109 2 74 - 4 6 0 1 1 )  

3 .  CHECK THRUST CLEARANCE O F  CAMSHAFT 

Using a d ia l  ind ica tor. measure the thrust  clearance whi le  
prying the  camShaf t  back and forth  wi th  a screwdriver. 

S t a n dard c learanc e :  0.03 - 0.06 mm 
(0.00 1 2  - 0.0020 in . )  

Maximum cleara n c e :  0 .1  mm 10 .004 i n . )  
CAUTIO N :  Be carefu l  not to damage the camshaft .  
Tape the screwdriver t ip .  

I f  the clearance is g reater than  max im um. Ie place the 
thrus t  washer .  

Thrust washer th ickness:  
2 H  (Front and  rear l  and 1 2H-T (Rear)  

0. 1 0  mm (0 .0039 in . )  
0 .1 2 mm (0.0047 in . )  
0 . 1 4  mm (0.0055 in . )  
0.1 6 mm (0.0063 in. 1  
0. 1 8  mm (0.007 1 in.)  
0.50 mm (0.0 1 97 in . !  

1 2H - T (Front) 
0 .1 0 mm (0.0039 in.1  
0 . 1 6  mm (0.0059 in. )  
0.30 mm (0.0 1 1 8  in . )  
0 .60 mm (0.0 1 9 7 in. 1  
1 .00 mm (0.0394 in . )  
1 . 50 mm (0.0 5 9 1  in . 1  
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4. REMOVE PLATE PLUGS 

Remove t he S I X  plate p lugs .  

5. REMOVE CAMSHAFT A N D  GOVERNOR HOUSING 

lal 1 1 2H-TJ  
Turn  the camshaf t ,  and posi t ion  t h e  k.ey g roove o f  i t  
as  shown. 

(b) Remove t h e  four  bo l ls  of the bearing cover. 

(e) Using SST.  remove t h e  bear ing cover. 

SST 0 9 2 6 0- 4 7 0 1 0 109 2 8 7 - 5 8 0 1 0) 

Id) 1 2 H I  
Remove the camshaf t .  
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lei 12H MIT I 
Remove the five bolts .  governor hous ing and gasket .  

I f )  1 2 H  AIT and 1 2H- T) 
Remove the seven bolts,  s topper bracket. g overnor 
housing and gaske t .  

1 9 1  1 1 2 H- T I  
Remove t h e  two screws a n d  gaskets o f  t h e  camshaft  
cenler  bearing. 

Ihl  1 1 2H-T I 
Remove t h e  camshaft together  with t h e  camshaft 
center bear ing.  
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6. C H E C K  S L I D I N G  RESISTA NCE O F  CONTROL R A C K  

Us i n g a s p r i n g  tens ion gauge,  m e a s u r e  the s l id ing resis
tance. The rack should move smooth ly. 

S l i ding res is tance:  1 20 9 (4.2 oz) or  less 

7 .  R E M O V E  TAPPETS, PLUNGERS AND P I N I O N S  

( a )  Us ing  SST IS ) ,  push t h e  tappet  to remove SST (Al. 

... 

SST 09260-4 7 0 1 0 109 2 7 2 - 7 6 0 1 1 .  0 9 2 7 4 - 4 6 0 1 1 1  ... 

(b) Using SST IB). ho ld  the tappet in  the camshaft 
chamber and lake out the l a p pet through the 
camshaft bearing ho le  wi th SST Ie) .  

SST 092 60-4 70 1 0  109 2 7 2 - 7 60 1 1 .  09273- 7 6 0 1 1 1  

Ie) Remove lhe adjust ing shim(sl . 

(dl Using SST.  hold the lower spr ing seat and take it oul  
together wi th the  p l unger 

SST 0 9 2 60-470 1 0 109 2 7 5 - 4 6 0 1 01 

(eJ Remove the spr ing,  upper spring seal and p in ion 
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NOT E ,  
• D o  n o t  touch the  sl iding surfaces o f  t h e  plunger with 

your hand . 

• Arrange a l l  palts in correct order. 

8. REMOVE CONTROL RACK 

Remove the gUide screw and pul l  out t h e  control rack .  

9 .  REMOVE DELIVERY VALVES A N D  P U M P  CYLIN DERS 

(a ) Remove the three lock plates.  

(bl Using SST, remove the del ivery valve hold er, C · ring 
( 1 2H-Tl .  stopper 1 1 2H-n.  spring and gasket 1 1 2H

Tl .  
SST 09260- 4 7 0 1 0  109 2 70- 760 1 01 
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Ie )  Us ing  SST, remove the  de l ivery va lve and gasket  
12HI .  

SST 09260-470 1 0  109 2 7 1 - 7 60 1 1 1  

NOTE:  Do not touch the s l id ing surfaces o f  t h e  del ivery 
valve with yOur hand .  

(d) Raise t h e  pump cy l inder w i t h  yOur foref inger. and  
remove i t .  

N O T E :  Arrange aU paris in  correct order .  
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INS PECT I ON INJECTION P U M P  

1 .  

2 .  

NOTE :  Do not  lauch the  s l i d i n g  s u rfaces o f  t h e  p u m p  
plunger and delivery valves. 

IN SPECT DELIVERY VALVES 
(a )  Pul l  up t h e  valve and close the hole al  the va lve seat  

bottom end wi th  your thumb.  
When the  va lve is re leased.  it should s ink  down 
quick ly and Slop a t the pos it ion where t h e  rel ief r ing 
closes t h e  valve seat hole.  

I f  defective, replace the valve a s  a sel  

(bl Close the hole a t  the valve seat bottom end with yOur 
t humb 
Insert the valve i n l O  the valve seat  and press down 
with your f inger .  When your finger i s  released, the 
valve should rise back: to i ts  orig ina l  posi t ion.  

Replace i l  defecl ive 

!c )  Remove your t h u m b  from the valve seat hole .  
The va lve should close com pletely by its own weig ht.  

Replace I f  defective.  

NOTE: Belore using a new valve set, wash off  the rust 
prevention com pound with l ight  oil or  gasol ine .  
Then Ie-wash wilh diesel fuel  and perform the a bove 
lests.  

I N S PECT PUMP PLUNGERS 
l a )  T i l t  the cyl inder s l ight ly  and pu l l  out  t h e  plunger. 

(b) When released, the  plunger should sink down 
smoothly into the  cylinder by i t s  own weig h t .  

( c )  R o t a t e  the plunger a n d  rep eat the t e s t  a t  various 
posi t ions.  

If  t h e  p lunger st icks a l  any pos i t ion,  re place i t  a s  a set .  
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l1em Delivery 
Plunger valve 
spring 

spring 

2 H  MIT 36.8 ( 1 .449)  49.4 1 1 . 9 4 5) 

2H AfT 36.8 ( 1 .449) 4 9.4 1 1 . 9 4 5) 

1 2H-T 1 9 8  (0.780) 49.4 " .945) 

"' Vacuum 

F U E L  SYSTEM - Iniec t ion P u m p  

3 .  

4.  

I N SPECT CONTROL RACK AND P I N I O N  

Check t h e  t o o t h  surfaces o f  t h e  control  r a c k  and p i nion f o r  
w e a r  or  damage.  

NOTE:  Before d isassembl ing t h e  pin ion.  check Ihell  t h e  
ma tchmark s  of the p in ion and sleeve are a l igned . 

I N S PECT SPRINGS 

Us ing ca l ipers,  measure th e f ree l e n g t h  o f  t h e  s p r i n g .  

F r e e  length (Appro .. . !  m m  lin.l 

Governor Mechanical Speed Inner Outer main governor control idling odling 
spring spring spnng spring spnng 

4. 3 . 5 1 1 . 7 1 3) ---- 38 0 1 1 .4 9 6 ) ---- ----
----- 1 0. 2  (OA02) 24,0 (0.9 4 5 )  25 . 7 1 1 .0 1 2 ) 23.8 (0 9 3 7 1  

------ 1 0. 2  (0.402) 24 ,0 {a.9 4 5 1  2 5 . 7  ( 1 .0 1 2 1 23.8 10.937 1  
I f  t h e  f ree length is  not as specif ied,  replace the spr ing.  

5.  INSPECT TAPPETS 

Measure t h e  combined looseness wi th  t h e  tappet ro l ler  i n  
the assembled s l a t e  

Maximum c o m b i n e d  loose n e s s :  0.3  mm (0.0 1 2 i n . l  
I f  t h e  combined loose ness i s  g r e a t e r  than  maximum,  rep
lace the tappet assembly 

6.  1 2 H  MIT Iwl HACI ]  
I N S PECT H I G H  ALTIT U D E  C O M P E N S ATOR IHACI 

(a) Apply 370 - 700 mmHg ( 1 4 . 5 7  - 2 7 . 5 6  in .  Hg, 
49 .3  - 93.3 kPa) of vacuum to the HAC. 

S troke ( a t  sea level) : 

3. 1 - 3.6 mm (0. 1 22 - 0 . 1 4 2  in. )  
at  1 .0 kg 12 .2 lb.  9 NI  

11 t h e  stroke is not  within specif ica t ion ,  rep lace t h e  H A C .  
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o 0.5 LO 1 . 5 2 .0 
Push Rod Shift Imm) ' U I � �S 

10 Seconds or Less 

7. 

fbi Measure the clearance between the push rod flange 
and HAC body. 

Clearance:  
0 . 1  - 0.3 mm (0.004 - 0.0 1 2  in.1  at sea level  

I f  the c learance is not wi th in  specifica t ion ,  adjust  wi th  the  
ad just ing  screw. 

NOTE: Since the posi t ion of Ihe push rod depends on 
alt i tude, the clearance mentioned above must  be 0 . 1  - 0.3 
mm (0.004 - 0.012 i n . )  plus the amount of push rod s h i f t  
as  s h o w n  in  the f igure. 

1 1 2H-TJ  
INSPECT BOOST COMPENSATOR 

la) Apply 1 . 3 6  kg/cm:! ( 1 9.3 psi, 1 3 3 kPal of pressure to 
the boost com pensator. 

fb) Measure the push rod stroke. 

Push rod strok e :  4.0 - 5_0 mm (0. 1 5 8 - 0. 1 9 7 in.)  

I f  the stroke is nol with in spec i f ication, replace the boost 
compensator. 

Ic) ApplV 1.36 kg/cm:2 1 1 9 , 3  psi ,  133 kPa) of pressure to  
the  boost  compensator. 

(d) Measure the l ime i t  takes for  the  pressure to  drop to 
1 .3 3  kg/cm? ( l 8 .S  psi .  1 3 0 kPa) 

Pressure drop:  10 seconds or more 

If t h e  pressure drops in  less l ime than specified, replace 
the  boost compensator. 
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Be'riO�('� n _ SS T  

Thrust  � � 
Washer �t 
Plate q Washer ; �� 

------! f U l 07� 

REPLAC E M E N T  OF B E A R I N G S  A N D  O I L  
SEALS 

1 .  REPLACE CAMSHAFT BEARINGS 
(Front  and Rear Bearings) 
(a) Using S ST.  remove the beari ng . 

SST 0 9 2 6 0- 4 70 1 0  109 2 8 7 - 5 8 0 1 01 

(b) Us ing SST and a press, p ress in a new bearing 
together  with the  plate washer and thrust  washer{s l .  

SST 0 9 2 60-4 70 1 0  109 2 8 5 - 760201  

{Outer Race of  Front  Bear ingl  
(a )  Us ing SST and a p ress, press  o u t  the outer race. 

SST 0 9 2 60-4 70 1 0  (09 2 8 6 - 7 60 1 1 1  2H 

0 9 2 8 6 - 7 80 1 0  1 2 H-T 

(bl Us ing SST and a press, press in a new outer race. 

SST 09608- 1 20 1 0  109608-000401 2H 

09260- 4 7 0 1 0 109289-000 1 01 1 2H-T 
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[Outer Race of Rear Bearing} 
(a) Using SST and a press, press oul  Ihe outer race. 

SST 09260-4 70 1 0  109 2 8 6 - 7 6 0 1 1 1  

(bl UsinG SST and a press. press i n  a new outer race. 

SST 09608- 1 20 1 0  109 608-000401 

2 .  [2H M!Tl 
REPLACE BEARING OF SPEED CONTROL SCREW 
Insla l l  new gaskets .  

3. REPLACE O I L  S E A L  OF LEVE R SHA FT 
Apply MP grease to a new oi l  seal lip. 
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ASS E M B LY OF I N J ECTION P U M P  

Asse m b ly of  P u m p  Body 
(See pages  F U-32 and 36) 2H MIT 
(See pages F U · 33,  34 and 36) 2 H  AIT 
(See pages F U . 33,  3 5  and 361 1 2 H·T 

1 .  MOUNT PUMP BODy TO SST ISTANOI 
SST 0924 1 -7 6 0 2 2  and 0 9 2 4 5 - 7 8 0 1 0 

2. I N STA L L  P U M P  C Y L I N D ERS A N D  D E L I V E R Y  VALVES 
fa) A l ign  the notch of  the pump cyl inder wi th  the knock 

p in  o f  the pump housing.  

(bl InSla l l  the pump cyl inder .  

(c) Insta l l  the d e l ivery valve.  

Id l 1 2 HI 
Using S S T  and a plast ic-faced hammer, l ight ly  tap in 
� new gasket .  

SST 09260-470 1 0  10 9 2 6 2 - 7 6 0 1 01 

lei 1 1 2H-T I 

Insta l l  a new gasket .  

If I 12HI 
I nS la l i  I h e  de l ivery valve sp r i ng  and  holder .  Do not 
lOtQue I h e  del ivery valve holder yet 
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Igl 1 1 2H-TI  

Insta l l  a new O-r ing to the del i very va lve ho lder  
I nsta l l  the  de l ivery va lve spr ing ,  s topper and valve. 

Do nat torque the del ivery valve holder yet 

3. INSTALL CONTROL RACK AND PINIONS 

(a )  Insta l l  the contro l  rack wi th  the guide screw. 

{bl Assemble so that the pinion wi th  the  s leeve swings 
evenly left  and rig h t  when the  rack is moved t o  the 
r ight and left .  

(c) When i nsta l l ing the pinion t o  each pump cyl inder, 
check the control  rack for smooth and e f fort less 
movement .  

4 .  I N STALL PLUNGERS AND TAPPETS 

tal Insta l l  the upper spring seal and p lunger spring .  

(bl Assemble the p l u n g e r  and lower spr ing seal .  

(e )  Using SST, i nsert the p lunger a n d  lower seal assem
bly w i t h  t h e  des ignat ion mark of  the p lunger  d riv ing 
face fac ing pump cover s ide.  

SST 09260-4 7 0 1 0  (092 7 5 - 4 6 0 1 01 

Designation mark (Example) : 6 .799 

NOTE : After insert ing the p lunger. turn the  lower spring 
seat a half  turn to posit ion the notch facing downward so  
the p lunger  wi l l  not  s l ip ou t .  

(d) Us ing  SST (AI, i nsert the  tappet  toge ther  with t h e  
adjust ing sh im through the camshaft beari ng h o l e  
and h o l d  the tappet to SST (81 ,  

S S T  0 9 2 6 0 - 4 7 0 1 0 (0 9 2 7 2 - 7 60 1 1 .  0 9 2 7 3 - 7 60 1 1 1  
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Con trol Sleeve 

• SST Ie) 

F U E L  SYSTEM - Inject ion Pump 

(e) Align the  d riv ing face 0 1  t he lappet wi th the groove 
of the pump hous ing .  

(f) A l ign  t h e  dr iv ing face of the p lunger  with the groove 
the cont ro l  sleeve. 

(9) Us ing SST (aL press in the tappet and insert  SST Ie )  
i n l O  the tappet service ho le .  

SST 0 9 2 6 0-4 7 0 1 0 109 2 7 2 - 7 6 0 1 1 .  0 9 2 74-460 1 1 1  

(hi When instal l ing each p lunger and tappet, check the 
control  rack for smooth and e f f o rtless movement. 

5 .  TORQUE DEL IVERY VALVE H O L D E R S  

lal T o r q u e  the  s ix  de l ivery valve ho ld ers. 

Torque : 37 5 k g - e m  (27 f t - I b ,  37 N - m )  

N O T E :  When o n e  de l ivery valve holder is l ightened,  
move the conlrol  rack to  the  rig h t  and left  and check the  
l ightness  o f  the  rack.  

Ibl I ns ta l l  the three lock plates. 

6 .  CHECK S L I D I N G  RESISTA N C E  O F  CONTROL RACK 
(See page F U -52) 

Sliding res istanc e :  1 20 9 (4 . 2  oz) or less 
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7 .  I N S TA L L  GOVERNOR HOUSING A N D  CAMSHAFT 

lal 1 1 2H- T )  
Insert t h e  camshaft  together  with t h e  center bearing 
as  shown. 

Ibl 1 1 2H-T)  
Insta l l  t he  center  bear ing wi th  new two gaskets and 
the two screws. 

lei 12H MIT I 
I nsta l l  a new gasket and the governor hous ing with 
the f ive screws. 

Torque:  
10 mm bolt  head 8 6  kg-em (74 in . - Ib .  8 .3  N ' m) 
1 2  mm bolt  head 1 90 kg-em ( 1 4  It- lb .  1 9  N - m) 

Idl 12H AfT and 1 2H- TI 
Insta l l  a new gaske t .  the governor hous ing and stop
per bracket wi th  the seven screws. 

Torque : 
10 mm bolt  head 86 kg-em 174 in . - Ib .  8 . 3  N - m} 
1 2  mm bolt head 1 90 kg-em ( 1 4 It- lb. 1 9  N'm) 
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8.  

Ie )  12H)  
Inser t  t h e  camsha f 1 .  

( f )  Using a plast ic- faced ham mer, t a p  in  t h e  bearing 
cover. 

(g) Insta l l  the four  bol ts  of t h e  bearing cover. 

Torq u e :  85 kg -em (74 i n . - I b .  8.3 N - m )  

I N S T A L L  P L A T E  P L U G S  

( a )  Apply l iquid s e a l e r  o n  the threads a n d  under the plate 
plug heads 

(b) Ins ta l l  the s ix  plate p lugs .  

Torq u e :  650 kg-em (47  It - lb .  64 N-m) 

9.  C H E C K  THRUST CLE ARANCE O F  C A M S H A F T  
( S e e  p a g e  FU -49) 

Standard c learanc e :  0 .03 - 0.05 mm 
10 .00 1 2  - 0.0020 in , )  

M a x i m u m  c learance : 0 . 1  mm (0.004 in . )  
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1 0. REMOVE S S T  FROM T A P P E T  SERVICE H O L E S  

Turn the c a m s h a f t .  and  remove SST. 

SST 09260-470 1 0 109 2 74-460 1 1 1  

1 1 .  I N STALL PUMP COVER 

FU-SS 

I ns ta l l  the gasket  and pump cover with the  two gaskets 
and bolts .  
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Adj ustment of  P 

1 

ump Bod 

. PRE-TEST C H E C K  A N D  Y 
(e) The specif ic a t i o n  

PREPARATION 

are as fo l lows 
S for lest n o z z les and 

Test nozzle'  2 H
· 

nozzle h o lde" 

1 2 H - T  
g� 4 SD 2 4 A  

Test
2

,:-:,ZZle holde, v a l v e  0
' 2  S O  1 2A 

1 1 5  _ 1 2 5 
k9/em.ng pressure"  

( 1 ,636 _ 
cm2 

• 

1 1 278 
1 , 778 psi ,  

1 2 H - T  1 70 _ 
- 1 2 , 2 5 8  kPal 

( 2 4 1 8
1 80 kg/cm2 

H;, 6 7 1  
-=- 2, 560 psi .  

(b)  C h e c k  the accurac 

7 , 6 5 1  kPal 

Allowable error: 
± 

4
Y
O 

of t h e  tachometer  

rpm at 2 . 000 rpm 

lei R emove the in ject ion pum p and conl ro l  rack cavers .  

Idl M o u n t  t he injection pum 

ie)  Rotate the 
P body on I h  

smooth ly  
pump by hand and 

• pump leste, 

. 
check that i t  t urns 

I I I  Inslal l  Ihe 'aek 
p osit i o n  w h ere t�Cea le so t hat i t s  zero . . 

te 90vemO' s id., 
,en° n I LO I .'aek is PU I I�

o;n l  >s a t I he 

he s c a l e  9 , a d u . d sel " 10  al lo 
ul ly lowa,d 

al tons . 
w easy reading of 
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(g)  Ins ta l l  an Injection pipe with the fo l lowing specifica-
l ions. 

Outer diameter: 6.0 mm (0.236 in. )  
I n ner d iameter :  2.0 mm (0.079 in. )  
Leng th:  600 m m  (23.62 in . )  
M i n i m u m  bending radius :  25 mm (0 .98 in . l  or more 

(h)  Connect the fuel inlet pipe. 

I i )  I nsta l l  the blind plug to the bleeder hole.  

I i >  Insta l l  the  COver to the  feed pump insta l lation sur
face. and  f i l l  the pump camshaft chamber with 
engine oiL 

Ikl 12Hl 
Fuel  feeding pressure 10 i niect ion pump should be 
0 .5  kg/em? 17. 1 psi,  49 kPal. 

III 1 1 2H-TJ  
Fuel  feeding pressure 10 injection pump should be 
2.0 kg/cm2 (28 psi, 1 96 kPa) .  

1m) Fuel temperature for pu mp test ing should be 40 -
4 5 ° C  1 1 04 - 1 1 3°F l .  

(n) B leed t h e  air  f rom the pump hous ing .  

N O T E :  Be carefu l  thai fuel does  not  en ter  t h e  pump 
hous ing  dur ing  bleeding. 

(0) Race the iniection pump t o  1 ,000 rpm for 5 minutes.  

C A U T I O N :  Check that there is no fuel leakage or 
abnormal noise.  
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30 Seconds 

2. 

N O T E  
• Measure the volume o f  each in ject ion cy l inder  w i th  a 

measuring cyl inder. 

• Tilt the measur ing cylinder for 3 0  seconds and pour out 
the fuel .  Then.  ra ise the cylinder upright and measure 
the  next one. 

• To obta in an  accurate read ing .  wait  unt i l  the bubbles in  
the graduated cyl inder d isappear before measur ing .  

CHECK SLIDING RES ISTANCE O F  CONTROL RACK 
Using a spring tens ion gauge.  measure t h e  s l id ing res is-
1ance.  

Sl id ing resistance g (ozl 

1 2 0 (4 . 2 1  or less 

50 ( 1 .8 )  or less 

3 .  A D J U ST I N J ECTION T I M I N G  
A. Adjust pre-stroke f o r  No . 1 Plunger 

(a) Set t h e  control  rack posit ion .  

Control  rack posit io n :  
2H 1 1 .0 mm (0.433 i n . !  or less 
1 2H-T 1 0.0 mm (0.394 in.l  o r  less 

(bl Loosen the overf low cock o f  the  pump tester bench 
nozzle holder.  

(c) Fuel  feeding pressure to the inject ion pump should be 
on the high s ide .  
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(dl Using SST, set the No 1 l a ppel to SOC position , and 
then set the d ia l  gauge on the N O . 1 l a ppet .  

SST 09260· 4 7 0 1 0  (09 2 8 3 · 4 6 0 1 01  

le I  Rolate the camshaf t  clockwise, and measure the l i f l  
o f  the  No. 1 p lunger  when it moves  f rom SDC to the 
injec t ion  starting posi t ion ( the point  where fue l  f low· 
ing from the overf low pipe stops) .  

Pre- stroke: 
2H 1 . 90 - 2.00 mm (0.0748 - 0.0787 in.  I 
1 2 H·T 3.55 - 3.65 mm (0. 1 398 - 0 . 1 437 in. )  

( f )  Using SST.  adjust  by changing the  adjust ing shim. 

SST 0 9 2 60·4 7 0 1 0  (09280·4601 0) 

Adjusting shim thickness: 
0. 1 0  mm 10.0039 In. l  
0.1 5 mm (0.0059 in . !  
0.20 mm (0.0079 in.)  
0.30 m m  (0.01 1 8  in.)  
0.40 m m (0.0 1 58 in . !  
0.50 mm (0.0 1 97 in . )  
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Adj u s t i n g  s h i m  thickness ( c ont ' d ) : 
0.60 mm ( 0 . 0 2 3 6  i n . )  
0 . 7 0  m m  (0.0276 in . )  
0.80 mm (0 .03 1 5  in . )  
0.90 m m  (0 .0354 in. l  
1 ,00 m m  10.0394 in.)  
1 . 1 0  m m  (0.0433 in . )  
1 .20 mm (0.0472 in.)  
1 . 30 m m  (0.0 5 1 9 i n . )  
1 .40 m m  ( 0 . 0 5 5 1  in . )  

NOTE:  
• The pre-s troke wil l  i ncrease w i t h  a decrease i n  sh im 

th ickness  and decrease  wi th  an increas e  . 

• When adjust ing t h e  pre-s t roke. t h e  match malks placed 
o n  the  pump and pump re la iner  during disassembly 
may nol al ign. Therefore, make a nole o j  the pre-st roke 
va lue for  ins ta l l a t ion  of  the pump retainer. 

B .  Adjust I nject ion I n t e r v a l  

(a )  Using the  NO. 1 cy l inder  in ject ion s tart ing l i m e  pos i 
' ion as  a base. measure t h e  i nject ion star l ing angles 
in  the order o f  in ject ion.  

Cyl inder No.  In ject ion  starting angle 
i---'--- f--- - _--'°'-___ -1 

59·30'  - 60·30' 

1 1 ga30 '  - 1 20"30' 
---- � ----t-------' 7�9�' 3�0�'�---' 8�0�· 3�0�' ----� 

2 39°30' - 240°30' 

299'30' - 300'30' 

(bl Adjust by using the same procedure as pre-stroke 
adjustment .  

NOTE:  The inject ion start ing ang le  will change about  30' 
with 0. 1 m m  (0 ,004 in . )  Change is shim thickness. 

C. Adjust  Tappet C learance 

(a) Using SST (Al .  i nsert the  0.2 mm (0.008 i n ) gauge of 
SST (8)  between Ihe spring lower seat  and adjust ing 
sh im.  and rOl a l e  the camshaft  s lowly.  

SST 09260-4 70 1 0  (09 280-4 60 ' 0, 0 9 2 8 8 - 4 6 0 1 1 )  

Tappet c l e a rance : 0.2 m m  (0 .008 in . )  o r  more 

C A U T I O N :  If there i s  i n terference between the 
plunger dr iving face and lower p ort io n o f  t h e  cyl inder .  
o r  i f  r e s i s t a n c e  is  felt w h i l e  r o t a t i n g  t h e  c a m s h a f t ,  i t  
i n d i c a t e s  that there is  less than 0.2 m m  (0 .008 i n . l  
c learance so, do not rotate it  any further .  

., 
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Control rack 
position 

mm {in.} 

1 6 .0 lO.630) - -
_ B.O 10.3 1 5 1 

1 0 .6 (0.4 1 7 ) 

1 0 .6 10.4 1 7) 

6 . 5  (0. 2 5 6 1  

1 6 .0 (0.630)  ----- -
8 . 0  (0.3 1 5 ) -- - ---.!.. O.6 10 .4 \ 7) 

��.4 1 7 ) 

6.5 (0. 2 5 6 )  

1 6.0 10.630) 

t 1 .3 (0 .445 )  
1 1 .3 (0,445)  � . - .  

7.S (0 .3 1 1 \  

(b) I f  the tappet  clearance is less than specif icat ion, 
recheck the pre-stroke. 

Pre-strok e :  
2H 1 .95 - 2 . 0 0  m m  10.0748 - 0 . 0 7 8 7  ; n . 1  
1 2 H-T 3 .55 - 3.65 mm (0 . 1 39B - 0 . 1 437 i n . )  

Ic) Recheck the  inject ion interval .  

Cylinder No Injection starting angle 

1 0 r--- �--+----------�--------� 
4 59"30'  - 60°30'  

2 3 9"30' - 240"30' 

2 9 9 " 3 0 '  - 300°30' 

4 .  ADJ U ST I N J ECTION V O L U M E  

lal Remove the  b l ind p l u g  f r o m  the bleeder hole. a n d  
i n S l a l l  an overf low valve.  

(bl Measure each injecl ion volu me: 

Measuring Pump rpm stroke 

1 00 200 

1 ,000 200 

1 . 1 00 200 

1 . 7 00 200 

3 2 5  500 

l Oa 200 

1 .000 200 

1 , 1 00 200 

1 , 700 200 

325 500 

1 0 0 200 

1 . 1 00 - � 
� 200 

390 500 

In ject ion volume of 
each cylinder 

cc Icu in.)  

1 2 .8 - 1 5 .0 (0. 7 8  - 0.9 2) 

4 . 1 - 5 .3 10.25 - 0.321  

8 . 2  - 9.2 10. 5 0  - 0. 5 61 

8.5 - 1 0. "  ( 0 . 5 2  - 0.62)  

2.0 - 5.0 (0. 1 2  - 0.3 1 )  

9 .8 - '1 2 .0  10.60 - 0 . 7 3 )  

4 . 1  - 5 3  10.2 5  - 0.321 

8 . 2  - 9.2 (0.50 - 0.56)  

8 .5 - 1 0. 1 (0. 5 2  - 0 .6 2 1  

2 . 0  - 5.0 10. 1 2 - 0.3 1 )  

1 4 .9 - 1 7 .1 (0.9 1 - 1 .04) 

B .8 - 9.8 (0 5 3  - 0.60) - . 
9 2  - 1 0.8 (0. 5 6  - 0.661 

2 .5 - 5.5 (0. 1 5  - 0.34)  

Variat ion 
l imil 
cc leu i�.l 

1 . 8 10 . 1 1 ) 

0 6  (0.04) 

0.6 (0.04) 

0.9 10 051 

1 . 5  10.OS) 

1 . 8 (0. 1 1 )  

0.6 (0.041 

0. 6 10.04) 

0.9 10.05) 

1 . 5 (O.Og) 

1 .8 (0. 1 1 )  

0 . 6 10.04) 

0 9  (0.051 

1 . 5 (0.09) 
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C o n t ro l  rack 
pos i t ion 

m m  On . )  
1 6 0 (0.630)  

, 1 .3 (O .445) 

1 1 .3 (0.4 4 5) 

7 . 9  (0.3 1 1 )  

1 6.0 (0.630)  

�? (0.42 1 1  
1 0 . 7  (0.4 2 1 ) 

8 . 9  (0 . 3 5 0 )  

1 5 0  (0 .5 30) 

1 0 .7 10.4 2 1 ) 

�'} 
8. 9 (0 3 5 0 )  

1 6.0 (0 .6 30) 

1 0.7 (0 .4 2 1 1  

1 0. 7  (0.4 2 1 1  

8.9 (0 3 5 01 

Injec t ion volu m e  of V a riation 
Measuring P u m p  rpm each cyl inder l imit  
stroke 

1 00 

1 . 1 00 

1 , 7 5 0  

3 9 0  

1 00 

1 , 1 00 

1 . 7 5 0  

34 0 

1 00 

' , 1 00 

1 , 7 5 0  

3 4 0  

1 00 

1 , 1 00 

1 . 7 5 0  

3 9 0  

200 

200 

200 

500 

200 

200 

2 0 0  

500 

200 

200 

2 00 

500 

200 

200 

200 

500 

cc (eu i n J  

8.6 - 1 0 . 8  (0. 5 2  - 0.66)  

8.8 - 9 8  (0. 5 3  - 0.50) - - -
9 . 2  - 1 0 .8 (0.56 - 0.6 6) 

2.5 - 5.5 (0. 1 5  - 0. 3 4 ) 

1 4 .0 - 1 8 .0 (0.85 - \ 1 0) 
1 1 . 3 - 1 2 .3 (O.G9 - 0 . 7 5 )  

1 1 .3 - 1 2 .5 (0. 6 9  - 0.7 6 1 

3 .0 - 6.5 10. 1 8  - 0.4 0 1 
9 .0 - , 3.0 (0 . 5 5  - 0. 7 9 )  

1 1 3 - 1 2 .3 (0.69 - 0. 7 5 ) 
1 1 . 3 - 1 2 .5 10.69 - 0.76)  

3 0 - 6.5 (0 . 1 8  - 0.40)  

9.0 - 1 3 .0 (0. 5 5  - 0 . 7 9 )  

1 1 .3 - 1 2 .3 (0. 6 9  - 0 . 7 5 1  

1 1 . 3  - 1 2 . 5  (0 6 9  - 0 . 7 6 )  

0. 7 5  - 4 .75  (0 .05 - 0.29)  

c c  (eu in. ) 

1 .8 (0. 1 1 )  

0. 6 (0.04) 
j--.----'---

0.9 (0 0�� 
1 5  (0.0 9) 

1 . 6 (0. 1 0 )  

0 . 9  10 .05)  

:� :��;� 
1 . 6 to 1 0) 

0 9 (0 :� 
1 2� 
1 . 5 (0.09) 

1 . 6 (0. 1 � 
0 . 9  {O.OS} 
1 . 2 {O.O 7 1  

1 . 5 (0.09) 

(e )  Loosen the clamp screw o f  the cont ro l  pmion. and 
adjust b y  rOlat ing the c o n t rol  s leeve 



FUEL SYSTEM - Injection Pump 

Assembly of Governor [2H MIT] 
(See page FU-32) 
1. INSTALL STOP AND ADJUSTING LEVERS 

2. 

