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FOREWORD
This manual contains maintenance and repair procedures for NISSAN
PATROL GR, model Y61 series.

In order to assure your safety and the efficient functioning of the vehicle,
this manual should be read thoroughly. It is especially important that the
PRECAUTIONS in the GI section be completely understood before starting
any repair task.

All information in this manual is based on the latest product information
at the time of publication. The right is reserved to make changes in speci-
fications and methods at any time without notice.

IMPORTANT SAFETY NOTICE
The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.
The service methods in this Service Manual are described in such a man-
ner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and the
tools and parts available. Accordingly, anyone using service procedures,
tools or parts which are not specifically recommended by NISSAN must
first completely satisfy himself that neither his safety nor the vehicle’s
safety will be jeopardized by the service method selected.

NISSAN EUROPE S.A.S.
Service Engineering Section

Paris, France
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PRECAUTIONS 

Observe the following precautions to ensure safe and proper 
sewicing. These precautions are not described in each indi- 
vidual section. 

1. Do not operate the engine for an extended period of time 
without proper exhaust ventilation. 
Keep the work area well ventilated and free of any inflam- 
mable materials. Special care should be taken when han- 
dling any inflammable or poisonous materials, such as 
gasoline, refrigerant gas, etc. When working in a pit or other 
enclosed area, be sure to properly ventilate the area before 
working with hazardous materials. 
Do not smoke while working on the vehicle. 

2. Before jacking up the vehicle, apply wheel chocks or other 
tire blocks to the wheels to prevent the vehicle from moving. 
After jacking up the vehicle, support the vehicle weight with 
safety stands at the points designated for proper lifting and 
towing before working on the vehicle. 
These operations should be done on a level surface. 

3. When removing a heavy component such as the engine or 
transaxle/transmission. be careful not to lose your balance 
and drop them. Also, do not allow them to strike adjacent 
parts, especially the brake tubes and master cylinder. 

4. Before starting repairs which do not require battery power, 
always turn off the ignition switch, then disconnect the 
ground cable from the battery to prevent accidental short 
circuit. 

5. To prevent serious burns, avoid contact with hot metal parts 
such as the radiator, exhaust manifold, tail pipe and muffler. 
Do not remove the radiator cap when the engine is hot. 



PRECAUTIONS 

6. Before servicing the vehicle, protect fenders, upholstery and 
carpeting with appropriate covers. 
Take caution that keys, buckles or buttons on your person 
do not scratch the paint. 

7. Clean all disassembled parts in the designated liquid or 
solvent prior to inspection or assembly. 

8. Replace oil seals, gaskets, packings, O-rings, locking 
washers, cotter pins, self-locking nuts, etc. with new ones. 

9. Replace inner and outer races of tapered roller bearings and 
needle bearings as a set. 

10. Arrange the disassembled parts in accordance with their 
assembled locations and sequence. 

11. Do not touch the terminals of electrical components which 
use microcomputers (such as electronic control units). 
Static electricity may damage internal electronic components. 

12. After disconnecting vacuum or air hoses, attach a tag to 
indicate the proper connection. 

13. Use only the lubricants specified in MA section. 
14. Use approved bonding agent, sealants or their equivalents 

when required. 
15. Use tools and recommended special tools where specified 

for safe and efficient service repairs. 
16. When repairing the fuel, oil, water, vacuum or exhaust 

systems, check all affected lines for leaks. 
17. Dispose of drained oil or the solvent used for cleaning parts 

in an appropriate manner. 



HOW TO USE THIS MANUAL 

1. A QUICK REFERENCE INDEX, a black tab (e.g. ) is  provided on the first page. You can quickly 
find the first page of each section by matching it to the section's black tab. 

2. THE CONTENTS are listed on the first page of each section. 
3. THE TITLE i s  indicated on the upper portion of each page and shows the part or system. 
4. THE PAGE NUMBER of each section consists of two letters, which desisnate the  articular section, and 

a number (e.9. "FA-5"). 
5. THE LARGE ILLUSTRATION is an exploded view (See below) and contains tightening torques, lubrica- 

tion points and other information necessary to perform repairs. 
The illustration should be used in reference to the service matters only. When ordering parts, refer to the 
appropriate PARTS CATALOG. 