(a) Instal l  the fol lowing parts :  

( 1  1 Return spring 

(2) SlOP  lever 

(3 )  O - ring 

(4) Washer 

(5)  Set  key 

(6) Adjusting lever 

17 )  Bolt  

Torque :  86 kg-em (74 in . - Ib .  8.3 N'm) 
(b) Hook the return spring to the stop lever. 

INSTALL STEEL BALL G U I D E  

F U - 7 3  

Using S ST, i n s t a l l  t he ball guide wi th the s pring washer 
and round nul.  

SST 09260-4 7 0 1 0 109260- 7601 01 

Torque : 660 kg-em (40 It- Ib,  64 N'm) 
CAUTIO N :  Be careful not to damage the cams haft. 
Tape the screwdriver ti p. 

3 .  I N STALL STEE L  BALLS A N D  SLIDER 
Insla l l  the fo l lowing parts :  

( 1 )  Six stee l  ba l l s  
App ly  MP grease to the s tee l  ba l l s .  

( 2 )  Slider 

(3) Plate washer !th ickl 

4. INSTALL CONTROL RACK LEVERS 
(a) Insta l l  the upper control  Jever ,  plale washer and lower 

control  lever. 

(b) Inslal l the  sh i f t ing pin. 

(c) Instal l the  bo l t .  

Torque:  55  kg-em (48 in , - Ib ,  5.4 N'm) 



F U - 7 4  

Knock 

rl"l-':� " 

�l�� 
(5 ) (4) (3) 

F U E L  S Y S TEM - Injection Pump 

5.  I NSTALL SPEED CONTROL SPRING AND GOVERNOR 
COVER 

I ns ta l l  the  fo l lowi ng parts:  

( 1  ) New gasket 

(2 )  Spr ing seat ( th i n )  

(3 )  S peed control spr ing 

(4) Governor cover 

( 5 )  Six bolts 

Torq u e :  8 5  kg-cm (74 in .  Ib,  8.3 N ' m) 

6. [wi HAC] 
INSTALL H I G H  ALTITUDE COMPENSATOR (HAC) 

I ns ta l l  t he HAC w i t h  the t h ree bolts .  

Torq u e :  8 6  kg-em (74 in.- Ib,  8.3 N'm) 

7.  I N STALL GOVERNOR DIAPHRA G M  

B .  

( a )  I n s t a l l  t h e  f o l lowing parts : 

( 1 )  Governor diaphragm 

(2)  Connect ing bracket 

(3 )  Spr ing washer 

(4) N u t  

(b) Align t h e  knock of t h e  governor d iaphragm w i t h  t h e  
k n o c k  groove o f  the governor cover. 

(c) I nsert the governor diaphragm in to  the governor 
cover. 

IN STALL G OV E R N O R  M A I N  S P R I N G  AND GOVERNOR 
DIAPHRAGM H O U S I N G  

I n s t a l l  t he fo l lowing parts :  

( 1 )  Governor main spring 

(2 ) Adj ust ing sh im{s)  

(3) Governor d ia p h ragm housing 

(4) [wio E D I C )  
W i r e  bracket 

15) Four screws 

., 



F U E L  SYSTEM - Inject ion Pump F U - 7 5  

Pneumatic Gove rnor Section 

750 f---------o-r 

630f-----o/ 
620 f--
6001--

�����-away 

1, 
1�OJ.6�,LO�.4--�8�.1---

Control Rack Posit jon (mm) 

Adjustment of Governor  [2H MIT] 
Governor Charactecristic D iagram 

1 0 .  

E 1 0. 
J; 

c .g 9. 

6 

0 

2 
� 8.0 

Mechanical Governor Section 

� 450 mmH9 

"" Idle Spri 

� 
ng Set 

� 7 . 5 '" ,� 
I� 

Vacuum 
530 mmHg 

i 
w 

G 1 9.2 20 

Pump Speed Irpm} 
20.5 

:pee 
Sprin 

2 1  
)C 1 00 

1. PRE-TEST CHECK AND PREPARATION 
(See page FU-66)  

2.  PREPATATION 

(a) Remove the sealing screw p lug .  

d Control 
g Set 

Ib) Using SST. loosen the idle spring capsule to keep il 
inoperative. 

SST 0 9 2 60-470 1 0 10 9 2 8 2 - 760 1 01 

(c) Remove the cap  nut and gasket. 

(dl Ful lv tighten Ihe speed control screw 



F U - 7 6  

P u m p  rpm 

600 

F U E L  S Y STEM - In ject ion Pump 

10  Seconds or Less 

3.  CHECK AIR-T IGHT O F  VAC U U M  C H A M B E R  
(al Set  the pump speed a t  600 rpm. 

(bl Apply 500 mmHg 0 9 .69  i n ,Hg ,  66,7 kPal of vacuum 
to  vacuum chamber 

Ie) Measure t h e  t ime i l  takes for t h e  vacuum to drop to 
4 8 0  mmHg ( 1 8 .9  in .Hg,  64 .0 k P a) . 

Pressure drop:  1 0  seconds or more 
I f  the pressure is less than spec i f i ca t ion .  ret igh ten the 
screws of the governor diaphragm housing.  I f  necessary. 
rep lace t h e  governor d iaphragm.  

4. A D J U ST P N E U M ATIC GOVE R N O R  SECTION 
A.  Adjust I n it ia l Posit ion of Control  Rack 

(a) Measure  the control  rack. posi t ion.  

Vacuum Control rack posit ion 
mmHg (m .Hg. kPa)  mm linJ 

600 ( 2 3 6 2 ,  80.0) 1 0. 3  - 1 0. 9  (0.406 - 0 . 4 2 9 )  

Ibl Iwlo HAC)  
Us ing SST. adjust  by t u rn ing the  fu l l  stop capsu le. 

SST 09260-470 1 0  10928 3 - 7 60 1 01 

lei Iwl HAC I 
Us ing SST.  adjust  by turn ing 'he  H A C  body 

SST 092 83-76020 

.., 



Pump rpm 
600 

600 

600 

Pump rpm 

1 . 920 

2,000 

2 ,050 

1-
---

"2 , '00 

Pump rpm 

2, 1 00 

F U E L  SYSTEM - Inject ion Pump FU-77 

B. Adjust  Governor M a i n  Spring 

(a)  Measure the control rack posit ion.  

V<lcuum C o n t rol rack position 
mmHg (in.Hg, kPa) mm {in.) 

600 (23.62,  80.0) 1 0 3  - 1 0.9 10.406 - 0.429) 

630 (24 .80, 84.0) 1 0 . 1  - 1 0.7 (0 . 3 9 8  - 0. 4 2 1 1  

7 5 0  ( 2 9 . 5 3 .  l OO.OJ 7.3 - 8.9 (0. 2 8 7  - 0.350) 

Ib ) Remove t h e  governor diaphr<lgm housing. a n d  adjust 
by changing the main spring adjusting shim.  

Adjusting shim thickness:  0.6 m m  (0.020 in. )  
, , 0  mm (0.039 In . )  
2.0 mm (0.079 in. )  
3.0 mm (O., ' S  in . )  

NOTE:  The con trol rack posit ion wi l l  inCrease w i t h  a 
decrease in s h i m  thickness and decrease with an inc rease. 

Ie) Recheck the i n i t i a l  position of the control rack. 

5_  ADJ UST MECHANICAL GOVERNOR SECTION 

A.  Adjust Speed Control Spring 

tal Measure the con trol rack pasi l ion. 

Vacuum COntrol rack position 
m mHg (in Hg. kPaj mm lin.) 

4 5 0  ( t  7.72, 60.01 1 0 4  - 1 0.8 (0 .409 0.4 2 5) 

4 5 0  (1 7.72, 60.0) 9.6 - 1 0 . 4  (0.378 - 0.409) 

450 ( 1 7 .7l,  60.0) 8,6 - 9 , 8  10 , 3 3 9  - 0,3861  

530 (20.87, 70.6) 7.5 /0. 2 9 5 )  or less 

(b) Adju s t by t u rning the speed control screw. 

B. Adjust Jdl ing Spring 

(a) Measure the control rack position. 

Vacuum Control rack posilion 
mmHg (in.Hg, kPe) mm (in.) 

530 120,87, 70, 6 1  8 .0  (0.3 l S) 
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1 1  em Pump rpm 

7 0 0  

w/o HAC 1 , 1 00 

1 , 700 

700 

wi HAC 1 , 1 00 

1 , 700 

F U E L  SYSTEM - I njection Pump 

(b) Using SST, adjust by turning the idl ing spring cap-
su le .  

SST 0 9 2 60-470 1 0  109 2 82 - 7 60 1 01 

6. A D J U S T  TOTAL I N J ECTION VOLU M E  
(a) Operate t h e  adjust ing lever in  several l imes in  order 

to s t abi l ize t h e  i nject ion pump 

(b) Measure the tota l  inject ion volume.  

Vacuum Measuring T clal injection o f each 
stroke cylinder volume 

mmHg lin.Hg, kPal cc (cu inJ 
60 12.36. 8.01  1 .000 2 3 7  - 2 6 1 1 1 4 . 5  - 1 5 . 9 )  

1 5 0 (5 .9 1 ,  20.0) 1 ,000 255 - 267 t t  5 . 6  - 1 6 . 3 1  

400 ( 1 5 . 7 5 .  5 3 . 3 )  1 ,000 2 6 7  - 2 9 1  ( 1 6 .3  - 1 7.81  
6 0  12 .36,  8 ,01  1 ,000 2 3 7  - 26 1 1 1 4 . 5  - 1 5 .9) 

1 5 0 {S .9 ! ,  20.01 1 , 000 255 - 267 1 1 5 . 6  - 1 6 . 3 1 
---- ' . . 
400 1 1 5 . 7 5 .  5 3 , 3 1  1 . 000 258 - 282 ( 1 5 . 7  - 1 7 . 2 1 

lei Iw/o HA Ci 
Using SST.  adjust by turn ing t h e  fu l l  s top capsule.  

SST 09260-470 1 0  1092 8 3 - 7 6 0 1 01 

Id l  Iwl HAC I 
Us ing  SST. adjust  by turn ing the HAC body 

SST 09283-7 6020 



Ibl (31 
(4) 

F U E L  SYSTEM - Injection P u m p  FU-79 

7. INSTALL A N D  S E A L  PARTS 

(al Seal the following paris with new seal wire and lead 
seal:  

( 1 )  [w/o HAC) 
Ful l  SlOp capsule wi th  screw of governor 
d iaphragm housing 

12) [w/o HAC} 
Cap n u t  of speed control screw 

13) [wi H A C }  
N i p p l e  o f  HAC 

14) [wi HAC} 
C a p  n u l  of  speed control  screw w i t h  screw o f  
governor d i a phragm housing 

(bl Using a plast ic- faced hammer, careful ly lap i n  a new 
sealing screw plug.  
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Adjusl ing Nu l  

F U E L  SYSTEM - Inject ion  P u m p  

Assembly o f  Governor [2H AfT a n d  1 2 H ·  Tl 
(See pages Fu-33 and 34) 2 H  AIT 
(See pages FU-33 and 35) 1 2 H-T 

1 .  I N STAll STOPPER ARM AND STOP LEVER 

Inst a l l  the fol lowing parts : 

( 1 )  Stopper arm 

(2) O-rmg 

13) Thrust washeds) 

14) Return spr ing 

15 ) Stop lever 

161 Bolt 

2 .  CHECK T H R U S T  CLEARANCE O F  STOPPER ARM 
(See page F U -48) 

Thrust c learance : 0,05 - 0.20 mrn 
10.0020 - 0.0079 ;n.)  

3 .  ASSEMBLY FLYWEIGHT 

(al  Instal l  t h e  fo l lowing paris ' 

( 1 )  Spring seal 

(2) Mechanica l  spring 

131 Inner spring seal 

14)  S p eed cont ro l spring 

15 )  I n n e r  adjus t ing  washer 

16) I n n e r  idle spring 

17 )  Ouler  adjust ing washer 

18) Ouler idle spring 

191 S pring g u ide 

( 1 0 ) Adjust ing nut 

(b) Prese t the protrusion of  the  adjust ing nu t .  

Protrus ion:  M i n u s  0.4 - Plus 0.2 m m  

( M i n u s  0.0 1 6 - Plus 0.008 i n . l  

CA U T I O N :  If  the  prot rus ion is  to large ,  the  adjus t ing 
nut  wi l l  conta c t  the governor housing. 



F U E L  SYSTEM - Injection Pl.lmp FU-Bl 

4. [ 1 2H-T M m  
CHECK THRUST CLEARANCE OF OAMPER 

la) Insta l l  the camshaft bushing and flyweight without 
the dampers. 

(b) Install the thrust washer and round nut .  

Torq ue: 550 kg-em (40 It- lb. 64 N'm) 

(c) Measure the thrust clearance. (See page FU-47) 

Thrust clearance : 0.02 - 0. 1 0  mm 
10_0008 - 0.0039 ;n.! 

id) Remove the f lyweig h t  assembly and camshaft  bush
ing. (See page FU-461 

5. [ 1 2H-T Mm 
I N STALL DAMPERS A N D  CAMSHAFT B U S H I N G  

(a) P l a c e  t h e  six da mpers in  posit ion into t h e  flyweight 
holder. 

(b) Push in  the camshaft bushing.  

6. I N S TALL FLYWEIGHT ASSEMBLY 

lal 12H AlT and I 2H- T A/T! 
Inslall the sel key to the camshaft .  

Ibl 12H AlT and 1 2 H- T A/T! 
Align the set key with the f lyweight key g roove. 

(c) Slide the f lyweight assembly onto t h e  camshaft .  

Idl 12H AIT and 1 2 H- T A/T! 
Instal l  the spring washer. 

1.1 1 1 2H-T Mm 
Install the thrust washer. 

If) Using SST, instal l  the round nul .  

SST 09260-470 I 0 10 9260- 780 I 01 
Torq u e :  560 kg-em (40 ft-Ib.  54 N'ml  

7.  INSTALL G U I D E  B U S H I N G  

I ns ta l l  the guide bush ing  with the two bolts. 

Torque: 80 kg-em (69 in.- Ib. 7 .8 N'ml 

8. INSTALL SLIDING W E IG H T  SHAFT 

(a) Inslal l  the fol lowing parts :  

( 1 1  Sl iding weig ht shaft  
Check that the s l id ing weight shaft  s l ides l ight ly 

(2) Joint ing bolt with thrust washer 

(3) Lock nut 

(41 lock washer 

(5 )  Lock nut 



F U -82 f U E L  SYSTEM - In ject ion Pump 

9.  

(b )  Ad jus t  the thrus t  clearance of the ioint ing bolt. 
Using a feeler gauge, measure t h e  t h rust clearance 
between the jointing bol t  and flyweigh t .  

T h r u s t  clearanc e :  1 .5 - 2.0 m m  
10.059 - 0.079 i n . l  

I f  t h e  thrust c learance is not specif icat ion, adjust with t h e  
t w o  l o c k  n u t s .  If  necessary. adjust by inc reasing the th rust 
washer .  

(e) Check the f itt ing dimensions of l h e  s l id ing weight 
shaf t .  (See page FU-4S l 

F i tting dimensions:  49.7 - 60. 1 m m  
( 1 .957 - 1 .9 7 2  in.) 

(d) Slake the lock washer. 

ASSEMBLE SHACKLE AND STOP P E R A R M  

Assemble the shackle and stopper a r m  wi th  the  E - ring .  

1 0 . INSTALL SHACKLE A N D  STO PPER A R M  
ASSEMBLV 

I ns ta l l  the  fol lowing parts : 

( 1 ) Shack le  and  s topper arm assembly 

12 1  Ann nul  

131  Spring washer 

141 Bolt  

151  Return Spring 

1 1 .  ASSEMBLE FLOATING LEVER 

(a)  Assemble  the fo l lowing  parts :  

( 1 )  F loa t ing  lever 

(2) F loat ing arm, thrust  washer and E-ring 
Check the  thrust clearance o f  the f loating lever 
arm (See page FU-44 ) 

Thrust c learanc e :  0.05 - 0.20 mm 
10.0020 - 0.0079 in . 1  

(3)  Return spring 

(4) Control lever, return spr in g  a nd E-r ing 



F U E L  S Y STEM - In jection P u m p  

1 2. I N STALL FLOAT I N G  L E V E R  A S S E M B L V  

I n s t a l l  the f l o a t i n g  l e v e r  a s s e m b l y  w i t h  the E-ring. 

1 3 . INSTALL SUDER AND S U PPO RTING LEVERS 

1 4. ASSEMBLE G O V E R N O R  COVER 

Instal l  t h e  fol lowing parts 

(1 ) Plale washer 

(2) C a m  plate 

(3) Thrust washer 

(4) E- ring 

F U - 8 3  

C h e c k  the t h r u s t  c learance of the cam plale 
(See page FU-43J 

Thrust c leara nce :  0.08 - 0. 1 2  mm 
(0.0031 - 0.0047 in . )  

(5) Return spring 

(6) Steering lever and t h rust washers 

0) Sleering lever shaft  
Check the thrust  clearance of  t h e  steer ing Jever. 
(See page FU-431  

T h r u s t  clearance : 0.05 - 0.20 mm 
10.0020 - 0.0079 in. !  

(8) Tap ered bolt  
Posit ion t h e  key g roove o f  t h e  steering lever 
upward, and install the tappred boll. 

Torq u e :  6 5  kg-cm (48 in . - lb .  6.4 N ' m) 

(9) Set key 

( 1 0) NO. 1 adjust ing lever 

( 1 1 )  Bolt 

Torq u e :  86 kg-em 04 in.- Ib.  8.3 N'm) 



FU-84 F U E L  SYSTEM - I nject ion Pump 

( 1 2) No . 2 ad jus t ing  lever 

( 1 3)  Two bolts 

Torque : 86 kg-cm (74 i n . - Ib .  8.3 N'm) 

1 1 41 1 2 H  AITI 
Two return spr ings 

1 5 .  INSTALL GOVERNOR COVER ASS E M B LY 

(a) Place a new gasket in  posi t ion on the governor hous
ing .  

(b) Turn the  stop lever  c l ockwise.  

(e) S upport the s l id ing block w i t h  your f inger, and i n sert 
it into the f loat ing lever hole .  

CAUTION : Posit ion the  long end of the sl id ing block 
upward.  

(dl Us ing a smal l  screwdnver. a l ign  t h e  shaft  holes of the 
support ing levers and governor cover. 

(el Push i n  the support ing lever shaf t .  

If) Ins ta l l  t h e  governor  cover w i t h  the s i x  bolts .  

Torque:  85 kg-em (74 i n . - I b ,  8.3 N'm) 

191 1 1 2 H - T I  
I n s t a l l  t h e  spring a r m  a n d  pump s t a y  w i t h  t h e  t h ree 
boilS  

Torq u e :  8 5  kg-em (74 in . - Ib ,  8.3 N · m) 

Ihl 1 1 2 H - T J  
I n s t a l l  the twa return springs. 



FUEL SYSTEM - Injection Pump FU-B5 

� IBI 
( 1 2) 

O I l  � 
Jl1d ,i' I , 

��J 

Ii) Apply l iquid sealer on the threads and under I h e  
screw p l u g  heads. 

fj) Install  the two screw plugs, 

Torque:  1 20 kg -c m (9 ft- Ib.  1 2  N·ml  

(k l  Insla l l  a new O�r ing  and Ihe cover  p la te  wi th  the IwO 
bolts.  

Torque:  86 kg�cm (74 In.- lb. 8 .3  N·ml 

1 6 . ASSEMBLE F U L L -LOAD STO PPER H O U S I N G  

[ 2 H )  

NOTE:  U s e  I h e  springs ind icated · 'A". "S" ,  a n d  "C 

Assemble the fol lowing parts: 

(1 ) Sliding plate 

(21 No. 1 adapter screw, bushing and "8" spring  

(3) Lock  nut 

(4) Ful l  slop cam 

(5) No. 2 adaptor screw, "A" spr ing and two lock 
nuts  

(6) Connecting p in .  thrust  washer  and E- ring 
Check the  thrust clearance o f  the ful l  stop cam. 
(See page FU·401 

Thru s t  clearance: 0.03 - 0.08 mm 
(0.00 1 2  - 0.0032 in.)  

(7)  "C" spring and fu l l - load stopper housing 

lSI Sliding plate s h a f l  

( 9 )  Screw plug 
Apply l iquid sealer on the threads and under Ihe 
screw plug head 

( 1 0) Stopper screw 

( 1 1 )  New gasket and nut 

1 1 21 New gasket and cap nul 



FU-S6 FUEL SYSTEM - I njection Pump 

� '? ( 1 3) 

/' , " Cl�� -�� 
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�( 1 1 
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IBIf-Cr--�-,"'" 141 

Preset t h e  ful l  S lOp cam position with  the No. 1 
and NO. 2 adaptor screws .  

Distance:  A Approx.  3 0 . 5  mm ' 1 .201  in , )  
B Appro x .  30.5 mm ( 1 .201  in . )  

( 1 3 )  New O - ring,  cover  p l a le  a n d  IwO bolls 

Torque :  85 kg-em (74 in . - Ib.  8 .3  N ' m) 

1 1 2 H -TJ 
NOTE:  Use t h e  springs ind icated "A", " 8" and "e ' 

Assemble the fol lowing paris :  

( 1 ) Sliding p ia  I e  

(2 )  No. 1 a d a p t o r  screw, b u s h i n g  and "A" spring 

(3)  lock nul 

(4)  Ful l  stop cam 

(5 1  NO. 2 adaptor  screw, "B" spring. co l l ar and two 
lock nuts 

(6)  Connect ing p in .  thrust washer and E-ring 
C heck t h e  thrust c learance o f  the  fu l l  S lOP cam.  
(See page FU·40l 

Thrust clearance:  0 .03 - 0 .008 mm 
)0.00 1 2  - 0 . 0 0 3 2  In . 1  

(7 )  "C" spr ing  and fu l l - load  stopper housing 

(8) Sl id ing plate shaf t  

(9) Screw p lug 
Apply l iquid sealer on  the threads and u nder the 
screw plug head 

( 1 01 Stopper screw 

( 1 1 ) New gasket  and nut 

( 1 2 ) New gasket and CclP nut 



F U E L  SYSTEM - Injec t ion Pump FU -B7 

Preset t h e  fu l l  stop cam posit ion with the No. 1 
and N o. 2  adaptor  screws. 

Distance: A Approx. 23.5 m m  (0.925 in.) 
B Approx. 23.5 mm (0.925 in.) 

1 7 . ASSEMBLE FU LL-LOAD STOPPER H O U S I N G  
A S S E M B L Y  A N D  BOOST COMPENS ATOR 

la} Insta l l a new O - ring  to the boost compensator.  

(bl Hook the push rod bolt  o f  the  boost compensator t o  
t h e  s l i d i n g  p late o f  the ful l- load s topper . 

(cl Assemble t h e  fuel-load stopper housing and boost 
compensator wi th the four bolts.  

Torque:  86 kg-cm (74 in.- Ib, 8.3 N ' m) 

(d) Instal l  a new O - ring to t h e  cover plate .  

(e) Insta l l  the cover plale  w i t h  t h e  two bolts .  

Torq u e :  8 6  kg-em (74 i n .- Ib .  8 .3  N ' m) 

l B . [2H AITl 
INSTALL F U LL-LOAD STOPPER H O U S I N G  ASSEMBLY 

l a }  I n s t a l l  a n e w  a - ring to the stopper housing.  

fbi Insta l l the stopper housing assembly w i t h  t h e  four 
bolts .  

Torque:  86 kg-cm (74 in . - Ib .  8 .3  N-m) 

1 9 . [1 2H-TJ  
I N STALL FULL-LOAD STOPPER HOUSING ASSEMBLY 
AND BOOST COMPENSATOR 

(al Inslall a new O-ring to the  stopper housing.  

(bl Instal l  the stopper housing assembly and boost eom
pensalor with the four  bol ts .  

Torq u e :  85 kg -em (74 in.- Ib,  8 .3  N ' m) 



FU-SS FUEL SYSTEM - Inject ion Pump 

20. [wi PS OR A/C]  
I N S T A L L  IDLE-UP ACTUATOR 



F U E L  S Y STEM - Injection Pump F U - S9 

Adjustment of Governor [2H AIT and 1 2H -TJ 
G overnor Characteristic D iagram 

2H AfT 
M d e ed.um p • •  ontro 

1 1 . 3 
E or 
.s Les s l-� 
c 
o 

� 7 . 9  

1 1 , 3 1 1 . 3 

o 
1 '" 6. 

e 5.5 

g 4 . 1  
u 

1 2H -T MIT 

1 3 .3 

o 

\ Idle Speed Control 

1 ----------I I 
3.9 5 6 1 1  1 2  

Pump Speed {rpm) 

Medium Speed Control 

f �::H--+-'I-. 
� 6 .4 H--t-f--T"t--� i 5 . 5  

u 

1 2H-T AfT 

_ 1 2 . 7  
E 
.s 

:� 9.0 � 8 . 3  R===t:>i.. 

'" 5 . 8  

1 4 . 4  
u 

Pump Speed (rpm) 

Pump Speed (rpm) 

1 1 . 3 
----.1 0 . 8 

\ 8 5  

\ 5 .  1\ 

1 7 . 5  1 9 2 0 . 7 5 2 2  

x 1 00 

Maximum Speed Control 

5 or Less 

f U l tS7 
� ' 45' 



FU-90 

2H AJT 

Item 

2H 

1 2H - T M/T 

1 2H - T  AIT 

F U E L  SYSTEM - In ject ion Pump 

Coyer P la te  

Adjusting 
lever 
position 

Idle 

Idle 
Id le 

1 .  PRE-TEST C H E C K  A N D  PREPARATION 
(See page F U -66)  

2 .  REMOVE C A P  NUP A N D  COVER PLATE 

3 .  INSTALL A N G L E  G A U G E  TO A D J U S T I N G  LEVER 

4 .  PRESET I D L E  S P E E D  CONTROL 

t a l  Measure t l1e c o n t r o l  r a c k  pos i t ion 

Adjusting Control  rack posit ion lever P u m p  rpm 
mm ( in . )  

angle 

Appro ... . 3� 390 7 .7 - 8. 1 (0.303 - 0.3 1 9) 

Approx. 3 �  340 8 6  - 9 .2  (0. 3 3 9  - 0.362) 

ApprOK, 3� 390 8,7 - 9 . 3  10. 3 4 3  - 0.366) 

(b) Adjust by turning T he  id le  speed adiust ing screw 



\ <, 
..... '\�'\ Screw Out  

\"< .--- - -. -
Screw In 

Pump rpm 

Adjusting 
I tem lever 

posit ion 

2H AJT Idle 

1 2H-T MIT Idle 

1 2H- T AIT Idle 

F U E L  SYSTEM - Inject ion Pump F U - 9 1  

Pump rpm 

1 00 

3 9 0  

600 

800 

1 . 200 

1 00 

340 

500 

800 

1 ,2 0 0  

1 00 

390 

500 

800 

1 , 200 

NOTE:  The  id le adjust ing screw wi l l  change t h e  governor 
characteris t ic  as shown i n  the i l lustrat ion.  

6 .  A D J U ST IDLE SPEED CONTROL 

(a l  Measure the control rack  posit ion.  

Contro l  rack posit ion 
Adjusting point  m m  l in . l  

1 1 .3 (0.4 4 5 1  or more 

7.7 - 7 .9 10.303 - 0 3 1 1 1 Idle adjusting screw 

5.6 - 6.6 10 .220 - 0.2601 

5 . 1  - 5.9 (0. 2 0 1  - 0 . 2 3 2 1  Adjusting nut  or washers 

3.4 - 4.8 10. 1 3 4 - 0. 1 B9) 

1 2 .9 - 1 3 . 7  (0.50B - 0 .53 9) 

B.6 - 9.2 (0 .339 - 0 .3 6 2 ) Idle adjust ing screw 

6.9 - 8.3 (0. 2 7 2  - 0 . 3 2 7 1  

6.0 - 6.B {0. 2 3 6  - 0.26B}  Adjust ing nu l  or washers 
4 . 3 - 5 . 7 10 . 1 69 - 0 . 2 2 4 1  

1 2 .4 - 1 3 .0 10 .488 - 0.5 1 2} 

8 . 7  - 9.3 (0. 3 4 3  - 0.366)  Idle adjusting screw 

7.6 - 9.0 10 . 2 9 9  - 0.354)  

5.4 - 6.2 (0.2 1 3  - 0 244) Adjusting nut or  washers 

3.7 - 5 . 1  10. 1 46 - 0.20 1 )  

Ib) Adju st b y  turning t h e  id le speed adjusting screw. 
(See page F U - 901 

(c) Us ing SST. remove the screw plug and adjust by 
turn ing the adiusting nut o r  changing the adjusting 
washers ( inner o r  outer! .  

SST 0 9 2 6 0- 4 70 1 0  109 2 60- 780201  

Adjusting washer  thick ness : 

0.2 mm (0.008 in.)  Outer 
0.4 mm (0.0 1 6  in . )  I nner and outer 
0.5 mm (0.020 in . )  Outer 
0.55 mm (0.022 in . )  I n n e r  
0 . 6  mm (0.024 in . )  Inner  and outer 



FU-92 FUEL SYSTEM - In ject ion Pump 

.... , .. ,<IAI, Thkk"
\ 

Washer (8) :  Thicker 
Pump rpm 

Adjust ing 
I tem lever 

posit ion 
2 H  A/T Maximum 
1 2 H·T Maximum 

CAUTIO N :  
• To insure that there is  n o  interference between the 

adjust ing nut  and housing.  set  the amount  of  protru
sion within minus 0.4 mm 10 .0 1 6  i n .) to plus 0.2 mm 
10,08 in. !  

• B e  sure to assemble the adjusting washers o n  the 
guide s leeve s ide.  

NOTE 
• By adding a th icker  ad just ing washer, the governor 

Characterist ic wi l l  change as shown in  the i l lust rat ion . 

• The adjust ing nut w i l l  change the governor charac
terist ic a s  shown in  the i l lust rat ion .  

6, PRESET MAX I M U M  SPEED CONTROL 
1,1 1 1 2H-T I  

Adjusting 
laver 
ar)gle 

Approx . 4 3 ° 
Approx. 38° 

Apply 0 . 2 7  kg-cm1 (3 .9  psi ,  26 kPa) of pressure to 
the boos! compensator. 

(bl Measure the control  rack posi t ion .  

Contro l  rack posit ion Pump rpm m m  lin.) 

2 . 0 7 5  8.2 - 8.8 (0. 3 2 3  - 0.346) 
2.050 8.0 - 9.4 (0.3 1 5  - 0.370)  

(e) Adjust  by turn ing the maximum speed adjust ing 



Adjusting 
Item lever 

position 

2H AIT Maximum 

1 2H-T MIT Maximum 

1 2H-T AfT Maximum 

FUEL SYSTEM - Inject ion Pump FU·93 

P u m p  r p m  

500 

' , 1 00 

1 , 7 5 0  

1 , 900 

500 

700 

1 , 1 00 

1 , 7 5 0 

1 , 900 

500 

700 

1 , 1 00 

1 , 7 5 0  

1 , 900 

7. ADJUST M E D I U M  SPEED CONTROL 

lal 1 1 2H·T I  
Apply  0.27 kg-cm� (3 .9 ps i ,  26 kPa) of pressure to 
the boost compensator. 

(b) Raise the pump speed above 600 rpm. 

(c) Move the adjusting lever t o  id le speed side, and then 
set i t  to maximum s peed side. 

(d) Mea sure the contro l  rack posit ion .  

Con trol rack position 
Adjusting point m m  (in.) 

1 1 .0 - 1 1 .6 10.433 - 0.4 5 7 )  No. 1 adapter screw 

1 1 . 1  - 1 1 .5 10. 4 3 7  - 0 . 4 5 3 )  Full- load !>topper screw 

1 1 .0 - 1 1 .6  (0.433 - 0 . 4 5 7 )  N o .  I and No. 2 adapter screws 

1 0 .4 - 1 1 . 2  (0.409 - 0 . 44 I ) 

1 0 .3 - , 1 . 1  (0.4 06 - 0 . 4 3 7 1  No. 1 adapter screw 

1 0. 1 - 1 0 .9 (0.3 98 - 0 . 4 2 9) 

1 0.4 - 1 1 .0 (0.409 - 0 . 4 3 3 1  Fu l l-load stopper screw 

1 0. 3  - 1 1 . 1 (0.406 - 0.43 7 1  No. 1 and No. 2 adapter screws 

9.8 - 1 0 .6 (0.386 - OA 1 7 1 

1 0.3 - 1 1 . 1  10.406 - 0.437)  NO . 1 adapter  screw 

1 0 . 1  - 1 0.9 (0.398 - 0.429)  

1 0,4 - 1 1 .0 (0 .409 - 0.433)  FulJ- load stopper  screw 

1 0.3 - 1 1 . 1 (0.406 - 0 . 4 3 7 )  No. 1 a n d  No. 2 adapter screws 

1 0. 1  - 1 0. 9  (0. 3 9 8  - 0 . 4 2 91 

(e) Adjust by turn ing the  fu l l - load stopper and adapter 
screws. 



FU-94 

c Screw In .g -- . / 
� -- ---

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

o 

� 

c o -� 

� 

. '" 

�- - - - - �.< 
Screw Out 

Pump rpm 

Screw In 

.L- ----- -
------ �--- --'. 

Screw Oul 

Pump rpm 

/ Screw l n  

- - -/ � - - -\S"'W ou. >: 

Pump rpm 

Adjusting 
Item lever 

position 

Maximum 
2 H  AIT 

Idle - M a )( i m u m  

Maximum 
1 2H-T 

Idle - Ma)( im u m  

F U E L  SYSTEM - In jeCt ion P u m p  

NOTE ,  
• The fu l l - load stopper wi l l  cha nge the g overnor charac

ter ist ic  a s  shown in  the i l lustrat ion.  

• The No. 1 adaptor  screw wi l l  change the governor 
c h a racterist ic  as shown i n  the i l lustrat ion . 

• By t u rning adaptor  screws NO. 1 and N O . 2 together, the 
governor character ist ic wi l l  change a s  shown in the 
i l l ustrat ion .  

8 _  A D J U ST M A X I M U M  S P E E D  CONTROL 

1,1 1 1 2H-TJ 

P u m p  r p m  

I- 2 . 0 7 5  

2 . 200 

2 .050 

2 ,200 

0 

Apply 0 .27 k g -cm2 (3 .9 psi ,  26 kPa) 01 pressure t o  
the b o o s t  compensator .  

(b) Measure the COntrol  rack posit ion.  

C o n t rol rack position 
m m  ( in. l  Adiusling point 

8.2 - 8.8 (0. 3 2 3  - 0.34 6 )  Maximum adjust ing screw 
5 .5 (0. 2 1  7 )  or less 

1 6 .0 (0.630) o r  more 
8 0  - 9.4 (0.3 1 5  - 0.370)  Maximum adjusting screw 

6,4 10 .2 5 2 1  or less 
1 5 . 8  - 1 7 . 2  (0. 6 2 2  - 0.6 7 7 )  

With t h e  p u m p  n o t  moving (O rpm) ,  move t h e  stop 
lever and return i t. change the adjust ing lever posit ion 
from id le 10 maximum posi t ion .  



Adjusling 
lever 
posilion 

Maximum 

F U E L  SYSTEM - I nject i o n  Pump FU-95 

Screw In 

(c) Adjust by turning the max imum speed adjust ing 
screw. 

NOTE' The maximum speed adjusting screw wil l  change 
the governor characteris t ic  as shown i n  t h e  i l lustrat ion.  

\ - I Se<ew�, 
P u m p  rpm 

Pump rpm 

500 

9. 1 1 2H -TI 
A D J U ST BOOST C OM P E N S ATO R  

( a )  Measure the control  rack posit ion.  

Boost compensator Conltol lack posilion pressure Adjusling point 
k9/cm� (psi, kPa) 

m m  fin'! 

0 . 1 2 1 1 .7 ,  1 2 1 
9 .8  - 1 0 . 4  (0.386 - 0.409) SlOP screw 

1 0. 3  - 1 1 . 1  10.406 - 0.4371 Guide bushing 

(b) Adjust the stop screw. 
Remove the  cap nut .  adjust by turn ing the stop 
screw. 

(c ) Adjust  the guide bush ing .  

( 1 )  Using SST,  remove the screw plug.  

S S T  09043-38 1 00 



F U · 9 6  

Item 

2 H  AJT 

1 2 H-T 

2H All 

Full- load 
Stopper 
Screw 

Adjust ing 
lever 
position 

Maximum 

Maximum 

FUEL SYSTEM - Injec t ion Pump 

Boost compensator 
pressure 

kg/cm� (psi. kPa) 

0.27 1 3 . 9 .  26)  

0 . 2 7  13 .9 .  26)  

0 . 2 7  13 .9 .  2 6 )  

(2) Adjust  by turning the guide bushing. 

10. ADJUST TOTAL I N J ECTION VOLU M E  
(a) Measure t h e  tota l  inject ion volume. 

Measuring Total  inject ion volume 
Pump rpm 

s t r o k e  
of  each cyl inder 

cc leu in . !  

500 1 .000 2 1 0.0 - 2 6 4 . 0  ( 1 2 . 8 2  - 1 6 . 1 1 1  

1 . 1 00 1 . 000 2 7 0 . 0  - 2 8 2 . 0  ( 1 6 . 4 8  - 1 7 . 2 1 1  

1 , 7 5 0  1 , 000 2 8 8 .0 - 3 '1 8 . 0  ( 1 7 . 5 7  - \ 9 . 4 1 1  

500 1 ,000 1 9 8.0 - 2 3 4 .0 ( 1 2.08 - 1 4 .28)  

1 , 1 00 1 , 000 3 4 5 .0 - 3 6 3 . 0  ( 2 1 .05 - 2 2 . 1 5 )  

1 . 7 5 0  1 ,000 3 3 9.0 - 3 7 5 . 0  120.69 - 2 2 . 8 8 1  

5 0 0  1 . 000 1 5 6.0 - 1 74.0 1 9 . 5 2  - 1 0. 6 2 1  

(b) Adjus t  by turn ing  fu l l - load  s topper  s c rew. 
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FUEL SYSTEM - Injection Pump F U · 9 7  

1 1 .  CHECK STO P L E V E R  OPERATION 

Measure the control rack posi t i o n  when t h e  StOp lever 
operates, 

Adjusting Control rack position Item lever Pump rpm 
position mm (inJ 

2H Idle 2 ,0 (0,079) or less 

1 2H-T Idle 7 ,5  (0 ,295 )  or less 

1 2. INSTALL CAP N U T  AND COVER PLATE OF 
F U L L ·  LOAD STOPPER H O U S I N G 

1 3 . S E A L  PARTS 

Seal t h e  fol lowing parts with new seal wire and lead sea l ;  

( 1 ) Maximum adjust ing screw 

(2) [ 2 H )  
Bolt  of  c o v e r  plate w i t h  c a p  n u t  of l u l l - l o a d  
stopper screw 

(31 [ 1 2 H · T )  
B o l t  o f  c o v e r  plate 

(4) [ 1 2 H · T )  
C a p  n u t  of f u l l - load s t o p p e r  screw 

(51 [1 2H· T) 
Cap nut of boost compensator stopper screw 



FU-98 FUEL S Y STEM - In ject ion Pump 

I N STALLATION O F  I N J ECTI O N  P U M P  
(See page FUo29)  

1 .  INSTAll PARTS 
(aJ 1 2 H J  

I n s t a l l  the inject ion pump s lay w i t h  the t w o  bol ts  

Torque :  1 85 kg -em ( 1 3  fl- Ib.  18 N 'm) 
(bl I nsla l l  the o i l  pipe stay with the bol l .  

Torq u e :  1 85 kg-em 1 1 3  h- Ib .  18 N'm) 
lei 1 1 2H - T) 

Insta l l  the un ion p ipe with the un ion boll (wi th  the 
re l ief  valve! '  TorQue the union bol l .  

Torque:  280 kg-em 120 "- lb .  27  N ' ml 

2. INSTAll I N J ECTION P U M P  RETAI N E R  
(a) Insta l l  a n e w  O-r ing to  t h e  bearing cover groove 01  

the  inject ion pump.  

(b) Al ign the matchmark of  t h e  in ject ion pump body and 
retainer, 

leI Instal l  the relainer wi th  t h e  four plate washers and 
nutS .  

Torque :  3 7 6  kg-em (27 It - lb .  37 N'ml 

3. INSTAll INJECTION P U M P  
I e )  Instal l  a n e w  O-ring retainer groove 0 1  t h e  inject ion 

pump.  

(b) Insta l l  the i nject ion pump with the bolt 

Torque : 250 k g · e m  ( 1 8  ft - Ib ,  2 6  N -m) 

Ie) I ns ta l l  the bol t  ho ld ing the  injection pump slay to  the 
slay_  

TorQue : 
2H 1 85 kg-em 1 1 3  f t - Ib .  1 8  N-m} 
1 2H · T  360 kg-em ( 2 6  f t - Ib .  3 6  N -m)  



F U E L  SYSTEM - In ject i on P u m p  FU-99 

4. CONN ECT FUEL PIPE (2H) O R  HOSE ( 1 2 H -T) 

Inst a l l  new two gaskets and u n i o n  bolt .  Torque the u n i o n  

b o l t .  

Torque :  280 kg- em (20 ft- Ib. 2 7  N·m) 

5.  (2HI 
I N STALL OIL PIPE 

{a}  InstaH the oi l  pipe wi t h new f o u r  gaskets and the two 
union b o l t .  Torque t h e  union bolts .  

Torq u e :  186 kg-em ( 1 3 ft - Ib .  18 N·ml 

{b l  Secure the oi l  pipe with the bolt .  

6 .  [2H MITI 
INSTALL V A C U U M  HOSES 

7. [2H MIT (wi EDIC  SYSTEMII  
INSTALL C O N NECTING ROD O F  EDIC MOTOR 

8 .  [2H MIT (w/o EDIC SYSTEM)I 
IN STALL CONNECTIONG WIRE O F  OVER I N J ECTION 
M A G N E T  

9.  I N S T A L L  A U TOMATIC T I M E R  
( S e e  steps 1 t o  4 o n  p a g e  F U -201 

1 0 . INSTALL FUEL FEED P U M P  
( S e e  s t e p  1 and 2 on p a g e  F U -20l 

1 1 .  INSTALL I N J ECTION P IPES 
(See step 3 on page F U ·8)  2H 
(See steps 2. 4 and 6 on pages  FU- 1 4  and 1 6 � 1 2H-T 

1 2 . BLEED FUEL LINE (See step 2 on page FU-3J 

1 3. START E N G I N E  AND CHECK FOR LEAKS 

1 4. CHECK ENGINE OIL  LEVEL (See page L U - 3) 



COOL I NG S Y S T E M  

TROUBLES HOOTING 

CHECK A N D  REPLAC E M E N T  OF 
ENGINE COOLANT 

WATER P U M P  

THERMOSTAT 

RAD IATOR 

CO-I  

Page 
CO-2 

CO- J 

CO-4 

CO- I I  

CO - 1 2 1m 



CO-2 COOLING SYSTEM - T r o u bleshOot ing 

TRO U B LESHOOTI NG 

Problem Possible cause Remedy Page 
Engine overheats F a n  bell l oose or missing Adju s t  or replace belt CH·6 

Dirt. leaves or insects on radiator or  Clean radiator o r  condenser CO - 1 2  

condenser 
Hoses. water pump. thermostat housing .  Repa ir as necessary 

radiator. hea ter . cora plugs or head 
gasket leak<lge 

Thermo s t a l  f a u lty Check thermostat  C O - 1 1 

Injec t ion t iming retarded Adjust liming E M - 2 3  

Fluid c o u p l i n g  laul ty Replace f lu id coupling CO-5 

Radia tor hose plugged or rotted Replace hose 
W a t e r  pump taul ly  Replace waler pump CO-5 

Radialor  plugged 0 1  c a p  fau l ty  C heck radiator CO- 1 2  

Cyl inder  head or block cracked or Repair a s  necessary 
plug ged 

NOTE:  If t he eng ine lends to overheat,  removal o f  the thermos tal wi l l  adverse ly effect .  cool ing e f f i ciency 



COOLING SYSTEM - Check a n d  Replacement of Eng ine Coolant  

CHECK A N D  REPLAC E M ENT OF 
E N G I N E  COOLANT 
1 .  C H E C K  E N G I N E  COOLANT L E V E L  AT RESERVE 

TANK 

CO-3 

The cootant  level  shou ld be between the "lOW" and 
"FUll" l ines .  

I f  low,  check for  leaks  a n d  add coolant  up to t h e ' 'FULL" 
l ine .  

2. CHECK E N G I N E  COOLANT Q U A LITY 

There should not  be a n y  excessive deposi ts  of rust  or 
scales around t h e  radiator cap or rad iator  f i l ler hole, and 
t h e  coolant  shou ld  be free from o i l .  

I f  excessively d i r t y ,  replace the coolant .  

3 .  REPLACE E N G I N E  COOLANT 

lal  Remove the radiator cap.  
(b )  Dra in  the coolant  from the  radiator and engine dra in  

cocks.  (Engine dra in  cock is  at l e f t  f ront  o f  eng ine  
block. )  

(c) Close the drain cocks.  

(d)  Fi J I  the  system wi th  coolant .  

Use a good brand o f  ethy lene-glycol  base coola nt ,  
mixed accord ing to the  manufacturer 's  direct ions.  

Capacity (wI Front  heater) : 
H J 6 0 ,  61 series 

1 5,4 l iters 1 1 6 . 3  U S  qts,  1 3 . 6  Imp. qts) 
HJ75 series 

1 4. 2  l iters (1 5.0 US qts, 1 2 .5  Imp. qts) 
(el Insta l l  the  rad iator  cap.  

(f) Start  the  eng ine and check for leaks 

igl Recheck the coolant level  and ref i l l  as necessary. 



CO-4 

Drive Bel t  

• Non-reusable part  

COO LING SYSTEM - Water Pump 

Fan 

WATE R P U M P  

REMOVAL O F  WATER P U M P  

r ·w., . .

. 

"" �� I �Ulley , 
Fluid Coupling I 

I 

�r 
• Gasket 

wi. "0;' 

f��' w ••• "

.

", l�.� '"." 
F a n  Spacer 

Fan  



COOLING SYSTEM - Waler P u m p  

1 .  DRAIN E N G I N E  COOLA N T  (See p a g e  CO-31 

2 .  R E M O V E  DRIVE B E LT 

3.  R E M O V E  FAN A N D  WATER P U M P  P U l l E Y  

[wI Flu id Coupl ing]  

CO-5 

Remove t h e  lour  nuts ho ld ing  t h e  f lu id  coupl ing to t h e  
pu l ley seat, a n d  remove t h e  fan and f l u i d  c o u p l i n g  assem
b ly  and t h e  pump pul ley.  

[w/o Fluid Coupling] 
Remove t h e  four bolts h o lding the fan to the  pu l ley seat 
and remove the t a n .  fan spacer and pump pulley . 

4. DISCONN ECT HOSES FROM WATER P U M P  

( a )  Radiator i n l e t  hose 

(b) [wi Heater) 
Heater hose 

6. REMOVE WATER P U M P  

( a )  Remove t h e  f o u r  bo l ts .  

(b l  Disconnect t h e  water by- pass hose, and remove the 
water  pump and gasket.  

I N S P ECTION OF WATER P U M P  
CO M PO N E NTS 

1 .  I N S PECT WATER PUMP 

Turn t h e  pu l ley  seat and check t h a t  the water pump bear
ing moves smooth ly  and qu iet ly  

I f  necessary, rep lace the water pump bearing. 

2.  INSPECT F L U I D  C O U PLING 

Chec"- t h e  l Iu id  coup l ing  for  damage and s i l icon o i l  
leakage. 

I f  necessary, replace the l Iu id coupl ing .  



CO·6 COO L I N G  SYSTEM - Water Pum p 

COMPON ENTS

----------

• Seal  Set 

Reta io iOj Wi,e L I sJ:,a�k i n g 

'T' f' � � ,�tn� 
� . '  I 

Rotor 

Water Pump Cover 

• Non-reusable part 

I Water Pu 
• Water Pump Bearing 

mp Cover 

DISAS S E M B L Y  OF 

1. REMOVE w 
WATER PU M P  

Remove the  

�T E R  PUMP BODY 

and gasket .  
Ive  nuts,  spr ing washers , water pump body 

S S T '-- . .-' 

;ti£� 
2. REMOVE P U L L E Y  S 

U s i ng SST and a 

EAT 

remove the 
press, press th  

S S T  0 

pul ley s e a t .  
e shaf '  o f  ' h e  b 

. 

9 2 3 6 . 00 1 0 1  109 

ea"og aod 

=\ :r��j? .>�� '" 
' 

C.OO24{l 

2 3 7 ·000 1 0  . 0 9 2 3 7 ·000401 

.., 



COO L I N G  S Y STEM - Water Pump C O - 7  

3.  REMOVE ROTOR 

Using SST and a press. press the shaft of the bearing and 
remove I he rolor. 

SST 0 9 2 3 6-001 0 1  [09 2 3 7 -000 1 0. 092 3 7 - 00040[ 

4. R E MOVE WATER P U M P  B E A R [ N G  

(al Remove the reta in ing wire 

5. 

(b ) Grad ually heat the water pump body to approx. 8 5 <>C 
[ 1 8 5 ' F I .  

( e )  U s ing SST and a press, press t h e  o u t e r  race of t h e  
bearing and remove the beari ng .  

SST 0 9 2 3 6 - 00 1 0 1  109 2 3 7 -00040) 

REMOVE S E A L ,  SEAT AND PACK I N G  



CO-8 COOLING SYSTEM - Water Pump 

A SS E M B L Y  OF WATER P U M P  
(See page CO-G)  

NOTE : Always assemble the  waler p u m p  wdh new seal  
set and water bear ing .  

1 .  I N STALL WATER PUMP B E A R I N G  

(a)  G radua l ly  heat  the w a t e r  p u m p  b o d y  to  approx. 8 S ¢. C  

1 1 85°F ) .  

(bl Us ing SST and  a press ,  p ress  i n  t h e  outer  race  of the  
bearing. 

SST 09236-00 1 0 1  109 2 3 7 - 00020) 

(e) Insta l l  the reta in ing wire. 

2. INSTA L L  SEAL 

3 .  

Using SST and a press, press i n  a new sea l .  

SST 09236-00 1 0 1 10923 7 - 00020) 

INSTALL ROTOR 

(a} Place new packing and seat i n to  the rOtor .  



COOLING SYSTEM - Water Pump 

(bl  Using a press,  press in t h e  rotor. 

4. INSTALL PULLEY SEAT 

CO -9 

Using S S T  and a press, press in the  p u l lev seat to a dis
tance of A from the shaft  edge of the  water p u m p  bearing.  

SST 09236-00 1 0 1  109237 -000301 

Distance (A) : 
wi Flu id  coupl ing 49,5 - 50,9 mm 

( 1 .949 - 2.004 in . )  
w/o F lu id  coupl ing  84.5 - 85.9 mm 

13 .327 - 3.382 in . 1  

6. INSTALL WATER P U M P  BODY 

I nstal l  a new gasket a n d  the water  p u m p  body wi th  t h e  
f ive spri n g  washers a n d  nuts .  

Torque:  1 85 kg-cm ( 1 3 ft- Ib,  18 N'ml  

6.  C H E C K  WATER PUMP B E A R I N G  ROTATES 
SMOOTHLY 



CO· , o  COOLING SYSTEM - Water Pump 

I N STA LLATION O F  WATER P U M P  
iSee page co·.) 

1 .  INSTALL WATER P U M P  

Connect the  water by- pass hose, insta l l  a n e w  gasket a n d  
t h e  wa ter p u m p  w i th  t h e  f o u r  boi ls .  

Torq u e :  3 7 5  kg-em (27 I t - lb .  3 7  N-ml 

2 .  CONNECT HOSES 

3 .  

4. 

5 .  

6. 

la) Radiator in le t  hose 
(bl [wI Heater!  

Healer hose 

INSTALL WATER PUMP PULLEY A N D  FAN 
{wI F lu id Coup l ingl  
I ns ta l l  t h e  pump pu l l ey  and the f l u id coupl ing and fan  
assem bly wi th  the four  nuts .  

[w/o F lu id Coupl ing] 
Instal l  the pump pul ley and the dr ive shaft  a n d  fan assem
bly wi th  the  four  nuts .  

INSTALL ANO AOJUST DRIVE BELT 
(See page CH-61  

R E F i l l  W ITH COOLANT (See page CO -3) 

START E N G I N E  AND CHECK F O R  L E A K S  



COOLING SYSTEM - Thermosta t  CO- l l 

� .1-�- . " - � 
1 0 mm 

. 

c oo , �o  

T H E R M OSTAT 

REMOVAL O F  T H E R M OSTAT 

1 .  DRAIN E N G I N E  COOLANT (See page C O · 3J 

2. D ISCONN ECT RADIATOR I N L E T  HOSE FROM WATER 
OUTLET 

3. R E M OV E  WATER OUTLET 
Remove the t h ree bol ls .  water out le t  and gasket .  

4. REMOVE T H E R M OSTAT 

I N S PECTION O F  T H E R M OSTAT 
NOTE: The thermostat is  n u m bered with the va lve open
ing temperature.  

(a l  Immerse t h e  thermostat in  water  and gradual ly  heat 
t h e  water .  

(bl Check t h e  valve opening temperature .  

Valve opening tempera ture : 
82"C type 80 - 84"C ( 1 76 - 1 83�FI  
88°C Iype 86 - 90°C ( 1 87 - 1 94°F) 

I f  the valve opening temperature i s  within specif icat ion,  
replace the  thermosta t .  

Ie )  C heck t h e  valve l i f t  

Valve l i f t :  
82"C type 

1 0 m m  (0.39 in.)  or more at  95"'C (203"F) 
88"C type 

1 0 mm (0.39 in . )  or more a t  1 OO�C ( 2 1 2°F) 
I f  the valve l i f t  i s  less than  specif icat ion.  replace the t her· 
mostat .  



CO- 1 2 COOLING SYSTEM - Thermostat Radiator  

I N S TALLATION O F  T H E R M OS TAT 

1.  PLACE THERMOSTAT I N  WATER I N L E T  

2.  I N S TALL WATER OUTLET 
(al I ns ta l l  a new gasket and t h e  water  oul le t  with t h e  

three bol ls .  

Torq u e :  1 85 kg-em ( 1 3  fHb. 1 8  N - m )  
( b )  Secure t h e  w a t e r  by-pass p i p e  o f  turbocharger wi l l) 

the b o l t . (See page E M - 7 5 )  

3 .  C O N N E C T  RADIATOR I N L ET H O S E  

4 .  F I L L  WITH E N G I N E  C O O L A N T  (See page C O · 3 )  

5 .  S T A R T  E N G I N E  A N D  C H E C K  F O R  LEAKS 

RADIATOR 

CLE A N I N G  O F  R A D IATOR 

U s i n g  water or a s team c leaner. remove any mud and d i rt 
from the radialor  core.  

C A U T I O N : If using 8 high pressure type c leaner, b e  
carefu l  not  to d e f o r m  the f ins of the rad iato r  c o r e .  I f  
the c l e a n e r  n o z z l e  pressure is 3 0  - 3 5  kg/cm2 ( 4 2 7  -
498 ps i .  2 ,942- 3,432 k P a ) .  keep a d i s tance of  at  least 
40 - SO e m  ( 1 5 . 7 5  - , 9 .69 i n J  between the radiator 
core and cleaner nozzle.  

I N S PECTION O F  RADIATO R 

1 .  INSPECT RADIATOR C A P  
Using a radiator cap tester,  p u m p  t h e  t e s t e r  and measure 
t h e  rel ief valve opening pressure.  

S t andard opening pressure : 
0.75 - 1 .0 5  kg/cm� 
( 1 0 . 7  - 1 4.9 psi,  74 - 103 kPal 

M i n i m u m  opening press u r e :  
0.6 k g l c m �  (S.5  ps i ,  59 kPa l  

I f  the o p e n i n g  pressure is  l e s s  than m i n i m u m .  replace t h e  
rad iator  cap. 

2 .  I N S PECT COOLING SYSTEM FOR L E A K S  
(a ) F i l l t he  rad ialor  w i t h  c o o l a n l  a n d  a t t a c h  a p ressure 

tesler .  

(b) Warm up the engine.  

Ie) Pump i t  to 1 . 2  kg/cm:l(l  7.1  psi .  1 1 8  kPa),  check that  
presure does not  drop.  

U t he pressure drops,  check f o r  leaks from the hoses. 
radiator o r  water pump.  \ I  n o  externa l  leaks are found, 
check the healer c..)re, c y l inder block and head 
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L U B R I C AT I O N  S Y S T E M  

TROUBLESHOOTING 
O I L  PRESSURE C H E C K  
R E P L A C E M E N T  O F  E N G I N E  O I L  
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L U - 2  
L U - 3  

A N D  O i l  F i l T E R  l U · 4  
O I L  P U M P  L U -6 
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Problem 
Oil lealo:age 

L U B R ICATION SYSTEM - Troubleshooting 

TRO U B LESHOOTI N G  

Possib le c a u s e  

Cyl inder head, cy l inder  b lock or oil  pump 
body damaged or cracked 
Oil s e o l  faulty 

Remedy 
Repair as necessary 

Replace o i l sea l 
Replace gaske t 1 ______ t-_G' __ S_k '_'_f au l 'Y'----________ + ___ -

Low oil pressure Oil leakage 
Relief vahle faulty 
O i l  pump faul ty  
Engine oil  poor qual i ty 
C r a n k s h a f l  bear ing fauhy 

Repair as necessary 
Repair rel ie f valve 
Repair  oi l  p u m p  
Replace engine o i l  
R e p l a c e  bearing 

�
�

�o nneCllng rod bearing faulty 
Oi l  f i l ter clOgge_d ________ +-___ _ 

High oil pressure Rel ief  vaive rau l lY  

Replace bear ing 
R e place oi l  f i l ter 

Repair  rel ief  ..,alve 

Page 

EM- B 7 . 1 1 2  

LU-5 
LU-5 
lU-4 

EM-95  
EM-95  
l U-4 ., 
LU-S 



L U B RICATION SYSTEM - Oil Pressure Check LU-3 

O I L  PRES S U R E  CHECK 
1 .  CHECK E N G I N E  O I L  QUALITY 

Check  t h e  o i l  for deter iorat ion.  e n t ry  01 water .  d iscoloring 
or th inn ing .  

I f the  q u a l i ty is poar. rep lace t h e  o i l .  

Use API grade C C .  CD. or bet ter  a n d  recommended 
viscosity o i l .  

NOTE :  Be sure t o  u s e  CD t y p e  or bel te r  for t h e  \/ e h i c l e  
w i t h  turbocharger.  

2. CHECK E N G I N E  OIL L E V E L  

The o i l  level s h o u l d  be between t h e  " L "  and "F ' marks o n  
t h e  l e \/ e l  g a uge. 

I f low. check for leakage and add oi l  u p  to the " F "  mark .  

3. REMOVE O I L  PRESSURE SWITCH OR S E N D E R  GAUGE 

4. INSTA L L  O I L  PRESS U R E  G A U G E  

5 .  START E N G I N E  

S t a r t  engine and w a r m  i t  up to normal  opera t ing tem
perature.  

6. CHECK OIL PRESSURE 

O i l  pressure:  
A t  id le 0.3 kg/cm2 (4.3 psi .  29 kPal 

or more 
At 3 , 000 rpm 2.6 - 6.0 k g/em'z 

136 - 86 ps i ,  2 4 5  - 5 8 8  kPai 

NOTE: Check for  oi l  leakage alter reinstal l ing t h e  o i l  
pressure switch a r  sender gauge.  



lU-4 lUBRICA nON SYSTEM - Replacement  o f  Eng ine Oil  and O i l  F i l ter  

� .. 

REPLAC E M E N T  OF E N G I N E  O I L  
A N D  O I L  F I LTER 
1 .  D R A I N  E N G I N E  O I L  

2 .  

3.  

{a l  Remove the o i l  f i l ler  cap .  

(b )  Remove the o i l  dra in  plug and dra in  the engine oi l  in to  
a conta iner. 

REPLACE OIL F ILTER 

(a )  Us ing  SST,  remove the o i l  f i l ler. 

S S T  0 9 2 2 8 ·600 1 0  

fb i Check and c lean the o i l  f i l t e r  insta l lat ion surface.  

leI Apply clean engine oi l  to the gasket  o f  a new oi l  f i l ter .  

(dl lig ht ly  screw in  t h e  oi l  f i l te r  by hand t o  where you 
feel resistance. 

(e) Using SST t ighten i t  another  1 tum. 

S S T  0 9 2 2 8 · 600 1 0  

F I L L  WITH E N G I N E  O I L  

{ a }  Clean and i n S t a l l  the o i l  d r a i n  p lug wi th  a new gasket 
Torque the drain p lug.  

Torque:  400 kg·em (29  rt - Ib.  39 N · m) 

(b) F i l l  t h e  engine  wi th  new o i l .  API grade CC. CD or bet-
ter .  

NOTE:  Be sure  to use C D  type or bel ter  for the  veh ic le  
w i t h  turbocharger .  