Wheel beoriq IwtiW* 

6. THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks 
of work and hidden or tricky steps which are not shown in the previous large illustration. 
Assembly, inspection and adjustment procedures for the complicated units such as the automatic trans- 
axle or transmission, etc. are presented in a step-by-step format where necessary. 

7. The followings SYMBOLS AND ABBREVIATIONS are used: 

: Tightening Torque 

: Should be lubricated with grease. 
Unless otherwise indicated, use 
recommended multi-purpose grease. 

: Should be lubricated with oil. 

@ : Sealing point 

@ : Checking point 

S.D.S.: Service Data and Specifications 
L.H., R.H.: Left-Hand, Right-Hand 
M/T : Manual Transaxle/Transmission - 
AIT: Automatic Transaxle/Transmission 
Tool: Special Service Tools 
L.H.D., Left-Hand drive models, Right-Hand 
R.H.D.: drive models 

0 : Always replace after every disassembly. 



HOW TO USE THIS MANUAL 

8. The UNIT given in this manual are primarily expressed with the SI UNIT (International System of Unit), 
and alternately expressed in the metric system and in the yard/pound system. 

"Example" 
Tightening torque 

59 - 78 N.m (6.0 - 8.0 kgm, 43 - 58 ft-lb) 

9. TROUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated 
components. 

10. SERVICE DATA AND SPECIFICATIONS is contained at the end of each section for quick reference of 
data. 

11. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal 
injury andlor damage to some part of the vehicle. 



HOW TO READ WIRING DIAGRAMS 

WIRING DIAGRAM 
Symbols used in WIRING DIAGRAM are shown below. 

Example 
r \ f \ 

POWER SUPPLY 
CONNECTOR *This shows the igni- 
This shows that these connectors are tion switch position 
white 6 terminal connectors. in which the system 

> can be operated. 
C See POWER SUPPLY 

ROUTING in EL 
section for the detailed 

* wiring diagram. 
BRANCH 

M / T  model 

terminals @ and @, 
when the switch is 
turned to  ON position. 

\ 

f 
B = Black BR =Brown 
W =White OR =Orange 

LOCATION NUMBER 
* 

GROUND =Red P =Pink 
This number shows where the G =Green PU =Purple 
connector is located. See L =Blue GY =Gray 
HARNESS LAYOUT in EL Y = Yellow SB = Sky blue 
section. The number is LG = Light Green 
identical with the one in 
HARNESS LAYOUT. When the wire color is stripod, the base 

color is g ien  first, followed by the stripe 
color as shown below: 

Example: L/W = Blue with White Stripe 

I: Immt M: 
L hamm Main hsmrrr 

801361 

@ : M / T  model 

@ : A n  model 

ABBREVIATIONS 



HOW TO READ WIRING DIAGRAMS 

SWITCH POSITIONS 
Wiring diagram switches are shown with the vehicle in the 
following condition: 

Ignition switch "OFF". 
Doors,,hood and trunk lidlback door closed. 
Pedals are not depressed and parking brake is released. 

1 

CONNECTOR SYMBOLS 
All connector symbols in wiring diagrams are shown from the 
terminal side. 

Normally open 

---A\ 
. 

4 - 
Normally dosad - - 

SE L764E 

Example 

Connaclor symbol 2 

- - s(3 1362 

Example 

Male terminal 

3- Connector 
Connector symbol 

Female mind 

3 Guide 

Connector 
Connector symbol 

$01 363 

a Male and female terminals 
Connector guides for male terminals are shown in black and 
female terminals in white in wiring diagrams. 



HOW TO READ WIRING DIAGRAMS 

Example DIRECTION MARK 

View from terminal Connector symbol 
A direction> mark is shown to clarify the side of connector 

2- 

(terminal side or harness side). 
Direction marks are mainly used in the illustrations indicating 

Single h e  terminal inspection. 

a-- Direction mark Eaa : View from terminal side . . . T.S. 

All connector symbols shown from the terminal side are 
enclosed by a single line. 

View from harness side : View from harness side . . . H.S. 

\ All connector symbols shown from the harness side are 
enclosed by double lines. 