Capacity : 
Drain  and ref i l l-

w/o O i l  f i l ter change 
B.' l i ters (S.6 U S  qts .  7.1  Imp.qtsl 

wi Oil f i lter change 
9.7 l i ters ( 1 0 . 3  U S  qts , S.S Imp.qts) 

Dry Ii 11- 1 0 .3  l iters ( 1 0 . 9  US qls, 9 . 1 Imp,qts) 

(el Insta l l the o i l  l i l ler cap together with the gasket 

4 .  START E N G I N E  A N D  CHECK FOR LEAKS 

6.  RECHECK E N G I N E  Oil lEVEL (See page LU-3 )  



__________ 
ILLlUJ IB R ICATIDN SYSTEM O i l  Pump 

O I L  P U M P  

L U - 5  

REMOVAL O F  OIL  

N O T E -

P U M P  

stra in�r s
�h�n repa i r ing t h e  . 

a u  d be removed an�1 cie��:d the oil pan and 



LU-6 L U B R ICATION SYSTEM - Oi l  P u m p  
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1 .  D R A I N  E N G I N E  O i l  (See page L U -41 

2 .  REMOVE DRIVE B E L  T 

3.  REMOVE FAN A N O  WATER P U M P  PUllEY 
(See page CO-5)  

4.  REMOVE CRANKSHAFT P U L LE Y  A N D  TIMING GEAR 
COVER 
(See steps 7 to 9 o n pages EM-79 and 80) 

5 .  SET NO. 1 C Y L I N D E R  TO TDC/COMPRESSION 

T u r n  t h e  crankshaf t  cl ockwIse, and set  the " 3 "  t im ing  
mark  of t h e  camsha f l  l im ing  gear  and t h e  key groove of 
the cranksha f t  t iming gear  a s  shown. 

6 .  REMOVE AUTOMATIC T IM ER,  NO. 2 .  NO. 1 IDLE 
G E A R  AND CRANKSHAFT T I M I N G  G E A R  
( S e e  steps 1 "  1 5  to 1 7  on p a g e s  E M - S O  t o  B21 

7 .  REMOVE CAMSHAFT T I M I N G  G E A R  

8.  

(a) Using SST. remove t h e  bol t  and plate washer  hold ing  
the  camshaf t  to l he l im ing gear. 

S S T  09278-540 1 2 

(hi Using SST, remove the l im ing gear, 

SST 09950-200 1 7 

REMOVE O i l  PAN 

la) Remove t h e  twenty-e ight  bo l ts .  two n u ls, oi t  pan a n d  
gasket .  



L U B RICATIO N SYSTEM - O i l  Pump LU - 7  

9 .  

( b )  Insert the SST blade between t h e  o i l  pan a n d  cy l inder  
b lock (2H)  or s t i f fen ing p late ( 1  2H- T), c u t  of f  appl ied 
sealer and  remove the o i l  pan. 

SST 090 3 2 - 00 1 00 

CAUTION : 
• Do not use SST for the t i m i n g  gear case side and 

rear o i l  seal retainer side. (2H) 

• Be careful not to damage the o i l  pan flange. 

REMOVE O I L  STRAI N E R  AND OIL PIPE 

(a) Remove the two bolts, two nuts .  o i l  s t ra iner and 
gasket .  

(b)  Remove the un ion bo l l .  two n u ts, o i l  p i pe and 
gaskets .  

1 0 . [ 1 2 H -Tl 
REMOVE STI F F E N I N G  PLATE 

Insert the SST blade between the st i f fening plate and 
cyl inder block, c u t  off applied sea ler  and remove the 
st i f fen ing plale.  

SST 09032-00 1 00 

CAUTI O N :  
• D o  n o t  u s e  S S T  for t h e  t i m i n g  gear case s i d e  a n d  

rear o i l  s e a l  retainer side.  

• Be careful not to damage the st iffening plate.  

1 1 .  REMOVE O I L  PUMP 

Remove t h e  e ight  bol ts .  o i l  pump, gasket and O-r ing.  
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�:�i��� Body 
ear Case) 

• Non-reusable part 

C O M P O N E NTS 

D I SAS S E M B LY 

1 .  REMOVE R 

O F  O I L  P U M P  

R 
E L i E F  VALVE 

emove the p lug .  gasket ,  S . pnng and relief valve. 

2. REMOVE DRIV 

(a) Remove Ih: 
� N D  DRIVEN ROTORS 

(b) Remo 

eig h t  screws and . 

ve t h e  d rive and d ' 

all pump cover 

r iven rotors. 
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LUB RICATION SYSTE M - O i l  Pump 

I N S PECTION O F  Oil PU M P  

1 .  I N SPECT R E L I E F  VALVE 

LU-9 

Coat  the  valve wi th  engine oi l  and check tha t  i t  fa l ls  
smooth ly into t h e  valve ho le  by i ts  own weight.  

I f  opera t ion is nOI as specif ied, replace the  relief valve. I f  
neceSSary, replace the o i l  pump body. 

(' 2.  I N S PECT DRIVE A N D  DRIVEN ROTORS 

A.  Inspect Rotor Body C learance 

Using a feeler gauge, measure the clearance between the 
driver rotor and body. 

S tandard body clearanc e :  0 . 1 44 - 0.2 1 9  mm 
10 .0067 - 0.0086 in . !  

Maximum body clearance : 0.40 mm 10.0 1 5 7  in.1  

I I  t h e  clearance is greater tMan ma)(imum. replace rotors I f  
necess a ry, replace the  o i l  pump body .  

B .  Inspect  Rotor  S ide C learance 

Using a feeler gauge and precision stra ight  edge, measure 
the c learance belween t h e  rotor and precis ion s t ra ight  
edge .  

Sta ndard s ide clearance: 0.035 - 0.090 mm 
{0.00 1 4  - 0.0036 in . !  

M a x imum side c learance : 0 . 1 5  mm 10.0069 in . 1  

I f  the clea rance i s  g rea ler than ma)(imum, rep lace the 
rotors I f  necessary, replace t h e  o i l  pump body.  

C. I nspect  Rotor T ip C learance 

Using a feeler gau ge, measure Ihe clearance between the 
drive and driven rolors . 

Sta ndard tip clearance: 0.1 1 0  - 0.240 mm 
(0.0043 - 0.0094 inJ 

Maximum tip clearance : 0.30 mm 10.01 1 8  in.! 

I f  Ihe clearance i s  g reater than ma)(imum, replace t h e  
rotors. 

3 .  I NSPECT DRIVE SPL INE 

Us ing  a d ia l  ind icator, measure the  backlash whi le  tuming  
the d riven ro lor  c lockwise and  counterclockw ise in  several 
places. 

Standard backlas h :  0.541 - 0.790 mm 
{0.02 1 3  - 0.03 1 1  in.! 

Maximum backlash:  1 . 00 mm (0.0394 in.!  

I f  the backlash I S  g reater than ma)( imum,  replace the 
rotors and spl ine 



LU - l 0  L U B RICATION SYSTEM - O i l  Pump 

REPLAC E M E N T  OF DRIVE S P L I N E  

1 . REMOVE DRIVE S P L I N E  

(a) Remove t h e  t w o  set  keys . 

(b) Set t h e  drive spl ine wi th  the hole  facing dOwnward 
by t u rning the c r a n k s h a f t . 

CAUTIO N :  Do not turn the crankshaft  more than 1 /4 
revolut ion .  

(c )  Us ing a chisel  and hammer. l a p  the dr ive  sp l ine out  
of the  hole  u n t i l  SST can be hooked to sp l ine's end . 

(d) Using SST.  remove the dr ive spl ine. 

S S T  0 9 9 5 0-200 1 7  

2. INSTALL N E W  DRIVE SPLINE 

(a) Us ing SST and a h a m m er. l a p  in  the  d r i v e  sp l ine . 

S S T  09608 - 3 5 0 1 4  (09608-060401 

(b) Ins ta l l  the  two set  keys. .., 

., 
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L U B RICATION SYSTEM - O i l  Pump 

A S S E M B L Y  OF OIL P U M P  
(See page l U - 8) 

1 .  INSTALL DRIVE A N D  DRIVEN ROTO RS 

LU - 1 1 

(a) Insert the drive and dr iven rotors in to  the oil p u m p  
b o d y  with t h e  m a r k s  f a c i n g  the  o i l  p u m p  c o v e r  side. 

(bl Instal l  the o i l  pump cover wi t h  t h e  e ight  screws. 

2. I N STALL R E L I E F  VALVE 

Insta t l  the re l ie f  v a l v e  a n d  s p r i n g  with a new gasket and 
t h e  p lug .  

Torq u e :  500 kg-em (36 ft- Ib, 49 N-m)  

I N S TALLATION O F  OIL P U M P  

(See page L U - 51 

1 .  INSTALL O I L  P U M P  

N O T E :  Use the b o l t s  ind icated " A "  a n d  "8" .  

l a )  A p p l y  a l ight  c o a t  o f  e n g i n e  o i l  to a n e w  O-ring,  a n d  
p lace the O-r ing i n  p o s i t i o n  o n  t h e  inject ion p u m p  
retainer. 

(b) Place a new gasket i n  posit ion o n  the cyl inder block. 
k)  Instal l  the o i l  pump with the eig h t  bolts. Torque the 

bolts. 

Torque:  260 kg-em ( 1 8  ft- Ib,  2 5 N-m)  



LU-1 2 

Front .. 

L U B RICATION SYSTEM - 0;1 P u m p  

2 ,  " 2 H , Tj 
INSTALL STI F F E N I N G  PLATE 
(a) Remove any o i l  packing materia l  and be careful  nOt  to 

drop any oil on the contact ing surfaces of  the st i ffen
i n g  plate and cyl inder b lock.  

• U sing a razor b lade and gasket scraper, remove a l l  
the old pack ing (F IPGI  mater ia l  f rom the gasket  
surfaces and sea l ing groove. 

• Thoroughly clean a l l  components  to remove a l l  t h e  
l o o s e  mater ia l  

• Clean both sea l ing surfaces with a non-res idue 
so lvent .  

CAUTION : Do not  use a solv e n t  which w i l l  affect the 
painted surfaces. 
(b) Apply seal pack ing 10 the o i l  p a n  as shown in  the 

f igure .  

Seal packing:  Part No.08826-00080 or equivant 
• I ns ta l l  a nozz le tha i  h a s  been cut  to t h e  3 mm 

(0. 1 2  in . !  opening.  

NOTE:  Avoid apply ing an excess amount to the surface,  
Be especia l ly carefu l  near oi l  passages,  

• Parts must  be assembled with in 1 5  minutes  o f  
appl icat ion .  Otherwise,  the mater ia l  m u s t  b e  
removed and reappl ied. 

• Immediate ly remove nozzle f rom t ube and reinstal l  
cap. 

tel Attach t h e  st i f fening p la te  to t h e  cy l inder block.  

3. I N STAll OIL STRA I N E R  AND O I L  P I P E  
(a) I n s t a l l  a n e w  g asket and o i l  s t r a i n e r  wi th  t h e  t w o  bolts 

and two nuts .  Torque t h e  bo l ts  and nuts.  

Torq u e :  1 8 5 kg-em ( 1 3  ft- Ib.  18 N·m) 
(b l Insta l l  new t hree gaskets and o i l  p ipe with the union 

bol t  and two nuts .  Torque t h e  umon bolt and nuts .  

Torq u e :  
U nion bolt  450 k g - e m  (33 f t - I b .  4 4  N · ml 
N u t  1 85 kg-em ( 1 3 I t - lb .  1 8  N ·m) 



L U BRICA TlON SYSTEM - Oil P u m p  L U · 1 3 

C-:J 
ju 

4. IN STA LL OIL PAN 
(a )  Remove any o i l  pack ing mater ia l  and be carefu l  not to 

drop any o i l  o n  the contact ing surfaces of  the  oi l  pan 12Hl or s t i f fening p late ( 1 2 H - T)  and cyl inder block.  

• Using a ra zor  b lade and gasket scra per. remove al l  
the old packing IF IPG)  material f rom the  gasket 
surfaces and seal ing groove. 

• Thorough ly  clean all  components to remove a l l  the 
loose mater ia l .  

• Clean both seal ing surfaces with a non-residue 
solvent .  

CAUTION : Do not use a solvent which wi l l  affect the 
p a i n ted surraces. 

(b) Apply seal packing to the o i l  pan as  shown in the  
f igure 

Seal  packing : Part No.OS826-000S0 or equivant 

• Insta l l  a nozzle that  has been c u t  to t he 3 m m  
/0 . 1 2 i n . !  opening .  

NOTE:  Avoid apply ing a n  excess amount  to t h e  surface .  
Be especia l ly  careful  near o i l  passages .  

• Paris must  be assembled wi th in  15 minutes of  
appl icat ion .  Otherwise. t h e  m a terial must  be 
removed a n d  reappl ied 

• Immediately remove nozz le  f rom tube a n d  reinstal l  
cap.  

(c) Ins ta l l  t he o i l  pan wi lh  t he twenty-eig h t  and twa nuts .  

Torque:  1 30 kg-em ( 9  rt - I b .  1 3  N'm) 

5 .  I N STALL CAMSHAFT TIMING GEAR 
(a) A l ign  the  set key with  t h e  key groove o f  the  t iming 

gear. 

(b) Using a plast ic- faced hammer. tap in  the t iming gear.  

lei Apply 8 l ight coat o f  engine oil o n  t h e  t h reads and 
under the bol l  head. 

(d) US ing SST. insta l l  the plate washer and mount b o l l .  
T o r q u e  the b o l l .  

SST 0 9 2 7 8 · 5 4 0 1 2  

Torque : 450 kg-em (33 ft- Ib ,  44 N ' m )  

6.  I N STALL C R A N K S HAFT T I M I N G  G E A R .  NO. 1 I D L E  
G E A R  A N D  AUTOMATIC T I M E R  
(S ee step s 1 ,  2 a n d  1 0  o n pages E M · BB a n d  90) 



L U - 1 4  L U B R ICATION S Y S T E M  - Oi l  Pump 

7 .  INSTALL NO. 2 I D L E R  GEAR 
(a) Al ign the "l  , . and "3" t i m i ng marks of the No. 2 id le  

gear  wi th  t h e  "'"  t i m i ng mark o f  t h e  NO. 1 id le  gear 
and "3" t i m ing mark of t h e  camshaft  t i m i ng gear  
respectively . and mesh the g ears.  

(b) Apply a l ight  coat  o f  engine o i l  on the  t hreads and 
under the bolt  heDds .  

(e) I ns la l l  the thrust  p la te  w i th  t h e  two bol ts .  Torq ue the 
bolts .  

Torque : 475 kg-em (34 ft- Ib,  4 7  N'm) 

8 .  INSTALL T I M I N G  GEAR COVER A N D  C R A N K S H A F T  
P U L L E Y  
(See steps 12  to 1 4 on p a g e s  E M - 9 1  and 9 2 )  

9 . I N STALL W A T E R  P U M P  P U l l E Y  A N D  FAN 
(See page CO-l  0)  

1 0. I N STA L L  A N D  ADJUST D R I V E  B E LT 
(See page C H - 6) 

1 1 .  F I L L  W I T H  E N G I N E  O I L  (See page L U - 4 )  

1 2 . S T A R T  E N G I N E  A N D  C H E C K  F O R  L E A K S  

1 3 . R E C H E C K  E N G I N E  O I L  L E V E L  ( S e e  page LU-3)  



LUB RICATION S Y STEM - Oil Cooler and Relief Valve l U - 1 6  

• 

�-cm (h-Ib. � Specif ied torque 

• Non-reusable parI  

O I L  COOLER AN D RELI E F  VALVE 
C O M P O N E NTS 

. Gaskel I 
I 280 j20. 2jU 



L U - 1 6  L U B RICATION SYSTEM - Oi l  Cooler and Rel ief V alve 

R E MOVAL OF O I L  COOLER AND REL I E F  
VALVE 
! S e e  p a g e  L U · ' S} 

1 .  DRA I N  ENGINE COOLANT (See page CO-3)  

2 .  REMOVE DRIVE B E LT 

3. REMOVE FAN A N D  WATER PU M P  PULLEY 
(See page CO-51  

4 .  REMOVE CRA N KSHA FT P U L L E Y  A N D  TIM I N G  GEAR 
COVER 
(See steps 7 to 9 on pages EM-79 and 80) 

5 .  REMOVE AUTOMATIC T I M E R  (See page FU-2 2) 

6 _  12H MIT (wi EDIC SYST E M ) ]  
R E M OV E  E D I C  MOTOR 

7 .  ] 2 H  MIT (w/o EDIC SYSTEM)]  
REMOVE O V E R I N J ECTION M A G N ET 

8. REMOV e  I N J E CTION P U M P  (See page fU-30 and 3 1 )  

9 .  REMOVE OIL  F I L  T E R  (See page LU-4)  

1 0 . REMOVE RELIEF  VALVE 

Rem ove t h e  p lug .  gasket, spr ing and re l ie f  va lve .  

, 1 .  REMOVE O I L  F i lTER BRACKET 

Remove the l o u r  bo i ls .  bracket and gasket .  

1 2. REMOVE O I L  COOLER A N D  Oil  COOLER CASE 
ASSEMBLY 

R e m o v e  the t w e n t y - f o u r  bo i lS .  t h e  o i l  cooler an d  g a s k e t  
together with  t h e  o i l  cooler c a s e .  



L U B RICATION SYSTEM - Oil Cooler and Rel iel Val\le L U - 1 7 

' 3 . S E PARATE O I L  COOLER AND O I L  COOLER CASE 

Remove the four nuts,  o i l  cooler, two D-r ings and gaskets .  

I N S PECTION O F  OIL COO L E R  AND R E L I E F  
VALVE 

, .  INSPECT R E L I E F  VALVE 

2 .  

C o a t  t h e  val\le w i t h  e n g i n e  o i l  and check t h a t  i t  fa l ls  
smooth ly  i n t o  t h e  val\le hole by i t s  own weig h ! .  

I f  operat ion is  nol  a s  speci fied. replace the rel ief valve. I f  
necessary, replace t h e  o i t  f i l ler  bracket .  

I N SPECT O I L  COOLER 

Check  t h e  o i l  coo le r  for damage or  c logging.  



LU - 1 8  L U B RICATION SYSTEM - Oi l  Cooler  and Rel ief  Va lve 

B � � 

A «ZJ) )'J;' 

B �  

c � � 

I N STALLATION OF O I L  COOLER A N D  
R E L I E F  VALVE 
(See page L U - 1 5J  

1 .  ASSE M B L E  O I L  C O O L E R  A N D  O I L  COOLER CASE 

Assem ble t h e- oi l  cooler and o i l  cooler  case together with 
new two gaske1s and O - r ings .  I ns ta l l  t h e  four nuts.  

Torq ue :  2 5 0  kg-em ( 1 8 ft· lb .  2 5  N ' m )  

2. INSTALL O I L  C O O L E R  A N D  O I L  C O O L E R  CASE 
A S S E M B L Y  

N OTE;  Use the bo l ts  ind ica ted  "A" and "B ."  

I ns ta l l  a new gasket the o i l  cooler  and o i l  coo le r  case 
assembly with the twenty - f o u r  boi ls .  

Torq u e :  185 kg-em ( 1 3 ft- lb,  1 8  N'm) 

3 .  I N STA L L  O I L  F I LT E R  BRACKET 

N OT E '  Use the bolts indicated "A,"  "8" and "C."  

I n s t a l l  a new gasket and the o i l  f i l ter bracket  wi th  the  four  
bo l ts .  

Torque: 1 85 k g · e m  ( 1 3 f t - Ib .  18 N-m)  



L U B R I CATION SYSTEM - Oil Cooler and Relief Valve 

4. I N STALL RELIEF VALVE 

LU-1 9 

I n s t a l l  the rel ief valve and spf i ng with a new gasket and 
the p lug.  

Torque:  600 kg-em 136 ft- lb.  49 N ' m) 

5. I N STALL a l l  F ILTER (See page LU -4) 

6.  I N STAll I N J ECTION PUMP 
ISee pages FU·98 and 99) 

7 .  (2H MiT (wi EDIC SYSTEMI)  
INSTALL EDIC MOTOR 

8.  (2H MiT (w/o EDIC SYSTEM I) 
I N STALL OVERI N J ECTION M A G N E T  

9.  I N STAll AUTOMATIC T I M E R  I S e e  p a g e  fU-2Sl  

1 0. INSTALL TIMING GEAR COVER A N D  C R A N K S H A FT 
PULLEY 
ISee steps 12 to 14 on pages EM·91 and 92)  

1 1 .  INSTALL WATER P U M P  PULLEY AND FAN 
(See page CO-1  0) 

1 2. I N STALL AND A D J U S T  DRIVE BELT 
ISee page CH -Sl 

1 3 . FILL WITH E N G I N E  COOLANT (See page CO-3) 

1 4. START E N G I N E  A N D  CHECK FOR LEAKS 

1 5 . CHECK E N G I N E  a l l  lEVEL (See page LU -31 



LU-20 L U B RICATION SYSTEM - Oil N o z z les a n d  C heck Va lves  l 1 2 H - T I  

�it-Ib. � : Specif ied torque 
• Non-reusable part 

O I L  NOZZLES A N D  CHECK VALVES 
[ 1 2H-T] 

C O M P O N ENTS 

l-----Slif fening Plate 

@}-----.------- + Gasket 

6--------����.iiiQ 
I\i;;�;#_--------Oil S!rainer 

'-'><1.)------Oil Pan 
mr-�---- . G a s kel  

., 



LU BRICATION SYSTEM - Oil Nozz les  and Check Valves [ 1 2 H - T) L U - 2 l  

REMOVAL OF OIL NOZZLES A N D  C H ECK 
VALVES 
{See page LU -201 

1 .  DRAIN ENGINE Oil [See page lU -41 

2 .  REMOVE OIL PAN ANO STIFFE N I N G  PLATE 
(See steps 8 to 12 o n  pages l U - 6  and 7) 

3. REM OVE OIL NOZZLES A N D  CHECK VALVES 

INSPECTION O F  OIL NOZZLE A N D  C H E C K  
VALVES 

1 .  INSPECT CHECK VALVE 

2 .  

Push t h e  valve w i \ h  a wooden s l i C k  to check to c h e c k  i f i t  
is s t u c k  

I f  opera t i ng i s  not as specif ied,  replace the check  valve. 

I N S PECT OIL  NOZZLES 
Check the o i l  nozzle for damage o r  c logg ing .  



LU-22 L U B R ICATION SYSTEM - Oi l  Nozz les  and Check Va lves  1 1  2 H -T l  

I N STALLATI ON O F  OIL NOZZLES A N D  
C H E C K  VALVES 
( S e e  p a g e  lU -201 

1 .  INSTALL O I L  NOZZLES A N D  CHECK VALVES 

(a) Al ign the p in  of  the o i l  nozzle wi th  t h e  pin ho le  of the 
cy l inder  b lock .  

(bl I nsta l l  the oi l  nozzles and check va lves .  T o rque the 
check valve. 

Torq u e :  275 kg-em 120 I t · l b .  2 7  N ' m) 

2.  INSTALL STIFFE N I N G  PLATE A N D  O I L  PAN 
(See steps 2 to 4 on pages L U - 1 2 and 1 3) 

3.  F i l L  WITH E N G I N E  O i l  (See page L U - 4J 

-4. START E N G I N E  CHECK FOR L E A K S  

5.  RECHECK ENGINE O I L  lEVEL ( S e e  p a g e  lU-3J  

.., 



START I N G  S Y S T E M  

PRE-HEATING SYSTEM 1 2 H J  

P R E - H E A T I N G  SYSTEM 1 1 2H -TJ 

TROUBLESHOOTING 

ST- 1 

Page 

ST-2 

ST-8 

ST- 1 0  

STARTING SYSTEM CIRCUIT ST- 1 0  

STARTER ST- 1 1 

STARTER RELAY 5T-20 

ELECTRICAL DIESEL I N J ECTION CONTROL 
(EDIC) SYSTEM 1 2 H  MIT (wi EDIC System) ) S T - 2 1  

O V E R I N J E C T I O N  MAGNET 
[2H MIT (w/o EDIC System)]  ST-23 � 



ST-2 START I N G  SYSTEM - Pre-heating System [2HI 

HJ60 Series 

Fusible 
Link 

Bat tery 

Bat tery 
(24V Type) 

H J 7 5  Ser ies 

Ignition SwitCh 

Fusible 
Link 

>-
o 0 

Battery 

IG 

ST2 

PRE-HEAT I N G  SYSTE M [2H] 
Super G low Type 
[Europe,  Austra l ia  and Ca nada] 

SYSTEM C I R C U I T  

Glow Plug 
Indicator 
Light 

W a l e r  
Temperat ure 
Sensor 

Glow Plug 
Indicator 
L ight  

To Regulator 
Terminal L 

Waler 
T emperal ure 
Sensor 

., 
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Austra l i a  ( 1 2V Typel 

STA R T I N G  SYSTEM - Pre- heating System ! 2 H I  

I NSPECTION O F  C O M PO N ENTS 

Pre-heati ng Timer 

LOCATIO N ,  

H J 6 0  In  the c o w l  on t h e  passenger s ide.  

ST - 3 

HJ 7 5  Under Ihe instrument panel on the passenger side.  

Refer to Diesel E lectr ica l  System Diagnosis for  inspect ion 
procedures. (See page EM- 1 1 J 

T I M E R  C H A RACTERISTIC D I A G R A M  

80 �I-
_'\ pre-�eatin� Ti�e 

I� / 
� / 
V' � -

1/ "-� 
light lighting Time � i--

--�,I-J 
- 3 0  - 2 0  - 1 0  0 1 0  20 30 40 50 6 0  70 

( - 2 2\ { - 4J ( 1 4 )  (32)  (SOl (68) (8 6) ( 1 04 ) ( ' 2 2 ) ( 1 4 0) ( 1 5 8\ 
Water Temperature °C (OF) 

Europe and Canada f24V Type] 

o 

li9�t ug�ting +ime ! 
V-

/ _-
� I 

'" 
/' f?'r-, "-... 

Pre-healin; Time .......... ........ :-t-J--...(L -J--�h 
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ST·4 ST ARTING SYSTEM - Pre-heating System [2HI 

No. 1 G low Plug Relay 

LOCATION :  On t h e  fender  apron  in  t h e  eng ine  compart
ment .  

1 .  I N S P ECT RELAY CONTI N U IT Y  
( a )  Check t h a t  there is  cont inu ity between terminals E 

and g. 

(b ) C hec k tha1 there is  no cont i n u i ty between termina ls  B 
and G .  

I f  cont inu i ty i s  not  as  specif ied, replace the relay. 

2. I N S PECT RELAY OPERATION 
(a) Apply ba t tery vo l tage a c ross termina ls  E and g .  

(bl Check that  there is cont inu i ty between termina ls  B 
and G .  

I I  operat ion is n o t  a s  specif ied, replace t h e  re lay.  

No. 2 G low Plug Re lay 

LOCATION:  O n  the fender apron i n  t h e  engine compart
ment .  

1 .  I N SPECT RELAY CONTlNUtTY 
(a l Check. t h a t  there is  cont inu i ty between te rm ina l s  E 

and g. 

(b) C heck t h a t  t here is  no cont inu i ty between termina ls  B 
and  G 

I f  cont inu i ty i s  not as  spec i f ied ,  replace the relay. 



STARTI N G  SYSTEM - Pre- heat ing System 1 2 H I  ST-5 

2. INSPECT R E L A Y  O PERATION 

la} Apply ballery vol t a g e  across terminals  E a n d  g. 

!b} Check thaI there i s  continuity between terminals B 
and G .  

I f  o p e r a t i o n  is  not  as  specif ied, replace t h e  relay. 

G low Plug 

I N S PECT G L O W  P L U G  

Using an oh mmeter, check t h a t  t here is  cont inu i ty bet
ween t h e  g low p lug  terminal and ground. 

I f  there is  no cont inui ty,  replace the g low plug.  

N O T E :  
• B e  caref u l  n O I  t o  d a m a g e  the g low plug p i p e s  as  i t  could 

cause an open c ircui t  or shorlen t h e  l i fe  o f  t h e  p lugs.  

• Avoid gett ing o i l  and gasol ine o n  the glow p lugs when 
cleaning.  

• D u ring inspect ion,  use a c loth be sure to  wipe any oi l  o f f  
the  g low plug terminals and bakel i te washer.  

• B e  careful  not t o  apply more than  7 volts to t h e  glow 
plug as  i t  could cause an open circ u i l .  

G low Plug C u rrent Sensor 

I N S PECT G LOW P L U G  CURRENT S E N S O R  

Using an o h m m e t e r ,  c h e c k  that  there is  c o n t i n u i t y  b e t ·  
w e e n  the current sensor terminals .  

1 1  t here is  no con tinuity. replace t h e  current sensor.  

Glow Plug Resistor 

I N S PECT GLOW P L U G  RESISTOR 

Us ing an ohmmeter. check that  there is  cont inu i ty  be t 
ween the res is tor  termina ls .  

I f  there  i s  no cont inu i ty ,  rep lace  t h e  resistor 



ST-6 START I N G  S Y STEM - P re-heating System 1 2H l  

� 

I 
Thermistor 

Water Te mperature S e n sor 

I N SPECT WATER TEM PERATURE S E N S O R  

U s i n g  an ohmmeter ,  check the  re s istance between the 
water temperature sensor termina ls  

Resistance: Reter to the chart. 

I f  the resistance i s  not as spec i f ied replace the water lem
perature sensor .  

5 
. 

; 
£ 

40

r 20 

1 0  
8 
6 -

I 
0 .8  

0 .6  

0 .2  

0 _ 1  

- 2 0  0 20 40 6 0  80 1 00 1 20 
{ - 4 l  (32)  (68l ( 1 04) (  1 40)( ' 76 ) (2 1 2)(248\ 

Temperature °c (OF) 

Ign i t ion M a i n  Relay 
(See page CH -25l  



STARTING SYSTEM - Pre-heating System ! 2 H ]  ST-7 

Fusible 
link 

O.5G fHJ60) 
LOY (HJ 7 5 )  

Battery 

L 2 5 B  (HJ601 
2.0L (HJ 7 5 )  

t:J2-
- -

6 5 

Fixed Delay Type 
[General  Destinations] 

SYSTEM C I R C U I T  

Fuse 
GLOW 7.SA 

1 
I N S PECT I O N  OF C O M PON ENTS 

Pre-Heating Timer 

G l o w  Plug 
Indicator 
Light 

LOCA T I O N :  Under the  instrument panel on the 

HJ80:  In  the  cowl on the passenger side. 

HJ7 5 :  Under t h e  instrument panel on the passenger 
side. 

I N S PECT PRE-HEATING T I M E R  

( a )  T u r n  the  i g nit ion switch to G a n d  measure t h e  lig h t 
ing t i m e  o f  the g l o w  indicator l i g h t .  

L i g h t  l i g h t i n g  t i m e : 16  - 1 9 .6 seconds 

(b) Check t h a i  there is vol tage a t  terminal S o f  the pre
heat ing t imer when the s t a rter switch IS turned to G.  

G low Plug Relay 
(See No. 2 Glow P l u g  R e l a y  on page ST·4) 

G low Plug 
(See p a g e  ST -6)  



ST-8 START I N G  SYSTEM - Pre-heating System 1 1 2H-TJ 

Ignit ion Switch 
IG 

1 1  10 9 7 

PRE-H EATI NG SYSTEM [ 1 2H-TJ 
SYSTEM C I R C U I T  

I N S PECTION O F  COMPO N E NTS 

Pre-heat ing Timer 

LOCATION 

In take 
Heater 
Indicator 
Light 

Wa ter 
T emper31ure 
Sensor 

H J 6 0 :  In  the  cowl on the passenger side. 