Dimion  m k  

Connector 
MULTIPLE SWITCH 
The continuity of the multiple switch is identified in the switch 

~ ~ 1 ~ 6 4  chart in wiring diagrams. 
1 

Example 
" 

WIPER SWITCH 

Continuity circuit of wiper switch 

Example: Wiper switch in LO position 
Continuity circuit: Red wire - @ terminal - @ terminal - Wiper switch ( @ - @: 

LO) - @ terminal - @ terminal - Black wire 

SG 1365 
; 

SWITCH POSITION CONTINUITY CIRCUIT 

OFF 3 - 4  

INT 3 - 4 . 5 - 6  

LO 3 - 6  

HI  2 - 6  

WASH 1 - 6  



Hardtop Statlon Wagon 

Hiqh-caof 

2nd 2nd 
center split center split 

Forward facing Less Side facing Slde facing bench bench 
3rd 3rd 

forward facing side facing 

H233B 

H233B 

FS5R50A STD KLYGOSFR - KLYGOGSFR JLYGOGSFR - WLGYGOGSFR 
Gulf 
standard 

LH. TB42 FS5R50A - dx KLYGOFR - - - WLGYGOFR WLGYGOGFR 
(Middle 
East) RE4R03A DX KLYGOKR - - - WLGVGOKR - 
i 

STD KLYGOS - - JLYGOGS - - 

STD - - - - - - 
< 

DX KLYGOF - - - - - 

STD KRLYGOS - - JRLYGOGS - - 

STD - - - - - - 

DX KRLYGOF - - - - d 

STD KYGOSU - - JYBOGSU - - 
TXl2A 

STD 
I - - - - - - 

DX KYGOFU - - - - - 

STD KRYGOSU - - JRYGOGSU - - 

STD - - - - - - 

DX KRYGOFU - - - - - 
STD KYBOSFM - - - - - 

TB42 FS5R60A DX KYGOFM - - - - - 

Australia R.H. RE4R03A DX KYGOKM - - - - - 
FS5R60A STD KRYGOSFM KRYIOLSFM - - - - 

TD42 
FS5R50A . DX KRYGOFM - - - - - 

n 



Stat~on Wagon 

Rear seat 2nd 2nd 2nd 2nd 2nd 

arrangement center wilt full bench center split center spllt full bench 
bench bench bench A chass~s 

forward faclng s~de fac~ng less 

HZ338 

- 

Gulf 
standard 
(M~ddle 
East) 

Except 
Gulf 
standard 
(M~ddle 
East) 
and 
Australla 

Australia 

L.H. 

L.H. 

. 

R.H. 

R.H. 

TB42 

TB42 

TD42 

TB42 

TD42 

TB42 

TD42 

FS5R50A 

FS5R5OA - 
RE4R03A 

FN4R50A 

FS5R60A 

FS5R50A 

FN4R50A 

FS5R50A 

FSSR6OA 

FN4R60A 

FS5R50A 

FS5R60A 

FN4R60A 

FS6R60A 

FS5R50A 

FSSR60A 

FSSR5OA 

RE4R03A 

FSSR5OA 

FS5R50A 

H233B H260 

STD 

DX 

DX 

STD 

STD 

DX 

STD 

STD 

DX 

- 
- 
- 

WLGYGOS 

- 
WLGYGOF 

WRLGYGOS 

- 
WRLGYGOF 

- 
- 
- 

WLGYGOLS 

- 
- 

WRLGYGOLS 

- 

- ---- 
WGYGOSU WGYGOLSU 

- 
- 

WRGYGOLSU 

- 
- 

WGYGOLSFM 

- 

- 
WRGYGOLSFM 

- 

TX12A 

- 

CLGYGOFR 

- 
- 
- 

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

- 
- 
- 

STD 

DX 

STD 

STD 

DX 

STD 

DX 

DX 

STD 

DX 

- 

CLGYGOGFR 

CLGYGOG KR 

CLGYBOGS 

- 
CLGYGOGF 

CRLGYGOGS 

- 
CRLGYGOGF 

- 
WGYGOFU 

WRGYGOSU 

- 
WRGYGOFU 

WGYGOSFM 

WGYGOFM 

WGYGOKM 

WRGYGOSFM 

WRGYGOFM 

- 
- 

CGYGOGFU 

CRGYGOGSU 

- 

CRGYGOGFU 

- 

- 
- 
- 

- 

- 
- 
- 

CLGYGOLS 

- 
- 

CRLGYGOLS 

- 
- 
- 

- 
- 
- 
- 
- 

- 
- 

- 
- 
- 

ULGYGOSFR 

- 
- 

ULGYGOS 

ULGYGOSF 

- 
URLGYGOS 

UR LGYGOSF 

- 

- 
- 
- 

ULGYGOAS 

ULGYGOASF 

- 
URLGYBOAS 

URLGYGOASF 

- 
UGYGOSU 

UGYGOSFU 

- 
URGYGOSU 

URGYGOSFU 

- 
UGYGOSFM 

- 
- 

URGYGOSFM 

- 

UGYGOASU 

UGYGOASFU 

- 
URGYGOASU 

URGYGOASFU 

- 

UGYGOASFM 

- 
- 

URGYGOASFM 

- 



Prefix and suffix designations 

K : Standard-roof Hardtop -I\ 
J : High-roof Hardtop 
W : Standard-roof Station Wagon 
C : High-roof Station Wagon 
U : Pickup 

0 : TB42 engine -1 
R : TD42 engine 

: R.H. drive model 
L : L.H. drive model - 1  

: Shortwheelbase 
G : Long wheelbase 

: means no indication. 
G.C.C.: Gulf standard (Middle East) 

i l l  L.H. drive model except Australia and 
G.C.C. 
Australia model 
G.C.C. model 
R.H. drive model except Australia 

: 4-speed floor shift manual transmission 
F : 5-speed floor shift manual transmission 
K : 4-speed automatic transmission 

: Deluxe 
: Standard 

Standard-roof Hardtop 
: Rear seat forward facing 

L : Rear seat less (For Australia) 
G : Rear seat side facing (G.C.C.) 

High-roof Hardtop 
: Rear seat side facing 

Standard-roof Wagon 
: 2nd split bench seat. 3rd seat 

forward facing 
: 2nd split bench seat .3rd seat less 

(3rd seat option except G.C.C.) 
G : 2nd split bench seat 3rd seat side 

facing 
L : 2nd full bench seat. 3rd seat less 

High-roof Wegon 
0 : 2nd split bench seat - 3rd paat forward 

facing (G.C.C.1 
G : 2nd split bench mat -3rd seat side 

facing 
L : 2ndfult bertchsest .3rdsestless 

-pickup, 
: With rear body 
: A chassis 



IDENTIFICATION INFORMATION 

VEHICLE IDENTIFICATION NUMBER (Chassis number) 
Prefix and suffix designations 

K : standard-roof Hardtop AT1 
J : High-roof Hardtop 

W : Standard-roof Station Wagon 

C : High-roof Station Wagon 

U : Pickup 

i Y60 - XXXXXX 

Vehicle serial number -=- 
: TB42 engine 

. R. : TD42 engine 

O : Short wheelbase 

G : Long wheelbase 



IDENTIFICATION INFORMATION 

Identification Number (Cont'd) 
IDENTI FlCATlON PLATE 

.. - 
r \ 

NISSAN MOTOR CO., LTD. JAPAN 
@ 3 A 1 Type 

CWSSlS m 2 Vehicle identification 
w. DE cwss A number (Chassis number1 
Mom 
lnWELO A 3 Model - 

0 n5-fflQTRY" 0 4 Body color code 
~ v L c ~ r n - a o w  A A 5 Trim color code 

rr- 
.> r mica Q n cc 6 Engine model 

~.,+.rm~sm 7 Engine displacement - 
7 O l l L  TlUllLOl A d  wr 8 Transmission model 

I* wrA.- , ,. . 9 Axle model 
E 2 Q lh **34'& u a w r ,  

sGlaY 

ENGINE SERIAL NUMBER 

TB42 engine 
Stamped on the cylinder block 

TD42 engine Stamped on 

he cylinder block 

S01520 

rRANSM ISSlON SERIAL NUMBER 

Manual transmission Automatic transmission 

I 

rRANSFER SERIAL NUMBER 



IDENTIFICATION INFORMATION 

Dimensions 

Station Wagon Hardtop Pickup 

Overall length.5 rnrn (in) 4,810 (189.4),4,850 (190.9)'l 4,240 (166.9). 4,280 (168.5)'l 4,970 (195.7) 