HJ7 S '  Under the l"n Slrument panel on the passenger s ide.  
Refer to Diesel E lectr ica l  System Diagnosis for Inspect ion 
procedures. (See page EM-l 3) 
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STARTING S Y S T E M  - Pre-hea l ing  System 1 1 2H -T l  ST-9 

TIMER CHARACTERISTIC DIAGRAM 

1 2V Type 
\. 

24V Type X ............ / -........ \. 

-20  
(-4 )  

I"-... 

' 0  
( 1 4 )  

-....... 

I ntake Heater 

\. \. 
-....... \. 

r-..... 
o 

(32 )  

I NSPECT I N TA K E  H EATER 

1 0  
ISO) 

Using an ohmmeter, check that  t here is  cont inu i ty  be
tween terminal {s) of lhe intake heater and ground 

I I  cont inu i ty  is not as  specif ied, replace the rel a y  

No. 1 and No . 2 I ntake H eater Relays 
(See No. 1 G low Plug Re lay  on page ST-41  

Water Temperature Sensor 
ISee page ST -6 )  

I g n it ion Main Relay 
(See page C H - 2 S )  



ST- 1 0  STA RTING S Y S T E M  - Troubleshoot ing.  Star t ing System Ci rcu i t  

TRO U B L ES H OOT I N G  

\--__ P_'0_b_' 9
_m Possible caU6e 

Engine will not crank I Battery cha rg e low 

Remedy Page 

Bat tery cables loose,  corroded or w orn 
Neu t r a l  s la r t switch faulty (A ll  onlyl 
Fusible l ink blown 
S lart8r ' il u l ly 

C heck banery spec;l;C gravity C H - 6  

C h arge or replace ba U s ry 

Repair or replace cab les 

Replace s w i t c h  

Replace f usible l i n k  

Repa i r s t arte r ST - 1 1 

\--______ _+__ Ignit ion SW I I_C_h _" _" '--"' ______ -+_R_e-'-p_'3 0_e_; 9=-"_d_;0_" _'W_;_I C_h __ ---L_---1 
Engine cranks slowly 

Slaner keeps running 

St arler spins b u l  
engine w i l l  n O l  c r a n k  

F u s i b l e  
link O . 5 G  

B a t t ery c h a r g e  low Check b a l l e ry specific grav i t y  C H - 6  

Bat tery cab les loose. corroded or w o r n  

Star te r  f a u l t y  

Charg e  01 rep l ace ba l 1 e ry 

Repair O( replace cab les 

Repair starter 

S l a r ter l a u l l y  Repair  star1er 
Ig n it io n switch f a u l 1 y Replace ign i t ion swi1Ch 
S h o r 1  in  w i r i ng'-_______ -"--_R_ep'---air w iri ng 

P i n i o n  gear leeth broken or fau l 1y S1arler I Repair s 1a rter 

Flywheel tee t h  broken Replace f l y w h eel 

STA RT I N G  SYSTEM C I RC U IT 

, Oy 

Battery 

Bat lery 
(24V T y pe) 

ST- 1 1  
5 T - 1 1 

ST- 1 1 



• Non·reusable parT 

STARTI N G  SYSTEM - Staner 

START E R  

C O M P O N E N TS 

Starter Housing 

OISASSEM BL Y OF STARTER 

1 .  R E M O V E  F I E L D  F R A M E  A N D  ARMATURE 
ASSEMBLY 

ST· 1 1  

(a) Remove t h e  nul  a nd d isconnect  the leed wire from 
the  magnet ic  switch terminal .  

(b ) Remove t h e  two through bol ts .  

(e) Pu l l  out  t h e  f ield frame together with t h e  armalure 

(d) Remove the fell  seal  a n d  lock p la te.  
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2. R E M OV E STARTER H O U S I N G. C L U TC H  
A S S E M B LY A N D  G E A R  
(a) Remove the three screws. 

(b) Remove the fol lowing paris hom the magnet ic 
switc h "  

( 1 )  Starter hous ing 

(2)  Clutch assembly 
(3 ) Return spr ing 

(4 )  Id le gear  

( 5 )  Bear ing 

(6) Pla te  washer 

3.  REMOVE STEEL B A l l  
Using a mag net ic  f inger, remove t h e  s t e e l  b a l l  f r o m  the 
c lu tch  shaf t  hole .  

4.  REMOVE BRUSH H O L D E R  
( a )  Remove t h e  t w o  screws and end c o v e r  from t h e  f ield 

frame 

(b )  Us ing a screwdriver, hold the s pring back and d is 
connect  t h e  brush  f rom the brush  holder. Disconnect 
the fOur brushes and remove the  brush holder. 

5.  REMOVE ARMATURE FROM F IELD FRAME 

.., 



STA RTING SYSTEM - Starter  ST- 1 3 

I N S P ECTION OF START E R  

Armature C o i l  

1 .  IN SPECT COM M U TATOR F O R  O P E N  C I RC U I T  

Using an ohmmeter, c h e c k  that  t h e r e  is cont inu i ty b e 
t w e e n  t h e  s e g m e n t s  o f  the commutator .  

I I  there  is  no cont inu i ty. replace the  armature.  

2 .  I N SPECT CO M M U TATOR FOR G R O U N D  

U s i n g  a n  ohmmeter. c heck tha t  t h e r e  i s  no cOnt inu i ty  b e t 
w e e n  the commutator  a n d  armalUre co i l  core.  

I f  there is cont inu i ty.  replace the armature.  

C o m m u tator 

1 .  INSPECT C O M M U TATOR FOR DI RTY A N D  
B U R N T  S U RFACE 

I f  t h e  surface is  dir ty or burnt .  correct w i t h  sandpaper (No.  
400) or a la the .  

2 .  INSPECT COMM UTATOR CIRCLE R U N O U T  

M a x i mum circle runou t :  0 . 0 5  mm (0.0020 i n . )  

I f  the  circle r u n O u t  i s  g reater  t h a n  max im um. correct w i t h  a 
l a t h e. 

3. INSPECT D I A M ET E R  OF C O M M UTATO R 

Standard d iameter: 36 mm 1 1 .42 i n . )  
Minimum d i a m e t e r :  3 5  mm ( 1 .38 i n.) 
I f  the d i a meter is  less t ha n  minimum. replace the  armature .  
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4. I N S PECT U N D E R C U T  D E PTH 
Check tha t the underC u t  depth is  clean and free of fore ign 
maler ia ls .  Smooth oul  the edge.  

Standard undercut depth:  0 .7  mm 10.028 in . )  
Min imum underc u t  depth :  0.2 mm 10.008 in, )  
I f  the underc u t  depth is  less than minimum. correct j t  wi th  
a hack saw blade .  

F ield Coil ( F ie ld  Fra me) 

1.  INSPECT FIELD COil F o R  OPEN C I R C U IT 

2. 

Using an ohmmeler, c heck I ha l there is  continui ly be
tween Ihe lead wire and l ie ld  coi l  brush lead.  

I f  I he re is  no conl inu ity. replace Ihe f ie ld  frame. 

INSPECT F I E L D  COIL FOR G R o U N D  
Using a n  ohmmeter ,  check t h a t  there i s  no con t in u i ty bet
ween Ihe  f ie ld co i l  end and f ie ld frame. 

I f  there i s  cont inu i ty ,  repair or replace I h e  f ie ld frame. 

Brushes 

I NSPECT BRUSH L E N GTH 
Using c a l ipers.  measure the brush length 
Standard lengt h :  20.6 mm (0 .807 in,)  
Minimum leng t h :  1 3 .0 mm (0 .5 1 2  in,)  
I I  the leng th is less than min im um, replace the brush 
holder and f ield frame. 

Brush Spr ings 

I N S P E C T  8 R U S H  S P R I N G  LoAD 
Take lhe pu l l  sca le read ing  the i ns tant  t h e  brush  spring 
separates from the brush .  

Spring instal led loa d :  
3 .2 - 4.0 kg (7 . 1  - 8 .8  I b ,  3 1  - 39 NI 

I f  the reading is  not  w i t h in specif icat ion,  replace the brush 
spr ings .  
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Brush H o lder 
I NSPECT I N S U LATION O F  B R U S H  HOLDER 

Using an o hmmeter ,  check tha t  t here i s  no cont i nu i ty  bel
ween I h e  posI t ive !+ )  and negative (- l  brush holders 

I f  there is cont inu i ly, repair or replace the brush  holder. 

C l utch and Gears 

1 .  I N S PECT GEAR TEETH 
C h eck the gear teeth o n  t h e  p in ion gear .  id ler  gear and 
c lu tch  assemb l y  for wear or damage.  Replace if damaged. 

I f  damaged, a lso check the f lywheel ring gear  for wear or 
damage. 

2. I N S PECT C L U TCH P I N I O N  G E A R  
R o t a t e  the p i n i o n  g e a r  clockwise and c heck tha t  i t  turns 
f reely.  Try to rotate the pinion gear countercl ockwise and 
check tha t  i t  locks 

I f  necessary. replace t h e  c lutch assembly. 

B earings 

I .  I N S PECT BEARINGS 
Turn  eac h bearing by hand whi le  app ly ing  inward  force. 

I f  resistance is  fell or  i f  the bearing st icks .  replace the 
bearing. 

2.  I F  N ECESSARY , REPLACE BEARINGS 
(a) Us ing SST. remove the bearing 

SST 0 9 2 8 6 - 4 60 1 1 



ST- ' 6  STARTING SYSTEM - Starler  

(bl Us ing SST and a press,  press in  a new honi beari n g .  

SST 0 9 2 8 5 - 7 60 ' 0  

k l  Using a press. press i n  a new rear bearing. 

M ag n e t i c  S w itch 
1 .  PERFORM P U L L - I N  C O I L  OPEN C I R C U I T  T E S T  

Using a n  o h m meter, check tha i  t h e r e  is cont inu i ty be
tween termina ls  5 0  and C. 
I f  t h ere is no con t inu ity ,  replace the magnet ic  swi tch .  

2 .  PERFORM HOLD-IN C O I L  O P E N  C I R C U I T  TEST 

Using an ohmmeter. c heck t h a t  t here i s  cont inuity be
tween terminal 5 0  a nd t h e  swi tch body. 

I f  there is no cont inu ity.  replace the magnetic switc h .  



STARTI NG SYSTEM - Starter 

ASS E M B l  Y OF STARTER 
(See page ST- l l )  

ST- 1 7 

NOTE :  Use h igh- tempefature grease to l u b ricate the 
bearings a n d  gears when assembl ing t h e  starter.  

1.  PLACE A R M A T U R E  I NTO FIELD F R A M E  

Apply  g rease to t h e  armature bear ings a n d  i nsert the 
a r mature in to the f ield f rame.  

2 .  I N S TA L L  B R U S H  H O L D E R  

(a) Place the  brush h o l d e r  on t h e  armature. 

( b )  Using a screwdriver, hold t h e  brush spring back,  and 
connect  t h e  brush i n to the brush ho lder. Connect the 
four brushes.  

NOTE· Check tha t  the posit ive l+J lead wiles are nal 
grounded . 

(e) I ns la l l  the end caver w i t h  t h e  two screws. 

3. I N S E RT STEEL BALL I NTO CLUTCH S H AFT H O L E  

(aJ  App ly  grease to the s t e e l  ba l l .  

(bl Insert the steel  ba l l  i n to  the c lu tch  shaf t  ho le .  

4.  I N STALL C LUTCH A S S E M B L Y  A N D  GEAR 

(ao) P lace the f a l lowing paris in  posi t ion on t h e  magnel lc  
switch ·  

11 1 Plate washer 

12 1  Bearing 
13 1  Id le gear 

141 Return spr ing 

15 1  C lu tch  assembly  
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ST ARTING S Y S T E M  - S tarte r  

(bl Assemble the starter housing a n d  magnet ic  switch 
with t h e  two screws. 

5. I N S T A L L  FIELD F R A M E  AND A R M A T U R E  

A S S E M B L V  

( a )  P l a c e  the fe l t  s e a l  in  p o s i t i o n  on t h e  armature s h a f t .  

(b l  A l i g n  the lock p late w i t h  the  n o t c h  o n  the f i e l d  frame 

(e) Instal l  the f ie ld frame and armature assembly w i t h  
the  t w o  throug h l  b o i l s .  

( d l  Connect  the l e a d  w i r e  to t h e  magnetic switch ter 
m ina l ,  and insta l l  t h e  nu t .  
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PERFORMANCE TEST OF STARTER 

CAUTI O N :  These tests must be performed within 3 
to 5 seconds to avoid burning out the coi l ,  

, .  PERFORM PULL- IN TEST 

(a) D isconnect  the  f ie ld coi l  lead from termina l  C .  

Ib) Connect  the battery  to the  magnet ic  swi tch a s  
s h own. C heck t h a t  t h e  p i n i o n  gear moves outward. 

I f  the pinion gear does not  move,  re place the  magnet ic  
swi t c h  assembly. 

2 .  P E R F O R M  H O L D - I N  TEST 

While connected a s  above with  the pinion gear o u t  dis
connecl t h e  negative 1-1 lead from terminal  C .  C heck t h a i  
the pinion gear  r e m a i n s  out. 

I f the pinion gear returns inward, replace the  magnetic 
switch assembly. 

3 ,  INS PECT P L U N G E R  RETURN 

Disconnect the negat ive  1- ) lead f rom the swi tch  body. 
Check thai  the pinion gear returns inward. 

I f  the pinion gear does not  return, replace the magnet ic 
switch assembly. 

4.  PERFORM NO-LOAD PERFORMANCE TEST 

(a) Connect t h e  battery and ammeter to the slarter  as 
shown. 

Ib) C heck t h a i  t h e  star ter  ro ta tes  smooth ly  and steadi ly 
wi th  t h e  pinion gear moving out Check that  the 
am meter reads t h e  speci f ied current .  

Specif ied curre n t :  
1 2 V T y p e  1 80 A or  l e s s  a t  1 1  V 
24V Type 90 A or less at  23 V 
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STARTER RHA Y 
LOCAT I O N "  On t h e  fender aprOn in the engine compart· 
/TIent 

I N S P ECTION OF STARTER R E L A Y  

1 .  I N SPECT R E L A Y  C O N T I N U I T Y  

(a)  Check t h a t  there i s  cont inu i ty  between terminals  E 
and ST. 

Ib)  Check t hat there  is no cont inu i ty between terminal  B 
and MG.  

I f  cont inuity is  nOI  a s  specif ied.  replace the re lay.  

2. INSPECT RELAY OPE RATION 

(a) Apply battery vol tage across termina ls  E and ST. 

(bl C heck t h a t  there is cont inu i ty between terminals B 
a n d  MG. 

I f  operat ion i s  not  a s  specified, rep lace the relay. 



STARTING SYSTEM - E lectrica l  Diesel  In ject ion ContrOl  (EDIC)  System ST-21 

E LECTRICAL D I E S E L  I NJ ECT I O N  
C O N T R O L  ( E D IC) SYSTEM 
[2H M IT (wi E D I C  System) ] 

S Y S T E M  C I R C U I T  

AMr-7><:;:::=E����-----'Fuse 1-------'-�--<1' STARTER 7 .5A (HJ 6Q)  

Fusible 
Link 

Bat tery 

Ballery (24V Type) 

�\ -:� -� � 'I·' . " � i - 0 �, . -
� , 

Marks Marks 

��� 
Ov.,,"),e',oo � 

78.50 SlOP 

ENGINE 1 5A (HJ 75 1  

IG 

Oil 

O N -V E H I C L E  I N S PECTION 

1 .  I N SPECT CONN ECTIN G  ROD LENGTH 
ta l  Disconnect the connector f rom the o i l  pressure 

switc h .  

{ b l  W h e n  the  i g n i t i o n  s w i t c h  is  turned to " O N , "  the fuel 
control  motor  lever and pump adjust ing lever should 
be posit ioned between the marks.  

I f  necessary, adjust wi th t h e  connect ing rod 

2. INSPECT L E V E R  OPERATION 

A .  Start ing Overinjection IOverinject ion Posi1ionl 

When the ignit ion switch is  t u rned 1 0  "START," the pump 
adjust ing lever should move to the oveflnjection posi t ion .  



ST-22 STARTI N G  SYSTEM - Electr ical  Diesel  In ject ion Con trol  (EDICI  System 

37 .5 '  

B. A f t e r  Starting (Dr ive Posit ion)  

After  s tarl ing the engine, t h e  pump adjust ing lever should 
be posi t ioned to the drive posit ion.  

c. Engine Stopping Act ion (Stop Pos ition) 

When the ignition switch i s  t u rned to "OFF ,"  the pump 

adjusting lever should move to the stop pos i t ion  and the 
engine should SlOp.  

D .  Reverse Rotat ion Preve nt ion 

S lart the engine.  and ground the  o i l  pressure swi tch con
nector  Then t h e  pump adjust ing lever  should move to t h e  
s top posit ion and t h e  engine should s t o p .  

I N S PECTION OF C O M PO N E N TS 

E D I C  M otor 

INSPECT EDIC  MOTOR 

C heck the continu i ty  between t h e  terminals and body 
ground. 

__________ Terminal  

lever Posili� 
Overinjection posit ion 

Drive position 

SlOP position 

0.1 

I f  cont inu i ty is not  as  specif ied,  rep lace the motor 

Oil Pressure Switch 

INSP ECT OIL  P R E S S U R E  SWITCH 

Bod, 

C heck t he cont inuity between the termina l  and body 
ground.  

(e l  Check tha t  there i s  cont inu ity wi th  t h e  engine SlOp
ped. 

(bl C heck that  there I S  no cont inu i ty  with the  engine run-
ning.  

NOT E ·  A f le r t h e  eng ine has started, oil pressure should 
r ise over 0.2 kg/cm2 12 .8 psi ,  2 0  kPa) .  
I f  operation is  not  correct. replace the swi tch .  
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Drive 

Overinjection 
1 2 .5 0 Drive 1 6 .00 

OV ERI N.I ECT I O N  M A G N ET 
[2H M /T (w/o EDIC System) ] 
O N - V E H ICLE I N S PECTION 

1 .  I N SPECT C O N N ECTING W I R E  LENGTH 

When the ign i t ion switch is  turned t o  ' ·ON,"  t h e  pump 
adjusting lever should be posit ioned as  shown 

2 .  I N S PECT LEVER OPERATION 

When the ign i t ion  switch is  turned 1 0  "START," the pump 
adjust ing lever should move to the overjection posi t ion .  



C H A RG I N G  S Y ST E M  

PRECAUTIONS 
TROUBLESHOOTING 
CHARGING SYSTEM CIRCU IT 
ON-VEHICLE I N S PECTION 
ALTERNATOR _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

ALTERNATOR R E G U L ATOR 
CHARGE L IGHT RELAY 

[wi le Regulator (1 2V Type} ] 
CHARGE L IGHT RELAY 

[wI le Regulator (24V Type l l  
I G N ITION M A I N  RELAY [HJ60.  6 1  Ser ies} 

C H - l  

Page 
CH-2 
CH-2 
CH-3 
CH-6 
C H - l 0  
C H - 2 1  

CH-23 

CH-24 
CH-25 E:::J 



CH-2 

P rob lem 
Ch arge l ight  does 
not l ight with ignition 
"ON" and eng ine 
all 

Charge l ight  does 
nOI g o  o u l  wi th  
engine running 
(bat tery requires 
f requent recharging) 

CHARGING S Y STEM - Precautions Troubleshooting 

PRECA U T I O N S  

1 .  C heck that t h e  battery cables are con nected 1 0  the 
correct termina ls .  

2. D isconnect 1he battery cables when the battery  is  
g iven a qu ick charge. 

3 .  Do not perform tests with a h igh  voltage insu lat ion 
resistance tester.  

4. Never disconnect the battery whi le the engine is run
ning. 

TRO U B LESH OOTI N G  

P o s s i b l e  c a u s e  

Fuse blown 

L ig h t  burned out  

V-f i l i ng  connect ion loose 

Alter l l<Jtcr  regulator  f a u l t v  

C h a rge l i gh t  relay 

Ie  regulater faulty 

Dr ive belt  loose or worn 

Battery cables loose.  corroded or worn 
Fuse blown 

Ign i t ion ma in  relay fau l ty  

Fus ible l ink  b lown 

I 
Altern ator regulator  IC regula ter. 
charge light relay or  a l ternator f a u l t y  

Wir ing fau l ty  

Remedy 
C h e c k  "CHARGE" and 

" E N G I N E "  fuses 

Aepl,)ce f ight 

Tighten loose connections 

C h e c k  r e g u l a t O r  

C heck relay 

Replace regulater  

Adjust  or repl ace dr ive belt 

Repa i r  or replace cab les 
Chec� "ENGINE" f u s e  

C h e c k  r e l a y  

Replace f u s i b l e  l ink 

Check charging system 
f a ulty 

Repair w i rin g 

Page 

CH - 2 1  

CH-23  o r  24 
CH· l l 
CH-6 

C H - 2 5  

C H - 6  



CHARGING SYSTEM - Charging System Circu i t  

CHARG I N G  SYSTE M C I RC U IT 

HJ60.  6 1  Series [w/o IC Regu la torl 

F u sible 
Link 

Bat tery 
(24V Typel 

A l t e r ncl!or RegulaTor  

HJ60.  61 Series [wi IC R e g u lator ( 1 2V Type) ] 

IG :{; 
. 

Fusible 
'" � � g  � 

Link N 
0 

I g n i t ion 
Main 
Relay 

Ballery 

Alternator 

:i1 
� �  

L u.. U IG 

C H · 3  



CH-4 C H A R G I N G  SYSTEM - C harging System Circui t  

C H A RG I N G  SYSTEM C I R C U I T  (Cont'd)  

HJ60,  6 1  Ser ies [wI IC  R e g u lator  (24V Type)] 

Fusible 
link 

B a t t ery 

B a t t ery 

Igni t ion 
Main 
Relay 

H J 7 5  Series [w/o I C  R e g u l a tor] 

Ign i l lon Switch 

Fusible 
Link 1 .0Y 

fuse 
ENGINE 
l 5A 

Charge 
Warning 
light 

Fuse 
CHARGE 
7 .SA 

., 



C H A R G I N G  S Y ST E M  - Charging System Circuit  C H - 5 

CHARG I N G  SYSTEM C I RC U IT (Cont'd) 

H J 7 5  S e r i e s  [wi Ie  Regulator) 

Fus ible 
Link 

Fuse 
ENGINE 
1 5 A 

Charge 
Warning 
Light 

Charge 
Lighl  
Relay 



C H - 6  CHARGING SYSTEM - On-Vehicle I n s p e c t i o n  

CORRECT WRONG 

O N -VE H I CLE I N S PECT I O N  
1 .  C H E C K  BATTERY SPECIFIC GRAVITY 

lei) Check the spec i f i c  g r av i ty o f  each  ce l l .  

Standard specif ic  gravity : 
When tul ly charged at 20"C 168°Fl  

1 2V type 1 .2 5  - 1 . 2 7  
2 4 V  type 1 .2 7  - 1 . 29 ( N X  series) 

1 .2 5  - , , 2 7  IOthers) 

(b l  Check the electrolyte quanti ly 0 1  each ce l l .  

I f  i n s u f f ic ien t ,  re f i l l  w i th  d is t i l l ed  (or pur i f ied l  water .  

2_  C H E C K  BATT E R Y  T E R M I N A L S ,  F U S I BLE L I N K S  A N D  
F U S E S  

(a)  C heck t h a t  t h e  b a l t e ry  terminals  a f e  n O I  l o o s e  or c o r 
roded. 

(bl  Check the fusible l ink and fuses for  cont inu i ty .  

3.  I N SPECT DRIVE BELT 

la l  V isua l ly  c heck the dr ive be l t  for  cracks, o i l iness or  
wear. C heck that the  bel l  does n o t  touch t h e  bot tom 
of t h e  pul ley g roove. 

I f  necessary. replace the  drive be l l .  

(b)  l C,n,d,) 

Using a bel l  tension gauge,  c heck l h e  drive bel t  ten-
s ian .  

Be l t  tension gauge .  
N ippondenso BT G - 20 ( 9 5 5 06-00020) or  
Borroughs  N o .  8T - 3 3 - 73F  

D r i v e  b e l t  tens ion : New b e l t  1 25 ± 2 5  I b  
U s e d  b e l t  1 1 5  

± 
1 5  Ib  

I f  the bel t  tens ion is  not  wi th in speci f icat ion ,  adjust  it  

• When check ing the tension.  b e  sure t h e  gauge is o n  the 
bel l  protrusion. 

• "New belt" refers to a new bel t  which has been used 
less than 5 minutes  o n  a runn ing  engine.  

• " Used be l l "  refers to  a bel l  which h a s  been used o n  a 
runn ing engine for 5 minutes  or  m o re.  

• A l ter i ns ta l l ing a new bel l ,  r u n  the  engine for  a bo u t  5 
minutes and recheck the  tension. 



C H A RGING SYSTEM - On-Vehicle Inspection C H - 7  

( e )  (Others )  

Check the d rive belt deflect ion by pressing on  the 
bel t  at the po in ts  indicated in the f igure with 10 k.g 
(22.0 Ib ,  98 N) o f  pressure. 

Drive belt  def lect ion:  
New belt 8 - 9 mm 1 0 . 3 1  - 0.35 in. )  
Used belt  10 - 13 mm 10.39 - 0.51  in.)  

I f  the belt deflection is  not  within specif icat ion.  adjust  i t  

NOTE, 
• "New bell" refers to  a new belt  which has  been used 

less than 5 minu tes o n  a running engine. 

• " Used bel t" refers to a bel t  which has been used on a 
running engine for 5 minutes  or more 

• After insta l l ing a new belt, run the engine for  about  5 
minutes  and recheck the def lect ion .  

4. VISU ALLY C H E C K  ALTERNATOR WIRING A N D  
LISTEN FO R ABNORMAL NOISES 

( s )  Check that  t h e  w i r ing  is  in good condi t ion .  

(bl C heck that  there are no abnormal  noises from the 
al lernator whi le  the  engine is running.  

6. INSPECT CHARGE WARNING LIGHT CIRCUIT 

(a) Warm up the engine and then turn i t  o f f  

( b )  Turn off  a l l  accessories 

!c) Turn t h e  starter switch 1 0  "ON." Check that the 
Charge waming lig ht is l i t .  

(dl  Slar t  the engine. Check thai  the  l ight  goes out .  

If  the l i gh t  does not  operate as speci f ied.  troubleshoot the 
waming l ig h t  c ircui t  
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6.  CHECK C H A R G I N G  C I R C U I T  WITHOUT LOAD 

N O T E :  I f  iI bal lery/altern ator  lester  is ava i lab le .  connect  
the lester 1 0  the charging c i rcu i t  a s  per the  manufacturer's 
inst ruct ions .  

la) I f  a tester  is not  ava i lable,  connect  a vo l tmeter  and 
ammeter t o  the Charg ing c ircu i t  as fo l lows:  

• Disconnect the wire from terminal  B o l l h e  a l terna
tor  and connect i l  10  the negative (-) probe o f  the 
ammeter .  

• Connect  the les!  probe from the  posit ive ( + 1  ter
minal  of the ammeter  \ 0  terminal  B of the a l terna
tor. 

• C onnect t h e  posit ive 1 + )  probe of the vo l tmeter !O 
terminal B of the a l te rnator.  

• Ground the negat ive (-) probe o f  the voltmeter.  

(b) Check the  c h arging c i rcu i t  a s  fo l lows:  

With  t h e  engine running f rom idle 1 0  2,000 Ipm. 
check the reading on the ammeter and voltmeter. 

[w/o Ie Regulator]  

Standard amperage :  10 A or less 
Standard voltage: 

1 2 V type 1 3. 8  - 1 4. 8  V a t  25"C 177"FI  
2 4 V  type 27.0 - 2 9 . 0  V a t  25'C 177'FI  

I f  the reading i s  n O I  withm standard VOltage, adjust Ihe 
reg u la tor  or  replace i t .  

(w/ IC Regulatod 

Standard amperage:  10 A or less 
Standard voltag e :  

, 2 V  type 1 3 . 8  - 1 4 .4 V at 2 5 ° C  17rFI  
24V type 2 7 . 9  - 28.5 V a t  25'C 177"F I  

., 
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I f  t h e  voltage reading is  l e s s  th an standard vo l tage,  check 
the I e  regu l ato r and al ternator as fol lows : 

• Remove the brush holder cover and connect the 
terminal  B wire to the or ig ina l  posi t ion,  

CAUTION : Battery v o ltage is appl ied to terminal  B ,  
so disconnect t h e  battery before beg inn ing work. 

• With termina l  F grounded, slart the eng i ne and 
check the reading o n  the  vol tmeter ,  

I f  the vol tage reading is more than standard vol lage, rep
lace the IC regulator,  

I f  the voltage reading is less than  standard voltage,  check 
t he a l te rna to r . 

7. CHECK C H A R G I N G  C I R C U I T  WITH LOAD 

(a) With the engi ne running at 2,000 rpm. turn  on the 
high beam headlig h t s  and place the  heater  fan con
t rO l  switch a l  "HL" 

(b )  Check the  read ing on the  ammeter, 
Standard amperage:  

, 2V type 30 A or more 
24V type ' 5  A or more 

I f  the  a mmeter reading i s  less than standard a mpe rage , 
repair the  alternator, (See page C H - 1 1 l  

NOT E :  I f  t h e  baltery i s  f u l l y  c h a rged, t h e  indicat ion wi l l  
sometimes be less than  st andard amperage .  
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ALTE RNATOR 
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CHARGING SYSTEM - Alternator 

D I S A SS E M B LY O F  ALTERNATOR 
( S e e  p a g e  C H · l  0) 

1 .  REMOVE VAC U U M  P U M P  

C H - "  

Remove t h e  t h ree bolts,  v a c u u m  pump and C·r ing.  

2 .  REMOVE BRUSH HOLDER COVER 
(w/o I C  Regulator) 

Remove the  two nuts ,  terminal i nsu la tor, rubber washer. 
brush holder cover and insu la tor  washer. 

[wi Ie Regu lator] 

Remove t h e  two nuts, terminal  i n su la lOr, rubber washer 
and brush holder cover. 

3. Iw/o I C  R E G U LATORI 
REMOVE BRUSH HOLDER 

( a )  D isconnect the lead wire 

(bl Remove the  nut  and brush holder. 
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4. [w/ I C  R E G U LATOR I 
R E M O V E  B R U S H  H O L D E R  A N D  Ie REGU LATO R 

la) Remove the screw, d isconnect  the a l ternator connec
tor.  

(bl Remove the screw, the brush holder and I e  Reg u la tor  
assembly. 

5. [w/ IC REGU LATOR] 

6.  

S E PARATE BRUSH H O L D E R  A N D  Ie REGU LATOR 

(a) Remove the two screws and a l ternator  wire. 

(b) Remove t h e  two screws, and separate the brush 
holder and I e regu la tor .  

R E M O V E  D R I V E  E N D  FRAME A N D  ROTOR 
ASSEMBLY FROM STATOR 

(a) [w/o Ie  Regulator]  
Remove t h e  three t h rough sc rews 

(b) [wi Ie RegulalOr]  
Remove the  four through screws . 
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(c) Remove the drive end frame toge ther wi th  the rotor. 

NOTE: If necessary. l ightly tap the  rotor shalt wi th  a 
p last ic.  faced hammer.  

7 .  REMOVE PU LLEY A N D  FAN 

(al Mount  t h e  rotor  i n  a s o f t  jaw v ise .  