Overall width rnrn (in) 

Overall height rnrn (in) 

Front tread rnrn (in) 

Rear tread rnrn (in) 

Wheelbase mm (in) 2,970 (1 16.9) 2,400 (94.5) 2,970 (1 16.9) 

'1: For Gulf standard (Middle East) 
'2: High-roof models 
'3: For Australia equipped with 215180R16 tires 
*4: For Australia 
*5: For models with winch ... over length beyond 185 rnrn (7.3 in) 

Wheels & Tires 

Road wheel 
Size 

Offset rnrn (in) 

Tire size 6.50-1 6-6PR LT 21 5BOR16 1070 9.00-15-6PR 1 OR 15-6PR LT 
7.00-164PRLT (Front) 
7.00-16-10PRLT (Rear) 
7.50-1 6-6PR LT 
7.50-1 68PR LT 
7.50R164PRLT 
7.50R 168PR LT 



RECOMMENDED FUEL AND CAPACITY 

GASOLINE ENGINE 
For Australia ... Unleaded gasoline of above 91 octane (RON) 

Do not use leaded gasoline. 
Except for Australia ... Gasoline of above 88 octane (RON) 

DIESEL ENGINE 
Above 45 cetane 

FUEL TANK CAPACITY 
95Q (20-7/8 Imp gal) 



LIFTING POINTS AND TOW TRUCK TOWING 

WARNING: 
a. Never get under the vehicle while it is supported only by the jack. Always use safety stands t o  support 

the frame when you have to get under the vehicle. 
b. Place wheel chocks at  both front and back o f  the wheel which is diagonally opposite the jack position. 

Example: If the jack is positioned at the L.H. front wheel, place wheel chocks at  R.H. rear wheel. 

Screw Jack 

Station Wagon, Hardtop Pickup 

SO1624 



LIFTING POINTS AND TOW TRUCK TOWING 

Garage Jack and Safety Stand 

CAUTION: 
Place a wooden or rubber block between safety stand and vehicle body when the supporting body is flat. 

Pickup 

SG1530 



LIFTING POINTS AND TOW TRUCK TOWING 

2-pole Lift 
WARNING: 
When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the 
vehicle are well balanced. 
When setting the lift arm, do not allow the arm to contact the brake tubes and fuel lines. 

Put the attachment in the slit of the l i f t  pad to  prevent the frame 
from slipping. 

Use suitable stands at the correct places as illustrated, to prevent 
the vehicle from becoming unbalanced. 

Station Wagon 

SO1626 



LIFTING POINTS AND TOW TRUCK TOWING 

2-pole Lift (Cont'd) 

Hardtop 

SOIS27 

PWup 

\' '/ 

901828 



LIFTING POINTS AND TOW TRUCK TOWING 

Tow Truck Towing 
CAUTION: 
a All applicable local laws regarding the towing operation must 

be obeyed. 
a It is  necessary to  use proper towing equipment to  avoid pos- 

sible damage to  the vehicle during a towing operation. 
a Attach safety chains for all towing. 
a When towing, make sure that the transmission, steering sys- 

tem and power train are in good order. If any unit is dam- 
aged, a dolly must be used. 

a When towing with the front wheels on the ground: 
Turn the ignition key to  the "OFF" position and secure the 
steering wheel in a straight-ahead position with a rope or 
similar device. Never place the ignition key in the "LOCK" 
position. This will result in damage to the steering lock 
mechanism. 

a When towing with the rear wheels on the ground: 
For M/T model 
Release parking brake, set free-running hubs to  the free position. 
Move both gearshift and transfer lever t o  neutral ("N" position). 
For AIT model 
Release parking brake, set free-running hubs to  the free position. 
Move gearshift lever t o  "N" position, and move transfer lever t o  
"2H" position. 

NISSAN recommends that a dolly be used as illustrated. 

I f  you have to  tow a manual transmission model with front 
wheels raised (with rear wheels on ground) 
Observe the following restricted raising heights. 
a Do not raise the front end over Q. 

WagonlPickupAlan 
Q = 600 mm (23.62 in) 

Hardtop 
!2 = 500 mm (19.69 in) 

I CEO 136 



LIFTING POINTS AND TOW TRUCK TOWING 

TOW Truck Towing (Cont'd) 
I f  you have to tow an automatic transmission model with four 
wheels on ground or tow an automatic transmission model with 
front wheels raised (with rear wheels on ground) 
Observe the following restricted towing speeds, distances and 
raising heights. 