(b l  Remove t h e  nut ,  pu l ley and fan .  

8. REMOVE ROTOR 

(a) Using a socket  wrench and press, press out the rotor.  

(b) Remove the  spacer collar f rom the  drive end frame 

Ie) Remove the spacer ring and snap ring from the  rotor 
shalt .  

9. REMOVE RECTIFIER END FRAME 

(a) {wi Ie  Regula tor !  
Remove the  two rubber  caps .  

(b )  Remove the four nuts and two termina l  insulators.  

Ie) Remove l he rect i f ier  end frame. 

(d) Remove the two terminal bush ings and col lars from 
the rec t if ier  holder s t uds. 

1 0. REMOVE RECTIF I E R  HOLDER 

Hold  t h e  rect i f ier  te rmina l  wi th  need le-nose p l iers and  
unsolder t h e  leads 

CAUTIO N :  Protect the rect ifiers from heat. 
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I N S PECTI ON OF ALTE RNATOR 
Rotor 

' - INSPECT ROTOR FOR OPEN CIRCUIT 

Using a n  ohmmeter .  check t h o !  there is  continu ity bel 
ween the s l ip  r ings .  

Sta ndard resista nce :  
w/o Ie regu lator  1 2V type 3.9-4.1  0: 

24V type 1 8 .8- 1 9.2 n 
wi Ie regulator 1 2 V type 2 . 8 -3.0 n 

24V type 8 . 8 - 9 . 2  0: 
If there is no cont inu i ty. replace the rotor .  

2. I N SPECT ROTOR F O R  GRO U N D  

Using an  oh mmeter. check that t h e re is no cont inu i ty bel 
ween the s l ip ring and the  rotor 

I f  there is cont inu i ty, replace the rOlor.  

3. INSPECT SLIP R I N G S  

( t1 )  C h e c k  t h a t  the s l ip  r i n g s  a r e  not  r o u g h  or scored 
rough o r  scored, replace the rotor.  

(b ) Using cal ipers,  measure the s l ip  ring diameter.  

Standard diameter: 32.3 - 32.5 mm 

1 1 . 2 7 2  - 1 .280 i n .) 
Min imum diameter :  3 2 . 1  mm { 1 .264 i n . !  

I f  t h e  d iameler is less  Ihan min imum, rep lace  the rotOr.  

Stator 

1 .  I N S PECT STATOR FOR OPEN C I RC U I T  

Using a n  Ohmmeter,  check lhat  t here is c o n t i n u i t y  bet
ween t h e  coi l  leads. 

If  there is no continuily,  replace the s tator  

2.  I N S PECT STATOR FOR GRO U N D  

Using a n  ohmmeter ,  check l ilal  there is no cont inu i ty bet
ween the coi l  leads and stator core. 

I f  t h ere is  cont i n ui ty .  replace the stator .  .., 
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Brushes 

1 .  I N S PECT EXPOSED B R U S H  LENGTH 

Using a scale.  measure the exposed brush length.  

S tandard exposed leng t h :  20.0 mm (0.787 in . !  
M in i m u m  e xposed length :  5.5  m m  (0.2 1 7  in . I  
I f  t he length  is  less t han min imum, replace the brushes. 

2.  IF NECESSARV.  RE PLACE B R U S H E S  

( a )  U n s o l d e r  and remove t h e  brush a n d  s prin g .  

(b) I nsert the brush wire through the spring. 

(c) Instal l  t h e  brush in  the brush holder. 

(d) Solder the  wire to  the  bru s h  holder a t  speci f ie ld 
exposed length .  

E x posed length:  20 .0 m m  (0 .787 in . l  

(e )  Check that  t h e  brush moves smoothly i n  the bru s h  
holder .  

(f) C ut  o f f  any excess wire.  

Rect if iers 

1 .  I N S PECT POS I T I V E  RECTI F I E R  

( a )  Connect  the o h m m e t e r  posit ive (+)  probe t o  the rec
tif ier terminal and the nagtive {- I  probe t o  t h e  rec
tif ier holder. and check that  there i s  no cont inu i ty .  

(b) Reverse the ohmmeter probes,  and check that  there 
is  cont inu i ty .  

I f  con t inu i ty  is not  as specif ied.  replace t h e  rec l i f ie r . 
2 .  I N S P E C T  N E G A T I V E  RECTI F I E R  

( a l  Connecl  the ohmmeter posit ive ( + )  probe to the rec
t i f ier terminal  and the naga t ive (-l probe t o  the rec
t i f ier  holder. and check that  there i s  cont inuity. 

(b)  Reverse the ohmmeter probes, and check that there 
is no cont inu i ty .  

I f  c ont inu i ty  is not  as  speci f ied,  replace t h e  recl i f ier. 
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Bearings 
1 .  I N S PECT FRONT B E A R I N G  

Check that the beari ng is not  rou g h  or  worn. 

2 .  I F  NECESSARY.  REPLACE FRO N T  B E A R I N G  

(a) R e m o v e  the t h r e e  bo i ls  a n d  fol lowing p a r t s :  

( 1 )  Fe l t  cover 

(2) Fel t  

(3) Reta iner  

(4) Bearing 

(5) Fe l t  cover 

(6) Felt  

(bl Ins ta l l  the fo l lowing pans with the  t hree b o l l s :  

( 1 )  F e \ t  

(2 )  Fel t  cover 

(3 )  Bear ing 
I f  necessary. l i g h t ly l a p  t h e  beari n g  wi th a 
p las t ic - faced hammer.  

(4) Retainer 

(51 Felt 

(6) Fell  cover 

ASS E M B L Y  O F  A L T E R N A T O R  
( S e e  p a g e  C H - l 0) 

1 .  INSTA L L  RECT I F I E R  HOLDER TO STATOR 

Hold the rect i f ier terminal with needle-nose p l iers wh i le  
so lder ing  t h e  leads .  

CAUTION : P r o t e c t  the recti f iers f r o m  h e a t .  

2.  I N STALL RECT I F I E R  END F R A M E  TO RECTI F I E R  
H O L D E R  

( s )  P l a c e  t h e  l w O  i n s u l a t o r  washers o n  the posit ive ( + )  
s t u d s  of the rect i f ier holder .  

{bl Place t h e  two col lars  o n  fhe negative (-I studs o f  the  
rect i f ie r  ho lder .  

(c) Place the rect i r ier  end f rame on t h e  rect i f ier holder .  
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(d) Place the two terminal insulators on the posit ive (+)  

studs of the rectif ier holder. 

(e) Connect the lea d wire of the condenser on the posi
t ive (+) stud of the rec t i l ier holder. 

If) Insta l l  the four nuts. 

(gl Check thai the wires are not touching the f rame.  

(h) [wi Ie  Regulator ]  
Insta l l  the  two rubber caps to the posi t ive (+ )  studs 
of the  rect i f ier  ho lder .  

3.  I N STALL ROTOR 

4. 

(a )  Insta l l  the  snap r ing on the rotor shaft  groove. 

(b) Slide the spacer ring onto the ro t o r  sha f t .  

( e )  Using a press. p ress  in  the rotor. 

I N STALL FAN A N D  PULLEY 

(a) Mount the rotor in sa l t  jaw vise. 

(bl S l ide the spacer COllar onto the rolor shaf t .  
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Ie) S l ide lhe fan ,  pul ley a n d  spr ing washer onto the  rotof 
sha f t .  

(d ) I nSla l l  the n u l  

Torq u e :  900 kg-em (65  f t - Ib ,  88 N - m )  

5 .  A S S E M B L E  DRIVE E N D  FRAME A N D  RECTI F I E R  E N D  
FRA M E  
( a )  Assemble t h e  drive e n d  frame a n d  rect i f ier  end 

f rame. 

fb) [w/o Ie  Regu la torl 

InS Ia l l  the t hree through screws. 

Ie) [wi Ie  Regulator) 
Instal l  t h e  four  through screws. 

(d) Make sure t h e  rolor rotales smoothly .  

6.  lw/o IC REGU LATOR! 
INSTALL BRUSH H O L D E R  
( a )  I n s t a l l  the b r u s h  h o l d e r  w i th  t h e  nu l .  
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Ib) Connect the lead wire to term i n a l  B. 

7. [w/ IC R E G U LATOR] 
ASSEMBLE BRUSH HOLOER AND IC R E G U LATO R 

(a) Assemble the brush holder  and Ie regulator wi th  the 
two screws. 

(b) Co nnect t h e  two alternator wires to the terminal of 
the IC regulator with  the two screws as shown. 

8.  [w/ IC REGULATOR] 
INSTALL BRUSH H O L D E R  AND IC REGU LATO R 
ASSEMBLV 

l a )  Instal l  the b r u s h  h o l d e r  and I C  reg ulator assembly 
with the screw. Connect the alternater wire to the 
terminal  o f  the IC regulator a s  shown. 

(b) Instal l  the alternator connector wi th  the clamp and 
screw. 
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9 .  INSTALL BRUSH HOLDER COVER 
[w/o Ie Regulator] 

la} P lace t h e  insu la tor  washer on termina l  B. 

(bl Place the brush ho lder  cover on t h e  rec t i f i e r  end 
f rame.  

(c) Place t h e  terminal  insula lOr  and rubber washer o n  
termina l  B .  

( d l  I n s t a l l  the two nuts t o g e t h e r  w i t h  t h e  a l ternator c o n 
nector.  

(wi Ie Regu latod 

(al P lace the brush holder cover on t h e  reChfier end 
frame.  

(bl P lace the  termina l  insulator and rubber washer  o n  
term i n a l  B 

(e) Instal l  t h e  two n u t s .  

1 0 . INSTALL V AC U U M  P U M P  

{ a }  I n S l a l i  a n e w  G - r i n g  o n  t h e  rec t i f ier  end frame.  

(bl  Insla l l  t h e  vacuum p u m p  w i t h  the three bo l ls .  

Torque:  80 kg-em (69 i n . - I b ,  7.8 N ' m )  



CHARGING SYSTEM - Allernator Regulator 

ALTERNATOR REGULATOR 
[W/o Ie Regu lator] 

CH·21 

INSPECT ION O F  A LT E RNATOR R E G U LATO R 

LOCATI O N :  On the le f t  fender apron in the engine com
partmenT .  

1 .  INSPECT POINT S U RFACES FOR SEIZURE AND 
D A M A G E  
I f  defective.  replace t he regulaTor .  

2 . INSPECT RESISTANCE BETWEEN TERMINALS 
( a )  U s i n g  an ohm meter, measure t h e  resistance between 

terminals IG and F 
Resis tance (Vollage regulatod : 

At rest 0 n 
Pul led in 1 2 V type 1 0 .6 n 

24V type 200 n 

(b) Measure the resistance between terminals  E and L .  
Resistance (Voltage relay) : 

At rest 0 n 
Pul led in 1 2v type 1 02 n 

24V type 1 99 n 

(e) MeaslIre t h e  resistance between terminals B a nd E. 

Resistance (Voltage relay) : 
At rest I n f i n i ty 
Pul led in 1 2 v  type 1 0 2 n 

24v type 1 9 9 n 
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Relay Adjust ing 
A,m 

(d) Measure the res is tance between terminals B and L. 
Resistance (Voltage re lay) : At rest  Inf inity 

Pu l led in 0 n 

(e l Measure t h e  resistance between terminals N and E. 

Resistance :  
1 2V type Approx. 24 n 
24V type Appro x.  1 02 n 

II any of the  above checks are nOI posi t ive. replace the  
a t ternator  reg u la tor .  

VO LTA GE A D J U S T M E N T  OF ALTE RNATOR 
REGU LATOR 

1 .  ADJUST VOLTAGE REGULATOR 

Bend the  reg u lator adjust ing arm to  adjust .  

Regulat ing voltage:  
1 2V type 1 3 . 8  - 1 4.8 V 
24V type 27.0 - 29.0 V 

2. ADJUST VOLTAGE RELAV 

Bend the  re lay adjust ing arm to  adjust .  

Relay actuat ing voltag e :  
1 2V type 4 . 0  - 6 . 8  V 
24V type 8.0 - 1 1 .6 V 
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CHARG E L I G H T  RE LAY 
[wi IC  Regulator ( 1 2V Type) ]  

I N S PECT I O N  O F  C H A R G E  L I G H T  R E L A Y  

L O C A  liON : I n  t h e  c o w l  o n  the d n v e r  s ide 

1 .  INSPECT R E LAY CONTI N U ITY 

CH·23 

fa l  Connect t h e  ohmmeter posit ive f + )  probe to terminal 
3 and the  negative (-)  probe to termina l  4,  and check 

t h a i  there is cont inu i ty .  

(bl  Connect t h e  oh mmeter positive (+1  probe to terminal  
4 and the  negat ive I-I probe to terminal  3, and check 
that there is  no cont inuity. 

Ie) Check that  there is  no continuity between termina ls  1 
and 2. 

I I  cont inui ty is not as specified, replace the relay. 

2 .  I N S PECT RELAY O P E RATION 

,al Connect the positive ( + 1  lead from the batt ery to ter
minal  3. Con nect the negative (- I  lead to terminal to 
terminal  4.  

{bl Check that  there is cont inu ity between terminals 1 
and 2. 

If operat ion is not as specified, replace the relay 
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C H A RG E  L IGHT R E LAY 
[wi IC Regulator (24V Type) ] 
I NSPECTION OF CHARGE L I G H T  RELAY 

LOCAT I O N :  I n  the  cowl  on t h e  d river s ide.  

1 . I N S PECT R E L A Y  CONTINU ITY 

la) C heck tha t  there i s  contmuity between terminals 1 
and 2 .  

( b )  C h e c k  that  there i s  cont inui ty between termina ls 1 
and 4 .  

I f  cont inu i ty  is  not  as specif ied. replace t h e  relay 

2 . I N SPECT RELAY OPERATION 

(<.I)  C onnect lhe pos i t ive 1 + 1  lead t rom the  b<.lt tery 10 ter
mina l  4. Connect  the negal ive 1 - )  lead to termina l  t o  
termina l  1 .  

(b) Check that  there i s  n o  cont inu i ty  between terminals 1 
and 2 

I f  opera t ion  is not as specif ied. replace t h e  relay. 
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I G NIT ION MAIN R E LA Y  
[HJ60,  6 1  Ser ies] 
I N SPECTION O F  I G N IT ION MAIN R E LAY 

CH-25 

LOCATION:  Under t h e  insHument pane l  o n  t h e  front 
d rive side in  the relay box.  

1 .  I N SPECT RELAY CONTI N U IT Y  

(a)  C heck t h a t  t h e r e  is  c o n t i n u i t y  between terminals 1 
and 3 .  

(b) Check t h a t  there is  no cont inu i ty between terminals 2 
and 4 .  

I f  cont inU i ty is nOI a s  speci f ied.  replace the re lay.  

2.  I N SPECT R E LA Y  OPERATION 

lal Apply batt ery vo l tage acrOSs termina ls 1 and 3 .  

( b )  C heck tha t  t h ere is c o o l i n u i t y  between term i n a l s  2 
and 4 .  

I f  o peration i s  001 a s  spec i f ied ,  replace the relay. 
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A ·2 SERVICE SPECIFICA nONS - Engine Mechanical  

E N G I N E  M E C H A N ICAL 

Specif icat ions 

E n g i n e  l u n e - u p  E n g ine COOI�Jlll capaci, .,.. ( w I  Healer) 
HJ6D. 6 1  :o.el:es 
H J 7 5  seri�s 

Engine oi l  cilpac i ty  
Drain a n d  ref i l l  

w/o Oi l  f i l t e r  C 1 1 <H1ge 
wi Oil filler change 

Dry fil l  

Battery specific graviTY 
1 2V type 
24V lype NX series 

O lhers 
Drive bell  

Tension (Canada) 

Oef leCl ion IOlhersl 

Used bell 
New bel, 
Used belt 
New bell 

1 i 1 jl'!ction nozzle opening pressure  
2 H  R e u sed nozzle 

1 2 · H  

V a l v e  c l e a r a n c e  (Hot l  

Inject ion t iming 
2H 
1 2 H - I  

Injecl ion o r d e r  
I d l e  speed 

2 H  

1 1 H -T 

Maximum speed 

New nozzle 

Reused nozzle 

New nozzle  

IN 
EX 

1 5 .4 l i l e r s  

1 4 . 2 I i , e rs 

8. 1 l i ters 
9_7 l i ters 

1 0. 3  l i ters 

1 6 .3 US qls 
1 5 .0 US qts 

8.6 US qts 
1 0.3 US qts 
1 0. 9  US qts 

, 3 .6  Imp . q t s  

, 2 . 5  Imp, qts 

7.1 Imp. qts 

8 .5  I m p .  qts 
9. 1 Imp.  q t s  

1 . 2 5  - 1 .2 7  when fully charged at 2 0 G e  168QF) 
1 . 2 7 - 1 . 2 9  when fully charged at 20�C (Be"F) 
1 . 2 5  - 1 . 2 7  when fu l ly  ch arged £II 20�C 168"Fi  

1 1 5  ± 15 I b  
1 2 5 ± 2 !J l b  
1 0 - 1 3  m m  0.39 - 0.5 1 i n  

8 - 9 m m  0.3 1 - 0 .35  in .  

1 0 5 - 1 2 5 kg/cm 
( 1 . 4 9 3  - 1 . 7 7 8  psi, 1 0. 2 9 6  - 1 2, 2 5 8  kPa) 
1 1 5  - 1 2 5 kg/em' 
( 1 . 6 3 6  - 1 . 7 7 8  psi  1 1 . 2 7 8  - 1 2, 2 5 8  kPa)  
1 8 0 - 2 1 0  kg/em� 

(2 ,560 - 2 . 9 8 7  psi. 1 7 , 6 5 2  - 2 0 , 5 9 4  kPal  
200 - 2 1 0  kg/e m'" 
(2 ,845 - 2 . 9 8 7  psi. 1 9. 6 1 3  - 20, 5 9 4  kPal  
0 .20 m m  
0.36 m m  

1 8 " BlOC 
1 1 0 BlOC 
1 - 4 -2 -6 ·3-5  

6 5 0  rpm 
7 5 0  rpm 
6 5 0  rpm 
7 7 0  rpm 

0 . 0 0 8  i n  
0. 0 1 4  in 

lH Wi Fluid coupl ing 4 . 1 7 0 r p m  
w i o  F l u i d  coup l ing 4 . 1 00 rpm 

1 1H - T  4 . 1 70 rpm 
PS id le-up sening speed ( 1 2 H · T  Ain 1 8 2 0  r p m  
A 'e i d l e - u p  s e t t i n g  s p e e d  M i l  9 5 0  rpm /Transmission in neoHat)  

All 800 rpm {T ransm ,ssion In D ra ngel 

.., 

.., 



SERVICE SPECIFICATIONS - Engine Mechanical  A-3 

Specif ications (Cont'd)  

Compression Engine {evolution at 250 rpm 
pressure STD 2H 

1 2 H-T 
l imiT 

f-____ t-----D;_"_"_ence o f  pressure between each cylinder 

Turbocharger Turbocharging pressure 

Impeller wheel allial play 

Cylinder head Cylinder block side warpage 
Manifold side warpage 
Valve seat 

R e l acing angle 

li mit 
Lim i l 
1 2 H - T  IN 
Others 

Valve guide 
busing 

Contact ing angle 
C o n f acting width 

Inner diameter 
Out er diameter 

I------------j-Valve 

Valve spring 

Valve overoil length 

Valve face angle 
Stem diameter 

Slem o il clearance 

I Margin Ihickness 

Free length 

---
STO IN 

EX 
Limit IN 

EX 
IN & EX 
IN 
EX 

STO IN 
EX 

Limit IN 
EX 

STO IN 
EX 

limit IN 
EX 

Inner 
OU ler 

Installed tension a l  40.6 mm ( ' . 5 9 8  in.! 

Rocker arm 
and shaft 

Inner a t  36.0 mm ( \ .4 \ 7 in.) 
Ouler a1 40.0 mm ( 1 . 5 7 5  inJ 

SQu areness 

Rocker arm inside diameter 
Rocker shaft diameter 
Rocker arm to shaft oi l  clearance 

2 B .O � g/cm' (398 psi. 2 . 7 4 6  kPa) or more 
3 0 .0 kg/cm2 (427 PSI, 2 . 9 4 2  kPa) or more 
20.0 kg/cm� 284 psi 1 . 9 6 1  k P a  
2.0 k 9 / c m �  (28 p s i .  1 9 6 kPa)  o_,_'e_,_, __ ---I 
0 . 3 9  - 0 . 5 3  kg/cmt 
(5.5 - 7 . 3  psi.  38 - 5 2  kPa) 
0. 1 3  mm 10.00 5 1  in.! or less 

0.20 mm 0.0079 i n .  
0 .20 m m  0.0079 in .  

30�.  4 5 � .  600 
30° , 4 5 °, 7 5 0  
4 5 '  
1 .4 - 2 . 0  mm 0 . 0 5 5  - 0.079 in. 

9 .0 1 0  - 9.030 mm 0 . 3 5 4 7  - 0 . 3 5 5 5  in. 
, 4 .02 3 - 1 4.04 1 mm 0.5 5 2 1  - 0. 5 5 2 8  in.  ---- -
1 2 0 . 7  mm 4 . 7 5 2  in. 
1 2 0.6 mm 4 . 7 4 8  in 
1 2 0.2 mm 4 . 7 3 2  in. 
1 2 0. 1 mm 4 . 7 2 8  in. 
4 4 . 5 °  
8 . 9 7 3  - 8.989 m m  0 . 3 5 3 3  - 0.3 5 39 in . 
9 . 9 5 4  - 8 . 9 7 0  mm 0 . 3 5 2 5  - 0.3 5 3 1  in, 
0 0 2 1  - 0 . 0 5 7  m m  0 . 0 0 0 8  - 0.0022 in 
0.040 - 0.0 7 6  m m  0.00 1 6 - 0.0030 i n . 
0 . 1 0 rnm 0.0039 in 
0. 1 2  mm 0.00 4 7  in 
1.4 mm 0 . 0 5 5  in.  
1 .8 mm 0 .0 7 1  in .  
0.9 mm 0.0 3 5  i n  
1 . 3 mm 0.05 1 i n . 

4 4 . 3  mm 1 . 744 in 
48.1 mm 1 . 894 in .  

7 . 6  kg 
22.5 kg 
2.0 mm 

1 6 .9 1b 
4 9 . 6 1b 

75 N 
2 2 1  I'll 

0 . 0 7 9  in.  -------- ----
1 8 . 5 0 0  - 1 8. 5 2 1 mm 0 . 7 2 8 3  - 0. 7 2 9 2  In. 
1 8 . 4 7 2  - 1 8 . 4 9 3  mm 0. 7 2 7 2  - 0 . 7 2 8 1  in. 

STD 0.007 - 0.049 mm 0.0003 - 0.00 1 9  in .  
L imit  0 . 1 0  mm 0 .003 9 in .  

f--------+-----------+--- - ---- ------I 
Push rod Circle runaut 0.50 mm 0.0 1 9 7 in 



A·4 SERVICE SPECIFICATIONS - Engine Mechanical  
.., 

Specifications (Cont'd)  

I n t a k e  and Manifold surface warpage 
e)(haus t 2 H  limit I N  0.50 mm 0. 0 1 9 7 in. 
mani fold EX (Front! 0.30 mm 0. 0 1 1 8  in. 

E X  (Rear) 0.30 mm 0. 0 1 1 8  in  
1 2 H -T  L i m it IN 0.50 mm 0 .0 1 9 7 in .  

EX (Front)  0.30 mm 0.01 1 8  in 
EX (Rear) 0.20 mm 0,0079 in. 

Com bustion Prot rus ion O - O. 1 0 mm a - 0.0039 in. 
chamber t2H)  

Camshaft  Circle runout 0.30 mm 0 . 0 1 1 8  in. 
Cam lobe height 

2H 5TD I N  4 1 .900 mm 1 . 6 4 9 6  i n .  
EX 4 2 . 2 9 8  mm 1 . 6 6 5 3  i n  

L i m i t  I N  4 1 . 7 1 3  mm 1 . 6 4 2 2  i n .  
EX 4 2 . 7 6 8  mm 1 . 6 8 3 4  in 

1 2 H -T 5TO  I N  4 1 .4 mm 1 . 6 3 0  in.  
EX 4 1 . 8 mm 1 . 6 4 6  in .  

Limit IN 4 1 . 2 m m  ' . 6 2 2  in. 
EX 42.3 mm 1 . 6 6 5  in. 

Journal  diameter STo size N o  I 5 1 . 1 5 1  - 5 1 . 1 7 0 m m  2 .0 1 3 8  - 2 .0 1 4 6  i n .  
NO. 2 50. 9 5 1  - 50.970 mm 2 . 0 0 5 9  - 2.0067 in 
No. 3 50. 7 5 1  - 50.770 m m  1 . 9 9 8 1 - 1 . 9988 in 
No. 4 5 0 . 5 5 1  - 5 0 . 5 7 0  mm 1 . 9 9 0 2  - 1 . 990 1 in. 

UlS 0. 1 2 5 No. 1 5 1 .0 2 5  - 5 1 .035 mm 2.0089 - 2 00 9 2  in .  
No. 2 50.8 2 5  - 5 0 8 3 5  m m  2 . 00 1 0  - 2 .00 1 4  i n .  
N o . 3  5 0 . 6 2 5  - 50 6 3 5  m m  1 . 9 9 3 1 - 1 . 9935 in.  
No. 4 50.4 2 5  - 50.435 m m 1 . 9 8 5 2  - 1 9 8 5 6  i n .  

U/S 0 . 2 5  N o . 1 50.900 - 5 0 .9 1 0 m m  2 .0039 - 2.0043 in .  
No. 2 50. 700 - 50.7 1 0  mm 1 .9 9 6 1  - 1 . 9 9 6 5  in. 
No. 3 50.500 - 50.5 1 0  mm 1 . 9 8 8 2  - 1 .9 8 8 6  in .  
No. 4 50.300 - 50.3 1 0  mm 1 . 9 8 0 3  - 1 . 9807 in. 

Bearing Inside diame ter STD s ize No. 1 5 1 . 2 00 - 5 1 .265 mm 2 .0 1 5 7 - 2 .0 1 8 3 in 
No. 2 5 1 000 - 5 1 .065 mm 2.0079 - 2 . 0 1 04 in 
No. 3 50.800 - 50.865 mm 2 . 0000 - 2.0026 in 
No. 4 50.600 - 5 0 . 6 6 5  mm 1 .9 9 2 1  - 1 .9 9 4 7  in .  

U/S O. 1 2 5 No. 1 5 1 .0 7 4  - 5 1 . 1 3 9 in 2 . 0 1 0 8 - 2 .0 1 33 in .  
No. 2 5 0 . 8 7 4  - 50.939 mm 2 . 0 0 2 9  - 2 . 0 0 5 5  in .  
No. 3 50.674 - SO 739 mm 1 .9 9 5 0  - 1 .9 9 7 6  i n  
No. 4 50.4 74 - 5 0 . 5 3 9  mm 1 9 8 7 2  - 1 . 9 8 9 7  in 

U/S 0 . 2 5  N o. 1 50.950 - 5 1 . 0 1 5  mm 2.0059 - 2 .0085 i n .  
No. 2 50.750 - 50. 8 1 5 mm 1 . 9 9 8 0  - 2 .0006 i n .  
N o . 3 5 0 . 5 5 0  - 50.6 1 5  mm , .9902 - 1 .9 9 2 7  i n .  
No. 4 50.350 - 50 4 1 5  mm 1 . 9 8 2 3  - 1 . 9 8 4 8  i n .  

J o u r n a l  o i l  cleBrance STD 0.030 - 0. 1 1 5  mm 0 00 '  2 - 0.00 4 5  i n .  
l i m i t  0. 1 5  m m  0 00 5 9  i n . 

Thrust clelH3nce 5TO 0.060 - 0. 1 3 0 mm 0.0024 - 0.00 5 1  in 
L imit  0.30 mm 0.0 1 1 8  i n  



SERVICE S P E C I F ICATIONS - Engine Mechanical  A-S 

Specifications (Cont'd) 

T i m i n g  Gear Gear backlash 

Autom atic t imer drive gear 
STD 0.0 5 0  - 0 . 1 1 1  m m  0.00 1 9  - 0.0043 i n .  
L i m i t  0 . 3 0  m m  0.01 1 8  in .  

C a m s h a f t  t iming gear STD 0.050 - 0 . 1 1 3  rn rn  0.00 1 9  - 0.0044 in.  
L imi t  0.30 mm 0.01 1 8  in. 

NO. 1 idle gear  STD 0.050 - 0. 1 1 6 mm 0. 00 1 9  - 0.0045 in 
L imi t  0.30 m m  0.01 1 8  in .  

No. 2 idle gear  S T D  0 . 0 5 0  - 0 . 1 1 3  mm 0.00 \ 9 - 0.0044 i n .  
L i m i t  0 . 3 0  m m  0.01 1 8  in .  

Idle gear thrust c learance (No. 1 and No. 2 )  
S T D  0 . 0 5 0  - 0. 1 5 0 mm 0.00 1 9  - 0.0059 in. 
Limit 0.30 mm 0.01 1 8  in. 

Idle gear inside diameter {No. I a n d  No. 2) 45 .000 - 4 5 . 0 2 5  mm 1 . 7 7 1 7  - 1 . 7 7 2 6  in. 
Idle gear shaft diameter {No. 1 and No. 2 }  4 4 . 9 5 0  - 4 4 . 9 7 5  mm 1 . 7 6 9 7  - 1 .7 7 0 7  i n .  
I d l e  g e a r  oil  clearance ( N o .  1 and No. 2 )  

STD 0 . 0 2 5  - 0.0 7 5  mm 0.00 1 0  - 0.0030 in 
limit 0.20 m m  0.00 7 9  i n .  

Valve l i f ter  Cylinder b lock. l ifter bore diameter 2 2 . 20 0  - 2 2 . 2 2 1  m m  0 . 8 7 4 6  - 0 . 8 7 4 8  i n .  

L i f t e r  d iameter $TO size 2 2 . 1 7 - 2 2 . 1 9 mm 0.8728 - 0 . 8 7 3 6  in.  
O/S 0.05 2 2 . 2 2  - 22.24 mm 0 . 8 7 4 8  - 0 . 8 7 5 6  in .  

Cyl inder  block Warpage Limit 0.20 mm 0.00 7 9  in. 

Cylinder bore diameter STD STO size 9 1 .000 - 9 1 . 0 3 0  m m  3 . 7008 - 3 . 7 0 2 0  i n .  

l i m i t  STO s i z e  9 1 .23 m m  6 . 5 6 8 6  i n .  
O I S  0.50 9 1 . 7 3 rnrn 6.6046 in .  

P iston and P iston diameter 
piston ring 2H STD size 90 .930 - 90.960 m m  3 5 7 9 9  - 3 . 5 8 1 \ i n .  

als 0 . 5 0  9 1 .4 3 0  - 9 1 .460 m m  3 . 5 9 9 6  - 3 . 6 0 0 8  in 

1 2 H-T S TO size 90.940 - 9 0 . 9 7 0  mm 3 . 5 8 0 3  - 3 . 5 8 1 5  i n  

GIS 0.50 9 1 . 4 4 0  - 9 1 . 4 7 0  mm 3.6000 - 3.60 12 in. 
Piston oi l  clearance 

2H 0.060 - 0.080 mm 0.0024 - 0.00 3 2  in. 
t 2 H - T  0 . 0 5 0  - 0.070 mm 0.0020 - 0.0028 in  

Piston ring groove clearance 
2H N O . 1 0 . 0 9 7  - 0 . 1 3 7  mm 0.0038 - 0.00 5 4  in 

No. 2 0.060 - 0. 1 00 m m 0.0024 - 0.0039 in 

Oil  0.020 - 0.060 mm 0.0008 - 0.0024 i n .  

1 2 H - T  No. 1 0. 1 3 9 - 0.204 mm 0.0055 - 0.0080 in .  

No , 2 0.060 - 0.1 00 mm 0.0024 - 0.0039 i n .  

Oi l  0.020 - 0.060 mm 0.0008 - 0.0024 in. 

Piston ring end g a p  
2 H  S T D  NO. 1 0.200 - 0.440 mm 0.0079 - 0,0 1 7 3 in.  

No. 2 0.200 - 0.440 m m 0 , 0 0 7 9 - 0 .0 1 7 3  in .  

Oil  0. 1 5 0 - 0.490 mm 0.0059 - 0.0 1 9 3 i n .  

L i m i t  NO. 1 1 .24 mm 0.0488 in .  
NO. 2 1 .2 4  mm 0.0 4 8 8  in 

Oil 1 . 2 9  mm 0.0508 in .  



A - 6  SE RVICE S P E C I F I C A T I O N S  - Engine Mechanical  

Specif i cations (Cont 'd)  

PiSlon ring e n d  gap  ( C o n t " d l  P i s t o n  and 
piston ring 
(Cont'd) 

1 2 H-T STD 

1----- ' --- ---
Connec t ing  rod I T h r us t cleartlncc 

Bushing ins ide d'i'lme!er  I 2H 

1 2 H - T 

Piston pin diameter 

2 H  

1 2 H-T 

Limi!  

STD 
Limit  

Piston n in o i l  c learance STD 
Limit 

No 1 I No. 2 

0" 
NO . 1 

N O . 2 

Oi l  

I Bend L im i t per 1 0 0 m m  /3.94 i n J  

0.2 00 - 0.4 7 0 mm 
0.200 - 0.440 mm 

D.'  5 0  - 0.4 9 0 m m 
1 .2 7  mm 
1 . 2 4  mm 

1 . 2 9  mm 

0.200 - 0 . 3 4 0  mm 

0.40 mm 

29.008 - 29 0 2 0  mm 

32 .008 - 3 2 . 0 2 0  mm 

29.000 - 2 9 . 0 1 2  rom 
32.000 - 3 2 . 0 1 2  mm 
0.004 - 0.0 1 2  mm 

0.03 mm 
0.05 m m  
0.0 5  m m  T w i s t  L i mi t  p e r  1 0 0  m m  13 __ 9_4_;_" _1 f--

C r a n k s h a l l  ThluSI  clearance 

Thrust wi'lsher lh icl<,ness 

STD 

L i m i t  

S T D  s ize 
0/5 0. 1 2 5 

DiS 0 . 2 5 0  

STD s ize 
U/S 0 . 2 5 
U IS 0.50 

U/S 0 . 7 5  

U/S 1 .00 

I Main journal oj l  c leara nce STD 

L im i t 
Main beari ng th ickness ill  cen t e r  wal l  

STD S j � e  1 

Crank pin diameter 

Crank pin oil clearance 

STD sile 2 
STD Sile 3 

STD size 
U/S 0 . 2 5  

UlS 0 . 5 0  

U /S 0.75 
U S  1 .00 

STO 

C rank p in (connecting rod ) bearing lh ickness 

Circle runQut 
Taper nnd oul-of rou nd 

OI l  cen ter w(l i l  
S T D  sue 1 

STD s i z e  2 

Limi t  

Main journa l  and cra n k  pin L imi l  

0.040 - 0 . 2 4 0  m m  

0 . 3 0  m m  
2 . 9 3 0  - 2 . 9 8 0  mm 
2 . 9 9 3  - 3.04 3 mm 
3.055 - 3 . 1 0 5  mm 

6 9 . 9 8 0  - 7 0 .000 mm 
69.730 - 69.740 mm 
69.0480 - 6 9 .490 rom 
6 9 . 2 3 0  - 6 9 . 2 4 0  mm 
6 8 . 9 S 0  - 6 8 . 9 9 0  mm 
0 . 0 3 2  - 0 . 0 6 8  mm 
0 1 0 mm 

1 9 8 1  - 1 . 9 8 5  mm 
t 9 8 5 - 1 . 9 8 9  rom 

1 .9 8 9  - 1 .9 9 3  mm 

54.980 - 5 5 .000 mm 
54 .730 - 5 4 . 7 40 m m  

5 4 . 4 8 0  - 5 4 . 4 9 0  mm 
5 4 . 2 3 0  - 5 4 . 2 4 0  m m  
5 3 . 9 8 0  - 5 3 .990 m m  
0 . 0 3 0  - 0 . 0 7 0  m m  

0 1 0 m m  

1 .4 8 0  - 1 . 4 8 5  m m  
1 .4 8 5  - 1 .4 9 0  mm 
0.06 mm 

0.02 mm 

0 . 0 0 7 9  - 0.0 1 8 5  in 
0.0079 - 0 0 1 7 3 in .  

0 .0059 - 0.0 1 93 in .  
0.0500 in  

0 . 0 4 8 8  in 
0 . 0 5 0 8  in. 

-

0 . 0 0 7 9  - 0. 0 1 34 in .  
0.0 1 5 7  in  .., 

1 . 1 4 2 0  - 1 . 1 4 2 5  in 

1 . 2 6 0 2  - 1 . 2 6 0 6  in .  

1 1 4 1 7  - 1 . 1 4 2 2  in 
1 . 2 5 9 8  - 1 . 2 6 0 3  in .  
0.0002 - 0 . 0 0 0 5  in ., 

0 . 0 0 1 2  in .  

0 00 2 0  in 
0.0 0 2 0  in . �-
0.00 1 6  - 0.0094 In 

0 .0 1 1 8  in. 
0. 1 1 5 4 - 0 . 1 1 7 3 in . 
0 . 1 1 7 8  - 0. 1 1 9 8  i n .  
0 . 1 203 - 0. 1 2 2 2  in.  

2 . 7 5 5 1 - 2 . 7 5 59 in. 
2 . 7 4 5 3  - 2 .7 .:1 5 7  in 
2 . 7 3 5 4  - 2 7 3 5 8  in 

2 . 7 2 5 6  - 2 7 2 6 0  in. 

2 . 7 1 5 7 - 2 7 1 6 1  in . 

0.00 1 3  - 0 00 2 7  in 

0.0039 In 

0 . 0 7 8 0  - 0 07 8 1  in. 
0 .0 7 8 1  - 0.0 7 8 3  i n  

0 . 0 7 8 3  - 0 . 0 7 8 5  i n  
2 . 1 6 4 6  - 2 . 1 6 5 4  i n  
2 . 1 5 4 7  - 2 . 1 5 5 1  i n  

2 . 1 4 4 9 - 2 . 1 4 5 3  i n  
2 . 1 3 5 0  - 2 . 1 3 5 4  in .  
2 . 1 2 5 2  - 2 . 1 2 5 9  in 
0 . 00 1 2  - 0.0028 in. 

0 . 0 0 3 9  in .  

0.0583 - 0 . 0 5 8 5  in. 

0 0 5 8 5  - 0.05 8 7  in.  

0.0024 in .  

0 . 0 008 i n .  



SERVICE SPECIF ICAT I O N S  - Engine Mechanical  A-7 

Torq ue Speci fications 

P a r t  l ightened kg-cm f l - I b  N·m 

T urbine out let  e lbow x T u r bocharger (1 2 H -n 5 3 0 3 9  5 2  

No. 2 water by-pas s pipe x TurbOCl'1arger 1 1 2 H -T)  7 5 6 5  in.-tb 7.1  
Tu rbocharger >I. E x h a ust mani fold ( 1  2 H -n 5 3 0 3 9  5 2  

Turboch arger o i l  pipe K C ylinder block ( 1 2H -T) , 95 ' 3  , 9 
Tur bocharger oil pipe x T u rbocharger 1 1 2H-TI  ' 8 5 1 3  1 8 

Turbocha rger oil pipe union bolt  ( 1 2 H · T I  2 5 0  1 8  25 
NO. 1 waler by- pass pipe x Cyl inder  b lock ( 1 2H-TI  1 7 5 1 3  1 7 

NO. 1 water by-pass pipe x T u r bocharger ( 1 2 H - TI 75  6 5 i n  - I b  7 . 1  

Turbocharger s t a y  x Cyl inder block 1 1 2 H -T )  7 0 0  5 1  6 9  

Turbocharger s t a y  x Tu rbocharger ( 1 2 H · T )  7 0 0  5 1  6 9  

PCV p i p e  x I n t a k e  a ir  connector \ 1 2 H - TI 1 8 5  1 3  1 8  
Cylinder head )( Cyl inder btock 1 . 1 5 0 83 1 1 3 
Valve rocker suppon x Cy l inder head 1 8 5 1 3  1 8  

Cylinder head cover )( Cyl inder head 7 0  69 i n . - I b  6.9 

Waler outlet houSin9 j( C yl inder head 3 7 5  2 7  3 7  

Exhaust  manifold x C ylinder head 2 ' 0  , 5 2 1  

Intake manifold x Cylinder head ' 8 5 ' 3  ' 8  

Fuel f i l ter  bracket  x Cylinder head 3 7 5  2 7 3 7  
F u e l  pipe x Injection pump 2 8 0 20 28 

Fuel hose x Injection pump 1 1 2H-T)  2 8 0  20 2 8 

Glow p lug x Cylinder head (2H) ' 2 5 9 1 2  

Camshaft  t iming gear x Camshaft  4 5 0  3 3  44 
Automat ic t imer drive gear x Automat ic T imer t 1 2 H - T )  2 30 1 7  2 3  

N o .  I i d l e  g e a r  x Cy l inder block 4 7 5  3 4  4 7  

NO. 2 i d l e  gear x Cylinder block 4 7 5  3 4  4 7  

Camshaft  thrust plate x Cy l inder block 3 7 5  2 7 3 7  

AulonHllic t imer )( injection p u m p  7 5 0 54 74 

Timing gear cover x Timing gear case 2 5 0  ' 8  25 
T i m i n g  g e a r  c o v e r  x Cyl i nder block 250 1 8  2 5  

Injection p u m p  relamer .Ie T im i n g  g e a r  case 2 5 0  ' 9  2 5  

Oi l  pipe union bolt  1 9 5  ' 3  2 5  
Cranks haft  pul ley x Crankshaft  4, 500 3 2 5  44 1 

Push rod cover )( Cylinder block ' 30 , 3 
Connecting rod cap x Connecting rod 900 65 9 9  
M a i n  bearing c a p  x Cylinder block 1 . 3 9 0  1 0 0 1 3 6 

Rear oil seal retainer )( Cyl inder block 1 85 1 3  1 9 
Rear end plate x Cyl inder block 1 2  mm head bolt 1 85 1 3  1 8  

I 7 m m  head bolt 650 4 7  6 4  

Flywheel  )( C ranksh a f t  (MIll 1 , 200 9 7 1 1 8 

Drive plate x Crankshaf t  (A/T) 1 ,000 72 99 



A·8 S E RVICE SPECIFICATIONS - Fuel  System 

F U E L  SYSTEM 

Specif icat ions 

Inject ion nOlzie Nozzle type 
(2H) Nozz le  opening pre<;'>ure 

Pressure clcijuS-tlflg ,, ')im th ickness 

Inject ion Nozzle Nozzle type 
0 2 H - T l  Nozzle open i ng pressure 

I 
I 

Pressure adjustrng shim thi ck ness 

I 

DN·NDOSDNO 1 7 7  

See page A - 2  

L O a  m m  

1 .0 5  mm L 1 Q mm 

1 . 1 5 mm 

1 . 20 mm 

1 .2 5  mm 

1 .30 mm 

1 . 3 5  mm 

1 .4 0  mm 

1 ,4 5 mm 

1 . 5 0  mm 

1 . 5 5 mm 

1 . 60 mm 

1 . 6 5  mm 

1 . 7 0 mm 

1 .7 5  mm 1 .BO mm 

1 . 8 5  rom 

1 .9 0  mm 

1 . 9 5  mm 

DN-DLLA 1 SOP 24 

See page A - 2  

0 . 7 0 a  m m  
0 . 7 5 0  mrn 
0.80a mm 

0.850 mm 

0.900 mm 

0 . 9 5 0  mm 

0.9 7 5  mm 

1 .000 mm 

1 .0 2 5  mm 

1 .050 mm 

1 .0 7 5  mm 

1 . 1 00 m m 

1 . 1 2 5 mm 

1 . 1 50 mm 

1 . 1 7 5  mm 

1 . 200 mm 

1 . 2 2 5  mm 

1 . 2 5 0  mm 

1 . 2 1 5  mm 

1 . 300 mm 

1 .325  m m  

1 . 3 5 0  m m  

1 . 3 7 5  m m  

1 4 0 0  mm 

0.0394 in.  

0.04 1 3  in .  

0.0433 in .  

0.0453 in.  

0 .04 7 2  in  

0.04 9 2  i n .  

0.05 1 2  i n .  

0.0 5 3 1  i n .  

0.0 5 5 1  in.  

0 .05 7 1  in. 

0 . 0 5 9 1  in 

0.06 1 0  i n  

0.0630 i n .  

0.0 6 5 0  i n .  

0.0669 in .  

0 . 0 6 B 9  in .  

0.0709 in. 

0.0 7 2 8  in .  

0 .0 7 4 8  i n .  

0 . 0 7 6 8  i n . 

0 .02 7 6  in .  

0.0295 in.  

0.03 1 5  in .  

0.03 3 5  in .  

0 .0354 , n o  

0.03 7 4  in .  

0.0384 in .  

0.0394 in. 

0.0404 in. 

0 .04 1 3  in. 

0 . 0 4 2 3  in. 

0.04 3 3  in. 

0.0443 in. 

0.04 5 3  in .  
0.0463 in.  

0 .04 7 2  in .  

0.04 8 2  in.  

0.04 9 2  in .  

0.0502 in .  

0.05 1 2  in. 
0.0 5 2 2  in .  

0.05 3 1  in . 

0.054 i u , .  
0.05 5 1  , n o  



SERVICE SPECI FiCATIONS - Fuel  System 

Specifications (Cont'd) 
Inject io n  nonle Pressure adjusting shi m thickness 
1 1 2 H · T )  
(Cont'dl 

Feed pump Suct IOn test 

S uc t ion pi pe I n n e r  diameter  

length 

Suct ion height  

1 .4 2 5  m m  0.05 6 1  in  

1 .4 5 0  m m  0.05 7 1  in  

1 . 4 7 5  mm 0.05 8 1  i n .  

1 . 5 00 mm 0. 0 5 9 1  in 

1 . 5 5 0  mm 0.06 1 0  i n .  

1 .S00 mm 0.0630 in.  

1 .6 5 0  mm 0.0650 in .  
1 .700 mm 0.0669 in.  
1 . 7 5 0  mm 0.06 8 9  in. 

1 .800 mm 0.0 7 0 9  i n .  

S m m  0.3 1 i n .  

2 m  7 8 . 7  i n .  
1 m  3 9 . 4  i n .  

Pr iming pump 

Feed p ump 

a l  6 0  stroke/ min. Fuel must discharge within 2 5  strokes 

a t  1 5 0 rpm Fuel  must discharge within 40 seconds 

, Discharge test 

Press ure a t  600 rpm 

Discharge nozzle diameter 

Volume a t  1 , 000 rpm 

, Drive gear thrust clearance 

1 . 8 - 2.2 k g/c m � 
(26 - 31 pSi. 1 7 7  - 2 1 6  kPa)  
1 . 5 4  m m  0 . 0 6 0 6  i n .  
900 ccfmin.  (54 .9  cu i n .lmin.! or more 

A - 9 

Automatic 
t imer 12Hl STD 

Limit 

0.0 1 0  - 0.200 mm 

0.30 m m  

0.0004 - 0 . 0 0 7 9  i n .  

0. 0 1 1 8  in 
Drive g ea r thrust was her thickness 

Timer spring hee length 

Timer ad .... ance angle 

Inner 

O u t e r  

at 6 4 0  r p m  
at 800 r p m  
a t  1 , 1 00 rpm 

at l AOO r p m  

a t  1 . 6 80 rpm 

Timer adjust ing shim th ickness 

0. 1 mm 
0.2 mm 

3 "1 . 8  mm 

4 1 2  m m  

o.sa  or l e s s  

0. 2 - 1 . 2� 
1 . 5 - 2 S·  
2 . 7  - 3 . r  
4 .0 - 5 . 0 0  
0.1 m m  

0 . 2  m m  
0,3 m m  

0. 5 m m  

1 .0 m m  

0,0 004 i n .  

0.0008 i n .  

1 .4 8 8  in 

1 . 6 2 2  in. 

0.004 in. 

0.008 in. 

0.0 1 2  in. 
0.020 in 

0.039 in  



A- 1 0  SERVICE SPECIF ICATIONS - Fuel System 

Specificatio n s  I C o n t ' d )  

Automatic t i m e r  Ori\,le g e a r  thrust  cl ea ra nce 
( 1 2H-T) STO 

Limi\ 

Drive gear thrust wilsher th ick ness 

Timer spring free length 

T imer advance angle a t  1 ,4 5 0  rpm 

a t  ) . 7 0 0  rpm 
Timer adjus t ing  sh i m  th ickness 

I njec t ion pump Direction of rota1iol' 
(2 H MIT) Camshaf t  t h rus t c lc<l ra nce 

I njeClion pump 
i 2H AiT and \ 
\ 1 2H - T  ! 

STD 

Limit  

Camshaft  t hrust washer th ickness 

Con trol rack s l id ing res istance 

Delivery va lve spring f ree len g t h  

P l u n ger spring Iree length 

Governor m a i n  spr ing free length 

Speed cant  r o t  spr ing free length 

HAC push rod Stroke (wI HA C )  

Direction of  rotat ion 

Fu l l  s top cam thrUSI  clearance 

Fu l l  s t op c a m  thrust  washer t h i ckness 

Steering leve r thrusi clearance 
S teeri n g  lever thrust  washer t hickness 

Cam plate t h r U S t  c lea rance 
Cam plate t h r u s l  washer  th ickness 

FlOating arm IhrUSI clearance 
F loal ing arm Ihrust washer t h i c k ness 

I 

0.0 1 0  - 0.200 mm 
0.30 mm 
0. 1 mm 

0 . 3 5  mm 
0 . 5  mm 
5 8 . 8  mm 

0.50  or less 
5.5 - 6 . 5 '"  
0.5 m m  

0 . 6  mm 
0 . 7  m m  

0.8 m m  
0 9  m m  
1 .0 mm 

0.0004 - 0.00 7 9  i n .  

0.0 1 1 8  i n  

0 . 0 0 4  in.  

0.0 1 4  i n  

0 .020 in  
2 . 3 1 5  i n  

0 .020 in. 
0.024 in. 

0.028 In. 
0.031 in. 

0 . 0 3 5  in 
0.039 in .  

Clockwise as  seen drive side 

0.03 - 0.05 mm 
0. 1 mm 

0 1 0 mm 

0 . 1 2 m m  

0. 1 4  m m  
0. 1 6  m m  

0. 1 8  mm 

0.50 m m  

1 2 0 9 ( 4 . 2  o z )  or  l e s s  

0.00 1 2 - 0 . 0 0 2 0  in.  

0.004 in  

0.0039 in .  

0.004 7 i n .  

0.0055 i n 
0.0063 i n .  

0.00 7 1  i n .  
0 .0 1 9 7 in .  

3 6 . 8  m m  1 .4 4 9  in. 
49.4 mm 1 . 9 4 5  in. 

4 3 . 5  mm 1 . 7 1 3 in. 

38.0 mm 1 . 4 9 6  in. 
3.1 - 3.6 mm 0. 1 2 2 - 0 . 1 4 2  in.  

Clockwise as seen drive side 
0.03 - 0.08 mm 0 00 1 2  - 0.00 3 2  in .  
0.05 mm 0.0020 in  
0. 1 0  mm 0.0039 in. 
0.20 m m  0 00 7 9  in .  
0.05 - 0 . 2 0  mm 0 . 0 0 2 0  - 0.00 7 9  i n .  
0 . 5 0  mm 0 .0 1 9 7  in 
0 . 5 5  mm 0.0 2 1 7 in 

0.60 m m  0 . 0 2 3 6  i n .  

0.65 m m  0 . 0 2 5 6  in .  

0 . 7 0  m m  0 .0 2 7 6  in .  
0.75 m m  0 0 2 9 5  in 

O.BO m m  0.0 3 1 5 in 

0.08 - 0. 1 2  m m  0.00 3 1  - 0.0047 in 

0.2 mm 0.008 i n .  
0.3 m m  0.0 1 2  i n .  

0 . 4  m m  0.0 1 6  i n .  

0 . 5  mm 0 . 0 2 0  in.  
0.05 - 0. 1 2  m m  0 . 0 0 2 0  - 0 004 7 in .  
0.05 mm 0.0020 i n .  
0. 1 0 m m 0.0039 in 
0.20 mm 0 . 0 0 7 9  i n  
O.40 mm 0 .0 1 5 7  in 

., 



S E R V I C E  SPECIFICATIONS - Fuel  System A - 1 1 

Specif icat ions (ConI' d) 

Injeclion pump 
2H All and 
1 2 H-T 

(Conrd) 

Joint ing bolt t h r u s t  c learance 

Sliding we igh t s h a l t  f i l l ing d i mension 
Sliding weight shaH length 

Flyweight thrust  clearance ( 1 2 H ·  T MITI 
Flyweigh t  thrust washer thickness I I  2H-T 
MIT) 

51 opper arm thrust  clearance 

Stopper arm t h ruSI washer thickness 

Camshaft t h rusl clearance STD 
L imi t  

C a m s h a f t  thrust  washer thickness 
2 H  (Front a n d  rear)  and 1 2 H - T  (Rear) 

1 2 H·T (Front) 

ConTrol rack s l id ing resistance 
Delivery valve spring f ree le ng t h 

2H 
1 2H·T  

Ptunger spring free length 
Mechanical  governor s pring hee leng l h  

S p e e d  c o n t r o l  s p r i n g  f l e A  leng l h  

Inner idle spring f l e e  length 
Outer idle spring free length 

1 .5 - 2.0 m m  
4 9 . 7  - 50 1 m m  
3 0 . 7  m m  
30.9 m m  
3 1 . 1 mm 
3 1 .3 m m  
3 1 .5 mm 
3 1 . 7 m m  

3 1 . 9 m m  
0.02 - 0 . 1 0 m m  

1 .60 m m  
1 .6 5  m m  
1 . 7 0  m m  
1 .7 5  m m  
1 .80 m m  
1 .8 5  m m  
1 .9 0  mm 
1 .9 5  mm 
2 .00 mm 
2 . 1 0 mm 
2 . 2 0  mm 
2 .30 m m  
0 . 0 5  - 0 . 2 0  m m  
0 . 1 m m  
0 . 2  m m  
0 . 5  m m  
0 . 0 3  - 0 . 0 5  mm 
0 . 1  m m  

0.1 0 m m  
0.1 2 m m  
0. 1 4  mrf) 
0 . 1 6 mm 
0.1 8 mm 
0.50 mm 
0. 1 0  mm 
0. 1 5  m m  
0.30 m m  
0.50 m m  
1 . 00 m m  
1 . 5 0  m m  
1 20 g 14 .2  oz.)  o r  les s 

0 . 0 5 9  - 0 . 0 7 9  in . 
1 9 5 7  - 1 . 9 7 2  In .  
1 . 2 0 9  In .  
1 . 2 1 7  in .  
1 . 2 2 4  in. 
1 .232  in 
1 . 2 4 0  in 
1 . 2 4 8  i n  

1 . 2 5 6  in .  
0.0008 - 0 . 00 3 9  in .  
0.0630 in .  
0 . 0 6 5 0  in .  
0.0670 in. 
0.0689 in 
0.0709 in 
0 . 0 7 2 8  in 
0 . 0 7 4 8  in 
0.0768 in 
0 . 0 7 8 7  in. 
0.08 2 7  in .  
0.OB66 in. 
0.0906 in 
0.0020 - 0.00 7 9  in. 
0.004 in. 
O.OOB in. 
0 .020 in. 
0.00 1 2  - 0.0020 in. 
0.004 in 

0.0039 in  
0.004 7 in 
0.0055 in. 
0 .0063 in 
0.00 7 1  in 
0.0 1 9 7 in 

0.00 3 9  in .  
0.0059 in. 
0 0 1 1 8  in .  
0 .0 1 9 7 in .  
0.0394 in .  
0.0591  in .  

36.8 m m  1 .4 4 9  i n .  

1 9 .8 m m  0.780 in .  
49.4 m m  1 . 9 4 5  in  
1 0 .2 m m  0 . 4 0 2  i n .  
24.0 mm 0.945 i n  
2 5 . 7  m m  1 . 0 1 2  i n  
23.8 m m  0.9 3 7  in .  



A- 1 2  S E RVICE S PECIF ICATIONS - fuel  System 

Specif icat ions (Co nt' dl 

In ject ion pump 
; 2 H  AfT and I 
. 1 2 H-T 
(Coord)  

HAC push rod c lea rance {w/HACI  a t  sea lellel 
Boost co m pensa to r push rod Stroke ( 1 2H·  T) 
800st compensator pressure drop ! 1 2H-T) 
F u l l- load stopper p r e · s e l l t rlg 

SlOp c a m  10 slo ppe r  h ou sing distance 
2" 
1 2 H-T 

I nject ion P u m p  Adjustme nt (Pump Bodyl 

Preparat ions 0 1  Test nozzle type 
pump tesler 2H 

1 2H-T 
Test nozzle opening pressure 

2" 

1 2H-T 

Inj e c t i o n  pipe 

Fuel tempera lure 

Ouler d iameter  
I n n e r  d iameter  
Length 
Min imum bending radius 

Fuel  feeding pressure 

0 , 1  - 0.3 mrn 
4.0 - S.O m m  
10  s e c o n d s  or m o r e  

0.004 - 0.01 2 in.  
0. 1 5 8  - 0. 1 9 7  in .  

Appro).:. 30.5 mm 1 1 . 2 0 1  in . 1  
ApPlo)!;, 2 3 . 5  m m  10.9 2 5  in .  1 

O N  4 S O  2 4  A 
ON 1 2  S O  1 2  A 

\ 1 5  - 1 25 kg/cm2 
1 1 , 6 3 6  - 1 . 7 7 8  pSI. 1 1 , 2 7 8  - 1 2 . 2 5 8  kPa l  
1 70 - 1 80 kg/emt 
12 .4 1 8  - 2 . S 6 0 psi. 1 6 . 6 7 \  - 1 7 , 6 5 1 kPa) 
6.0 m m  
2.0 mm 
600 m m  
2 S  m m  (0 .98 in . )  or m o re 

0 . 2 3 6  in. 
0.079 in .  
2 3 . 6  i n .  

4 0  - 4 S � C  1 04 - 1 1 3 cF 

2H 0.5 kg/cm' 7.1 psi  
28.4 psi  

4 9  kPa 
1 9 6 kPa � ____ + 

__ ' 2
_

"
_

- T ___
_______ 

--+
_

2.0 kg'cm� 
Contro l  Rack Sl id ing resistance P u m p  al 0 rpm \ 20 g (4.2 oz) or less 

_____ Pu
_m---'p_'_'_'_, o_o_o---''''_m

_-----1f- 5 0 9 (1 .8 oz \  or le s
_
' _______ --4 

Inject ing l iming Pre-stroke 
2" 
1 2H-T 

Injection Interval 
Tappet c lear ance 
Adjusting shim thickness 

1 .90 - 2.00 mm 
3 5 5 - 3 . 6 5  m m  
59'30' - 60'30'  

0 .0748 - 0.0 7 8 7  i n .  
0 . 1 3 9 8  - 0 . 1 4 3 7  in. 

0.2 m m  (0.008 in . )  o r  m o re 
0 . 1 0 mm 0.0039 in 
0. 1 5  mm 0.0059 in . 
0.20 m m  0.00 7 9  i n  
0 . 3 0  m m  0.0 1 1 8  i n .  
0.40 m m  0.0 1 5 8  in . 
0 . 5 0  mm 0.0 1 9 7  in. 
0.60 mm 0 .0 2 3 6  in 
0 . 7 0  mm 0.02 7 6  in 
0 . 8 0  mm 0.03 1 5  i n  
0.90 m m  0 . 0 3 5 4  in  
1 .00 mm 0.0394 in .  



SERVICE SPECIFICATIONS - Fuel System A - 1 3  

I njection P u m p  A djustment ( P u m p  Body) (Cont'd)  

Inject ion t im ing Adjusting shim thickness (C o n l ' d )  1 . 1 0  m m  
IConrd) 1 2 0 mm 

1 .3 0  mm 

1 .4 0  m m  
Injection ... o l u m e  

Ite m 
Rack posit ion Pump rpm 

Measur in9 
mm lin.) strokes 

1 6 .0 
1 00 200 

10.630)  

B O  
1 .000 200 

2H MIT 10.3 1 5) 

( COld weal her ) 1 0 . 6  
1 , 1 00 200 

spec. and 10.4 1 7 ) 
, Canada 1 0. 8  

10.4 1 7) 
1 . 700 200 

6.5 3 2 5  500 
(0. 2 5 6 )  

1 6 .0 1 00 200 
(0.630) 

B O  
1 .000 200 

10. 3 1 5 1 

2H MIT 1 0 . 6  1 . 1 00 2 0 0  
(Others) ( 0 .4 1 7 ) 

1 0. 6  
1 . 700 2 00 

(0. 4 1 7 1  

B . 5  
3 2 5  500 

(0 . 2 S 6 (  

1 6 .0 
1 00 200 ----.!9.:6301  

2H AfT 1 1 . 3  
1 . 1 00 200 

( Cold weather ) 10. 4451  

spec.  and 1 1 . 3 
1 , 7 50 200 Canada 10.4 4 5 1  

7 . 9  
390 500 

(0.3 1 1 ) 

1 6 .0 
1 00 200 

10.6301 

1 1 . 3  
1 . 1 0 0 200 

2 H  AIT (0. 4 4 5 1  

IOt hersl 1 1 . 3  
1 , 7 5 0  200 

10.4 4 5 1  

7.9 
390 500 � - f-

1 6.0 
1 00 200 

10 .6301 

1 2 H·T MIT 1 0. 7  
1 . 1 00 200 

I Cold weather : 
(0.4 2 1 )  

\ 0 . 7  I SpeC. � - 1 , 7 5 0  2 0 0  

B 9  
340 500 

10.3501 

0.0433 in.  

0.04 7 2  i n .  

0.05 1 9  in .  

0.0 5 5 1  in. 

Injection ... olume 
ee (CU in . )  

1 2 . 8  - 1 5 .0 
(0. 7 8  - 0 . 9 2 )  

4 . 1  - 5 . 3  
10. 2 5  - 0 . 3 2 )  

8 . 2  - 9 . 2  
(0. 5 0  - 0 . 5 6 )  

8 . 5  - 1 0 . 1  
(0 .52 - 0 . 6 2 )  

2 .0 - 5 .0 
(0. 1 2  - 0. 3 1 1  

9 . 8  - 1 2.0 
(0 .60 - 0 . 7 3 )  

4 . 1  - 5 . 3  
(0. 2 5  - 0 . 3 2 )  

8 . 2  - 9 . 2  
10 . 5 0  - 0 . 5 6 )  

8 . 5  - 1 0 . 1  
(0. 5 2  - 0 . 6 2 )  

2 .0 - 5 . 0  
(0.1 2 - 0 .3 1 1  

1 4 . 9  - 1 7. 1  
(0 . 9 1  - 1 .04) 

8 . 8  - 9.8 
(0.53 - 0.60)  

9 . 2  - 1 0 . 8  
10 . 5 6  - 0.661  

2 . 5  - 5 . 5 
10. 1 5  - 0 . 3 4 )  

B.6 - 1 0 . 8  
1 0 . 5 2  - 0. 601 

8 .B  - 9.B 
10. 5 3  - 0.601 

9 .2  - 1 0 . 8  
(0 . 5 6  - 0 . 6 6 )  

2 . 5  - 5 . 5  
10. 1 5  - 0.341  

1 4 .0 - 1 8 .0 
(0.85 - 1 .  1 01 

1 1 . 3 - 1 2 . 3  
i iO .69 - 0 . 7 5 1  

1 1 . 3  - 1 2 . 5  
(0 . 6 9  - 0.761  

3 .0 - 6.5 
(0. 1 8  - 0.40) 

Variation l i m i t  
ec leu in . }  
1 .8 (0. 1 T l  

0.6 10.04) 

0 .6 10.04) 

0.9 10 05)  

1 . 5 10.09) 

1 .8 (0. 1 1 ) 

0.6 (0 041 

0.6 10.04) 

0 .9  (O.OS ) 

1 .5 (0.09) 

1 .8 (0. 1 1 )  

0 .6 (0.04) 

0.9 10.05) 

1 .5 (0.09) 

1 . 8 10.1 1 1  

0.6 10.041 

0 9  (0.05) 

1 . 5 (0.09) 

1 . 6 {D. 1 01 

0.9 10 05) 

1 .2 (0.07) 

1 . 5 (0.09) 



A- 1 4  SERVICE SPEC I F I CATIONS - Fuel  System 

I nject ion Pump Adjustment (Pump Body)  (Co nt' d )  

Inject ion volume lIem Rack position Pump rpm Measuring Inject ion volume Varia t i o n  l imit  
(Con I '  d) m m  (in.) strokes cc leu in . l  cc icu in . !  

1 6.0 1 00 200 9.0 1 3 .0 1 .6 (0 . 1 0 ) 
(a.830l (0. 5 5  - 0 .7 9 ) 

1 0 . 7  1 . 1 00 200 1 1 . 3 - 1 2 3  0.9 (0.05) 1 2H-T M/T 
(
0.4 2 1 )  10.69 - 0 7 5)  

(Others) c--:-:-::- .-- 1 1 . 3  - 1 2 . 5  1 0.7  1 . 7 5 0  2 0 0  1 . 2 (0.0 7 )  ����. (0.69 - 0 . 7 6 ) 
8.9 340 500 3.0 - 6 . 5  1 . 5 (0.09) (0 .35 0) (0 1 8  - DAD) -

1 6 .0 9 .0  - 1 3 .0 
10. 6 3 01 

1 00 200 (0 5 5  - 0 . 7 9\ 1 . 6 (0. 1 0) 

1 0.7 1 . 1 00 200 1 1. 3  - 1 2 .3 0.9 (0,05) 
1 2 H-T AiT IO.4 2 1 ) (0 .6 9  - 0. 7 5 )  

1 0. 7  1 , 7 5 0  200 
1 1 . 3  - 1 2 . 5  

1 . 2 (0 .07)  10.4 2 1 )  10.69 - 0 7 6 1  
8.9 3 90 500 (g:6� - �'��I I 1 .5 (0.091 10.350) 

I nject ion Pump Adjustment  (Governor 2 H  MIT) 
Vacuum chamber Pressure drop � _______ _ 1 0  seconds or more 

Main spring 

Speed control  
sprmg 

- --- - -
Idle spring 

Pump rpm Vacuum 

1----6-00-+--6-:-:-�2"-g 3-
(
:::.

g

�� .:�) 

Rack posit ion 
m m  ! in . }  

1 0 . 3  - 1 0.9 (0.406 - 0 . 4 29) 
-

I----:-��-+--:- c-:: :�: : : _�:_�-- ::_:-'-.�--:I _+ ___ ' _�: __ � = ��7 
:�:�:: = �:::�: 

--- - �  
Adjusting s h i m  1 h ickness 0 .5  mm 0.020 in .  

Pump r p m  

1 . 9 2 0  

2, 000 
C----- ' 

2 , 0 5 0  

2 . 1 00 

2 , 1 00 

Vacuum 
m m Hg tin .Hg. kPa) 
450 ( 1 7 . 7 2 .  60,0 ) 

LO mm 0.039 in 
2 0  mm 
3.0 mm 

0 . 0 7 9  i n .  
0 . 1 1 8  in 

Rack posit ion 
mm ( in . )  

-r----- -----
1 0. 4  - 1 0. 8 (0.409 - 0.4251 

9.6 - 1 0 4  (0_3 7 8  - OA09) 

--.....-----1'--- - --8.6 _ 9.8 10. 3 39 - 0 3 8 6 1  � 

4 5 0  (I 7 . 7 2 .  60 0) 

450 ( 1 7 . 7 2 ,  6 0.0) 
-

5 30 (20 8 7 ,  7 0.6 1 + _
_

___ 7_5_'�O. 2 9 5 ) O f  le_" _ ___ . 
530 (20 .87 ,  70.6)  B.O (0.3 1 5 ) 



SERVICE SPECIF ICATIONS - Fuel Syslem A - I S 

I nject ion Pump A djustment (Governor 2H M IT) (Cont 'd)  

Total injection Uem Pump rpm Vacuum Measuring T ola l  inject ion 01  each 
volume mmHg l in .Hg, kPa) st roke cvl inder volume cc(cu inJ 

700 60 12.36, 8.01 1 ,000 237 - 2 6 1  ( 1 4 .5  - 1 5 .9)  
wlo HAC 1 , 1 00 1 5 0 15 .9 1 .  20.0) 1 ,000 2 5 5  - 267 ( 1 5.6 - 1 6.3) 

1 . 700 400 1 1 5 . 7 5 ,  23.3) 1 ,000 267 - 2 9 1  ( 1 6.3 - 1 7.8 )  
700 60 12 .36 .  8 .0 '  1 .000 237 - 261 1 1 4 .5  - 1 5 .9)  

wI HAC 1 , 1 00 1 50 15 . 9 1 .  20.01 1 ,000 2 5 5  - 267 1 1 5 . 6  - , 6 .3 )  
1 , 700 400 ( 1 5 . 7 5 ,  23 .3 1  1 ,000 258 - 282 1 1 5 . 7  - 1 7 .2 )  

I njection Pump Adjustment (Governor 2 H  AIT and 1 2 H-T) 

Rack posi t iOn 
m m  ( in . )  

1 1 .3 (0.4 4 5) O r  more 

7 . 7  - 7 . 9  (0.303 - 0.3 1 1 l  
5 . 6  - 6.6 (0. 2 2 0  - 0.2 60) 

1---------+- -- -- --;-;-.:-5:"9- 1020, -::-- 0232' -- -

3.4 - 4 . 8  (0. 1 34 - 0. 1 89)  

1 2 .9 - 1 3 .7  10.508 - 0.539)  
8 .6 - 9 . 2  10. 3 3 9  - 0.3621  
6 .9  - 8 .3  (0. 2 7 2  - 0 . 3 2 7 )  
6 . 0  - 6.8 (0. 2 3 6  - 0 . 2 6 8 )  

�---- -�-----4-3---5 -7 -1-0. '-6-9 -- -0.2-2-41---- --
1 2.4 - 1 3 .0 10.488 - 0.5 1 2 ) 

�-----1----
.

- - . ------ I 8 . 7  - 9.3 10 .343 - 0.366)  
7 . 6  - 9.0 (0. 2 9 9  - 0.354)  
5 . 4  - 6 .2  10. 2 1 3  - 0.244)  
3 . 7  - 5 . 1 10 . 1 4 6  - 0.201 ) 

0.4 mrn 0.0 1 6  in 
0.55 mm 0.022 i n  
0.6 m m  0.024 i n .  
0 . 2  m m  0.008 i n .  
0.4 mm 0.0 1 6  in .  
0.5 mm 0.020 in 
0.6 mm 0 024 in . 

Rack position 
m m  ttn . )  

1 1 .0 - l J .6 (0.4 3 3  - 0.4 5 7 )  
�--�--+-----�1 1�. '----1 1�5�1�0 4�3�7---0�.4�5�3'-- -

1 1 .0 - 1 1 .6 10.4 3 3  - 0 .4 5 7 )  
1 1 .4  - 1 1 .2 (0.409 - 0.44 1 )  



A- I S  SERVICE SPECIFICATIONS - Fuel System 

I nject ion Pump Adjustment (Governor 2 H  AIT and 1 2 H - T) (Co nt' d) 

M e d i u m  speed 
I te m 

Adjusting 
Pump rpm 

Rack pos it ion 

c o n t ro l  (Con rd)  lever position mm (inJ ---
500 1 0 .3 - 1 1 , 1  (0.406 - 0.4 3 7 )  

700 1 0. 1  - 1 0.9 (0. 3 9 8  - 0 . 4 2 9 )  

1 . 1 00 1 0.4 - 1 1 .0 (0.409 - 0.4 3 3 )  
1 2 H-T M I T  M a JO: i m u m  

1 . 7 5 0  1 0 . 3  - 1 1 . 1  (0.406 - 0.43 7 )  --
1 , 900 9.8 - 1 0 . 6  (0. 3 8 6 - 0 . 4  1 7 ) 

500 1 0. 3  - 1 1 . 1  (0.406 - 0.4 3 7 )  

700 1 0. 1  - 1 0. 9  (0. 3 9 8  - 0 , 4 2 9 )  
1-- - -r-------

1 2 H-T A J T  Mal(imum 1 . 1 00 1 0 . 4  - 1 1 .0 (0.409 - 0.433)  

1 . 7 5 0  1 0, 3  - 1 1 . 1  (0.406 - 0 . 4 3 7 )  

1 , 900 1 0 . 1  - 1 0.9 (0 .398 - 0 . 4 2 9 )  

Maximum speed 2 . 0 7 5  8 . 2 - 8 8  10 . 3 2 3  - 0.3 4 6 1  

control 2 H  A/T M a JO: lmum 2,200 5.5 (0. 2 1  7 )  or less 

2 . 0 5 0  8.0 - 9.4 (0.3 1 5  - 0 . 3 7 0) 
1 2 H - T  Maximum 

2 , 200 6.4 (0 . 2 5 2 )  or less 
� -

Boosl 800st 

compensator Adjustin g 
P u m p  rpm 

comp�nsator Rack position 

( 1 2H-T)  lever  posit ion pressure m m  f inJ 
IcgJcm� (psi. kPa) --

0 9.8 - 1 0.4 (0 . 3 8 6  - OA09) MaJO: imum 5 0 0  
0. 1 2  ( 1 . 7 ,  1 2) 1 0.3 - 1 1 . 1  (0.406 - 0.43 7 )  

Tota l  injection 
Adjusting 

Boot compe nsator 
Pump Measuring 

Total  injection volume 

volume I lem Pressure o f  each cvl inder 
lever posit ion kg/cm� (psi, kPa l  'pm strokes 

cc le u  in .) 

500 1 .000 
2 1 0.0 - 2 6 4 . 0  

/ 1 2 .82 - 1 6 . 1 1 1  

2 H  AfT Maximum 1 . 1 00 1 . 000 
2 7 0.0 - 2 8 2.0 

( 1 6 . 4 8  - 1 7 . 2 1 )  

1 . 7 5 0  1 , 000 
288.0 - 3 1 8.0 

( 1 7 .57 - 1 9 .4 '1 )  -
0. 2 7  (3 9 .  2 6 )  500 1 ,000 1 9 8.0 - 234.0 

( 1 2 .08 - 1 4 . 28 ) 
f---

3 4 5 .0 - 3 6 3 .0 
1 2 H-T Maximum 0 2 7 13 9 . 2 6 1 1 , 1 00 1 . 000 

(2 1 .05 - 2 2 . 1 5 )  

0. 2 7  1 3 . 9 .  2 61 1 . 7 5 0  1 ,000 339.0 - 3 7 5 .0 

120.69 - 2 2 . 8 8 )  

5 0 0  1 . 000 
1 5 6.0 - 1 7 4 . 0  
19 .52  - 1 0. 6 2 )  

S t O P  lever 
Item 

Adjustmg 
Pump rpm R a c k  posilion 

lever position mm lin.l 
2 H  AIT Idle 0 ---1 2.0 (0. 0 7 9 1  or tess --
1 2 H-T Id le 0 7 . 5  (0. 2 9 5 )  or less 



SERVICE SPECI FICATIONS - Fuel Syslem. Cool ing System A - 1 7  

Torq u e  Specif ications 

P a r i  t ightened 

Nozzle holder retaining nul )( Nozzle holder body 2H 

, 2H-T 
Injection n o z z l e  x Cylinder h e a d  2H 

1 2 H-T 

N o z z l e  leakage pipe x Injection nozzle 2 H 

1 2 H - T  

Injection p i p e  x Injection nonle 

C hamber plug x Feed pump housing 1 9  mm bolt head 

Priming pump x Feed pump housing 

Feed pump x In ject ion pump 

Fuel pipe x Feed pump 

AulOmalic t imer x Injection pump 

Slee l  bal l  guide x C a msha f t  (2H MIT) 

flyweig h t  x Camshaft (2H A I T  and 1 2 H -T I  
Injection pump retainer x Injection pump 

Intec t ion pump x Tim ing gear case 

Fuel pipe x Injection pump 

fuel hose x Injection pump ( 1 2 H - TI 

Oi l  pipe union boll 

COOLING SYSTEM 

Specif ications 

�!ne cO� lant  capacity 

Thermostat  Valve opening temperature 
S2°C type 
88°C type 

Valve opening travel 

3 2  mm bolt  head 

82"C type a l  9 5 "C ( 2 0 3 ° F )  

Radiator 

B8°C type at , OO°C 1 2 1 2"F)  

Rel ief  v<llve opening pressure 
STO 

Limit  

Torque Spec ifications 

P a r t  l igh tened 

kg-em f t -I b  N m  

700 5 1  

3 5 0  25 

700 5 1 

1 8 5  1 3 

500 36 

1 2 5 

300 2 2  

5 0 0  3 6  

1 . 500 1 09 

5 00 36 

9 5  82 i n . - I b  

2 8 0  2 0 

7 5 0  54 

5 50 40 

5 5 0  4 0  

3 7 5  2 7  

2 5 0  1 8  

2 8 0  2 0 

2 8 0  2 0  

1 8 5 1 3  

See page A - 2  

8D - 84°C 1 7 6 - 1 83 ° F  

8 6  - 9QoC 1 8 7  - I g4°F 

1 0  mm (0 . 3 9  in . 1  or more 
10 mm (0. 3 9  in.) Of more 

0 . 7 5  - 1 .0 5  kgjcm� 
( 1 0. 7  - 1 4 9  psi, 74 - 1 0 3 kPal 

69 

3 4  

69 

1 8  

4 9  

1 2  

2 9  

4 9  

1 4 7 

4 9  

9. 3 

27 

74 

5 4  

5 4  

3 7  

2 5 

2 7  

2 7  

1 8  

0 . 6  kg/c m �  8 . 5  psi 5 9  kPa 

k g - e m  / t - ! b  N m  

� --------------------- ----- ---+----------------------� 
Waler pump cover x Water pump body 

Water pump x Cylinder block 

Water outlet x Water o u t let housing 

1 8 5 

3 7 5  

1 8 5 

1 3  

2 7  

1 3  

1 8  

3 7  

1 8  



A - I S SERVICE SPECIF ICATIONS - Lubr icat ion System 

L U B R ICATION SYSTEM 

Specif icat ions 

Engine o i l capac i l Y  

O d  press ure a l idle 

a l  3.000 rpm 

Oil Pump Rotor body clearance 

Rotor side clearance 

R O I o r  l ip clearance 

5TO 

limit  

5TO 

L i m i t  

5TO 

Limit 

Drive spline to rotor backlash 
5 T O  

l i m i t  

Torque Specif icat ions 

P a r I  t ightened 

Engine drain plug 

Plug of oi l  pump rel ief valve 

Timing gear case x Cylinder block 
T i m ing gear case x Injec t ion pump retainer 

Oil  s t rainer x MaIn bearing cap 
Oil  s t rainer x T im ing gear ca�;c 
Oil p ipe x Cyl i nde r block 

Oil pipe x Timing gea r case 

Oil pan x Cylinder block 
O i l pan x Timing g ea r case 
Oil pan x Reilr oi l  seal reta iner  
Oi l  cooler  x Oil  cooler case 
Oil cooler c a s e  x C y l inder block 
Oil f i l ter bracket x Oil cooler c a s e  

P l ug 01  oil  cooler rehef  valve 

01 1  nozzle x Cy linder block 

-

�ee pag� A_- 2  _________ _ 

0.3 kg/c m� 14.3 psi, 29 k P a l  or more 

2.5 - 6.0 kgicm·1 
(36 - 85 psi. 2 4 5  - 5 8 8  kPa)  

0. 1 4 4 - 0.2 1 9  mm 0.0057 - O.� 
OAO mm 

0.035 - 0.090 m m  

0. 1 5  m m  

0. 1 1 0 - 0 , 2 4 0  mm 

0.30 m m  

0. 5 4 1  - 0 . 7 9 0  m m  

1 .00 m m  

k g - e m  

400 

500 

2 5 0  

2 50 

1 8 5 

1 8 5  

4 5 0  

1 8 5 

1 30 

1 30 

1 3 0 

2 5 0  

1 8 5 

1 8 5 

500 

275 

0 .0 1 5 7 in. 

0.00 1 4  - 0.0035 i n .  

0.00 5 9  i n  
0 . 0 0 4 3  - 0 . 0 0 9 4  i n .  

0. 0 1 1 8  i n .  

0.0 2 1 3  - 0.03 1 1 i n .  

0 . 0 3 9 4  i n .  

f t - I b  N · m  

2 9  3 9  

36 4 9  

1 8  2 5  

1 8  2 5  

1 3  1 8  

1 3  1 8  

3 3 44 

1 3  1 8  

1 3  

1 3  
1 3  

1 8  2 5  

1 3 1 8  

1 3  1 8  

3 6  4 9  
2 0  2 7  



SERVICE SPECIFICATIONS - S tarting System, C h a r g i n g  Syste m A-1 9 

STA RTI NG SYSTEM 

Light l igh t ing lime Pre-healing 
syste m 2H (Super glow rype) at  20"C (68"'F)  

2 H  (Fixed delay typel  
Approx. 2 seconds 
15 - , 9 . 5  seconds 

Starter 

1 2 H - T wi Waler lemp.  sensor disco nnected 
1 2 V  type 
24V type 

2 0  seconds 
1 4  saconds 

Rated 'Iollage and output power 
No- load characteristic Ampere 

rpm 
Brush length srD 

Llmll 
Spring installed load STD 

Commutator 
Ou ter diameter STD 

Limit  
Undercut depth STD 

Lim it 
Clfcle runou! limit  

1 2  V 2 . 5  kw 
1 80 A or  less a t  1 1  V 
3,500 rpm or more 
20.5 mm 0.80 7 in 
1 3 .0 mm 0 . 5 1 2  in. 
3 .2 - 4 0  kg 
(7. 1 - 8 . 8  Ib, 3 1  - 3 9  N) 

3 6  m m  1 .42 i n  
35 m m  1 . 38 i n .  
0.7 mm 0.0 2 8  in .  

0.2 m m  0 . 0 0 8  in .  

0.05 m m  0 . 0 0 2 0  in .  

C H A R G I N G  SYSTEM 

Battery specific gravity 
Drive bell tension or  d e f lection 

Alternator 

Alternator 
regulator 

Rated output 

Rotor coil resistance 
wlo Ie regulator 

wI I e  regulator 

Slip ring diameter 

Brush Il)(posed lenglh 

1 2 V type 
24V type 
1 2 V type 
24V type 
S T O  
l imit  
STO 
limit 

Regulating voltage a t  25GC 177°F) 
wJo IC reg ulator 1 2 V  type 

24V type 

wi IC regulator 1 2 V type 
24V type 

See page A-2 
See page A-2 

, 2 V 40 A 
, 2 V 55 A 
' 2  V 80 A 
2 4  V 25 A 
2 4  V 30 A 
24 V 4 0  A 

3.9 - 4 . '  n 
1 8. 8  - 1 9. 2  n 
2.8 - 3.0 n 
8.8 - 9.2 n 
3 2 . 3  - 3 2 . 5  m m  
3 2 . 1  mm 
20 0 mm 
5 . 5  m m  

1 3. 8  - 1 4.8 V 
27 .0 - 29.0 V 
1 3 . 8  - 1 4 .4 V 
27 .9 - 2 8 . 5  V 

9 0  A or  less al 23 V 
1 2 4  V 4 . 5  kw 

1 .2 7 2  - 1 . 2 8 0  in.  
1 . 2 6 4  in. 

0 .787 i n  
0.2 1 7  i n  



B - 1  

STA N D A R D  B O LT 

TO RQ U E  S P EC I F I C AT I O N S  
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS 

STA N DARD B O LT TORQ U E  SPECIF ICATIONS 

H O W  T O  DETE R M I N E  BOLT STRENGTH 

� Mark ___ r_C_"_'_'_ :I _�__ ,- __ M_'_,_k ___ t-_C_"_'_'-j 
He����

_
:

. 
I � Bol t  4 - 4T Stud boll 

heod bolt 0/ head N O : = :� � __ NO mark 

7- 7T 
--------1-- -

o No m ' "  4T 

�:;:�ob:1 t �I 00--- ,---
hexagon boll 
w/washer 

U 
N o  mark  �T 

r----- - r-- -- - --
Hexagon 
head bolt � Two 

! � ����Udjng 5T 

S I QCJ Two 

- - -

h I protruding 6T wlwas er n hnes h6Kagon bolt 1 -----,- -- - - -
Hexagon 
head boh Three 

protruding 
lines 

7T 

Welded bolt 

4T 

6T 

4T 



STA NDARD BOLT TORQUE SPECIFICATIONS 8 · 3 

SPECIF IED TORQUE FOR STANDARD BOLTS 

Torque specif ications 
Class Diameter Pitch mm H e x agon head bolt . _�e xagon flange bolt 

mm 
kg-em ft-Ib N'm kg-em fI-lb N ' m  

6 I 5 5  48 in.-Ib 5 . 4  6 0  5 2  i n , -Ib 5.9 

8 1 . 2 5  1 3 0 9 1 3  1 4 5 1 0  1 4  

1 0 1 .2 5  2 6 0  1 9  2 5  I 2 9 0  2 1  2 8  

4T 
1 2  1 . 2 5  480 3 5  4 7  5 4 0  3 9  5 3  

1 4  1 .5 7 6 0  5 5  7 5  8 5 0 6 1 8 3 

1 6  1 .5 1 . 1 5 0 8 3  1 1 3  -
-

6 1 6 5  5 6  in,- Ib 6.4 -

8 1 .2 5  1 6 0 1 2  1 6 -

1 0  

I 
1 .2 5  330 2 4  3 2  -

6T 
1 2 1 , 2 5  600 4 3  5 9  -

1 4  1 .5 9 3 0  6 7  9 1  -

1 6  
I 

1 . 5  1 . 400 1 0 1  1 3 7 -
- I 

6 , 80 69 i n . - I b  7 . 8  I 90 78 i n . - I b  8 . 8  

8 1 . 2 5  ' 9 5  1 4  1 9  2 1 5  1 6 2 '  

6T 1 0  1 . 2 5 400 29 39 I 440 3 2  4 3  

1 2  1 . 2 5 730 53 72 8 1 0 5 9  7 9  

1 4  1 .5  - 1 . 2 5 0  9 0  1 2 3 

I 6 , 1 1 0  8 1 1  1 2 0 9 1 2  

8 1 . 2 5  2 60 1 9  2 5  2 9 0  2 1  2 8  

1 0  1 . 2 5  530 3 8  5 2  5 9 0 4 3  5 8  
7T 

1 2  1 . 2 5  9 7 0  7 0  9 5 1 , 0 5 0  7 6  1 03 

1 4  1 . 5 1 . 500 ' 0 8 1 4 7 1 . 7 00 1 2 3 1 6 7 

1 6 1 . 5 2 . 300 , 6 6  2 2 6  -
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C-2 SST AND SSM - SST (Special  Service Tools) 

SST (S PECIAL S E RVICE TOOLS) 

Section 

Classification 

Part Name 
Part No.  \ I l lustration \ 

T 09032-00100 

-

aD= ::jJ 09043-38100 

� D92Q1-60 0 1 1  

� 
09202-430 1 3  

� 09208-48010 

@ 09213·580 1 1  

E'J";'� "Do ---- � �  -- -.;:::... -;:::� "'=-
09213-600 1 7  

� 09214-760 1 1  

�-�oigo� 
'""; �� 

092 15-00 1 00 

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

� (09215-001 20) I (092 1 5-001 3Ql � 

NOTE :  C lass i f icat ion 
A = SST required for  vehicle inspect ions and minor repa irs and 

mult ipurpose SST. 

B = SST required for major r�pairs involving disassembly of com
ponents.  

C = SST required for  rather specia l .  less frequent work not of  
classif iable as e i t h e r  A or  B 

\ 
( Olt Pt" Seal l 

Culter ! 

(:r:��n l O mm ) 

(��:���eR���=�:; ) 

(�:��!':=) 
( ��:::�:mo�,' ) 
( �:�h�::;ullev ) 

( ���I:Sh"tl Pulley ) 

( ;:�:::fl f>ul�Y ) 

( ;:�;�::� a::��ar ) 
- - - - - - - - - -

(>,le "A"" 1 

(Bonl 

A 

A 

A 

A 

B 

A 

A 

B 

c 

EM FU C O  L U  S T  

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



SST A N D  SSM - SST (Special  Service Tools) C-3 

SST (S PECIAL SERVICE TOOLS) (Cant'd) 

Section 
Classi fication 

� 

Part Name EM FU CO LU ST 
Part No. 

� 
I l lustrat ion \ 

� (092 1 6-00140) (Nutl • 

===" (0921 5-00160) (Shatt · "A·"1  • 

� (092 1 5-001601 (P'I'II • 

� (09215-00210) (�ltmover t. Fleplacef) • 

� (0921 5-00280) Iftemover & AltplaclI<"l • 

� 

09222-61010 
( connect;ngROd \ 
\ :u��,!:;�er ) B • 

� 

09223-56010 (g;:;�:���P�;;( ) B • 

o? 

09228-3401 0  IOil f, lter Wrench) A • 

� 
09228-600 1 0  (Oil Fil'eot Wrenchl A • 

� o ,%>� O ..::::>-c: .. c? 
09231·0010 1  (�v'ft'��:U��:OI SI' ) B • 

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

� «t!i237-00010) (:::V:��:;I::� ) • 

<e:J 109237-00020) lBaaring Suwl • 

c::J 109231-l100301 (86""011 Sta�) • 

� 109237-00040 ) IShait " "A""1 • 



C-4 SST A N O  SSM - SST (Spec ia l  Service Tool!>1 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 
Classification 

t!�rt Name 
� N::O::.. __ � 

I l lustration \ 
1 L!i � .... 

�7.· 
C • 

I • 

��.. 
j -,." , ::- "- ' ." ) , 

��:::::-:, =- 09260-470 1 0  " "''''''', Pomp T'''' ', I . . 
_':'-2 �-;::-;� � _  - - - - - - r: ' '.C-'--_+I_ 

G I m9260-"O I 01 '

I
IROO"" NO' W"�" I • 

V 109260-780201 I (Screw Plug W"mc.hl • 

� )09262-160 1 0) (��::7A��::e, ) 
(09267-7601 1 )  ( :�I�:�:lric TIme. ) 

(09267. 76020l [ ( AUlomalU; T Imet ) 
Re<nove< I 109210-1601 01 1' { Del.very V(JIve \ 

I Holder Wrench I I {0927 1 -7601 1 )  ( DellV'I"I" Varvft ) 
e.u&Clo, 

(09272-160 1 11 (Tappet Roller CllImpl 

(09273-760 1 t )  I Tappe t Ciampi 

� lO9274-4601 1 l  (Tllppel tflsenl 

.a�d) (09275-460 1 0) (P1uf'l{je, C!amp) 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

-- ,-----

., 



SST A N D  SSM - SST (Special Service Tools)  

SST (S PEC I A L  SERVICE TOOLS) (Cont'd) 

Section 

Classification 

Part Name 

Part No.  

I l lustration " 

0 
� 
� 

� 
� -

� 
� 
� 

0 

§f;':'�J�� - - - - - - - - - - -
� 

0 0 

� " 

� 

\ 

(09280...tiDI OI 

(09282-760101 

(0928]-46010) 

"9283-76(10) 

(09285-760101 

109286-760 1 1 1  

(09287-58010) 

109288-46(111)  

(O9289-{)OO101 

09260-58010 

- - - - - -
�9267-760301 

09268-&4()Ul 

09278-54012 

09283-76021) 

\ 

(Plunger Spring Hold¥) 

(Irj� Adjll$!iog Wrench) 

( ���:.,!::!ge Holder ) 

(�:� s��; �;::: ) 
( " "'tioe ,"m, ) 

Camshah El.eanng 
COM RepjllCM 

c;.o.;OO P"mo ) 
C amsh a fl S.an� 
Cuo Pu l\e r 

( InjectiOn pumo I, 
Cam,hart 80ilring ) 
Puller / 

(�:=:! AdjUlhng ) 
(,nieel!on pump \ 

Camlhal! Beanng ) 
\ C up Aeplacer I 

I lo;oclKln Pump \ 
\ Tool S1! 1  I - - - - - - - - -
( �:;:�::I BuShing ) 

(�:�;;;nle ) 
(�::� ShaH HOId'r.g) 

(�t�,:I��wt LOC�) 

C 

B 

B 

A 

EM F U  

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

C - 5  

CO L U  S T  

• 



C-G SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Co nt'd) 

Section 

Classification 

Part Name 

Part No.  

I-----,; � I l lustra tion \ 
� 09285-76010 

• 'iJi 

� 09286-4601 1 

� 09286-7801 0  

� 09308-10010  

� 09330-00021 

�:r .. A � 09608- 1 2 0 1 0  

� Q",.) �  e> - - - - - - - - - - -

@ (Q9608-000401 

���8� 09608-350 1 4  

- - - - - - - - - - - 1 - - - - -

� (D9601l-0604tI) 

�-. .,;-�. 09960-200 1 7  

� . � 
09992-00023 

U�OD 09992-00240 

� (1nI6ChOn CamShOft ) 
Belring COM 
Replacer 

(�:;:'��:ujl&r ) 

rSe.."O{l Cup Aomo� ed 

(OilSeal Pwl&rl 

(���n.;:O�llnoe ) 

( front Hub 8. OrNe \ 

�=::�� ) - - - - - - - - -
(�OB�:�u�U�

u
��Plac.r ) 

(AKIO HUb & \ 
Driv, P,nlOn Bearing ) 
Tool Set 
- - - - - - - - - -( flont Hub lnoel

' ge.nng Cone 

Rep"ce, I 

[Un\\lersaI Puller) 

( ��:�;�:�:tS5ion) 

(;���r�8��) 

C 

A 

A 

B 

A 

A 

EM FU 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

C O  LU ST 

• 

• 

• 

• 

• 



SST A N D  SSM - SSM (Spec ia l  Service Materials) C - 7 

S S M  (SPECIAL S E RVICE MATERIALS)  

P a r t  Name Use e t c .  

Seal packing black Engine oil  pan and s t i f f e n ing plate 
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