Speed: Below 50 km/h (30 MPH) 
Distance: Less than 65 km (40 miles) 
Do not raise the front end over P. 

WagonIPickup 
P = 600 mm (23.62 in) 

Hardtop 
P = 500 mm (19.69 in) 

If the speed, distance or height must-be greater, remove the front 
and rear propeller shafts beforehand. to prevent damage to the 
transmission. 

TOWING HOOKS 
The towing hooks are provided only for emergency. 

PINTLE HOOK 
Do not use the pintle hook for towing another vehicle, trailer, 
etc. This hook is designed for use only in an emergency, i.e., 
when getting the vehicle out of the mud. 

Station Wagon, Hardtop Pickup 

Sol629 



TIGHTENING TORQUE OF STANDARD BOLTS 

r 
Bolt dia- Tightening torque (Without lubricant) 

Grade Bolt size Pitch mm . 
meter* mm Hexagon head bolt Hexagon flange bolt 

N.m kg-m ft-lb N em kg-m ft-lb 

M6 6.0 1 .O 5.1 0.52 3.8 6.1 0.62 4.5 

1.25 13 1.3 9 15 1.5 11 
M8 8.0 

1 .O 13 1.3 9 16 1.6 12 

1.5 25 2.5 18 29 3.0 22 
4T MI0  10.0 

1.25 25 2.6 19 30 3.1 22 

1.75 42 4.3 31 51 5.2 38 
MI2 12.0 

1.25 46 4.7 34 56 5.7 41 

MI4 14.0 1.5 74 7.5 54 88 9.0 65 

M6 6.0 1 .O 8.4 0.86 6.2 10 1 .O 7 

1.25 2 1 2.1 15 25 2.5 18 
M8 8 .O 

1 .O 22 2.2 16 26 2.7 20 

1.5 41 4.2 30 48 4.9 35 
7T MI0  10.0 

1.25 43 4.4 32 51 5.2 38 

1.75 71 7.2 52 84 8.6 62 
MI2 12.0 

1.25 7 7 7.9 57 92 9.4 68 

MI4 14.0 1.5 127 13.0 94 147 15.0 108 

M6 6.0 1 .O 12 1.2 9 15 1.5 11 

1.25 29 3.0 22 35 3.6 26 
M8 8.0 

1 .O 3 1 3.2 23 37 3.8 27 

1.5 59 6.0 43 70 7.1 5 1 
9T MI0 10.0 

1.25 62 6.3 46 74 7.5 54 

1.75 98 10.0 72 118 12.0 87 
MI2 12.0 

1.25 1 08 11.0 80 137 14.0 101 

MI4 14.0 1.5 177 18.0 130 206 21 .O 152 

1. Special parts are exduded. 
2. This standard is applicable to  bolts having the following 

marks embossed on the bolt head. *: Nominal diameter 

Grade Mark 

Nominal diameter of bolt threads (Unit: mm) 
Metric screw threads 



MAINTENANCE 
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PREPARATION 

SPECIAL SERVICE TOOL 

Tool number Description 
Tool name 

EG 17650301 Adapting radiator cap tester to 
Radiator cap tester radiator filler neck 
adapter 



PRE-DELIVERY INSPECTION ITEMS 

Shown below are Pre-delivery Inspection Items required for the new vehicle. It is recommended that 
necessary items other than those listed here be added, paying due regard to the conditions in each . 
country. 

Perform applicable items on  each model. Consult text of this section for specifications. 

UNDER HOOD - engine off 
0 Radiator coolant level and coolant hose connec- 

tions for leaks 
0 Battery fluid level, specific gravity and conditions 

of battery terminals 
0 Drive belts tension 

Fuel filter for water or dusts, and fuel lines and 
connections for leaks 
0 Engine oil level and oil leaks 
0 Clutch and brake reservoir fluid level and fluid 

lines for leaks 
( Windshield and rear window washer and headlamp 

cleaner reservoir fluid level 
0 Power steering reservoir fluid level and hose con- 

nections for leaks 

ON INSIDE AND OUTSIDE 
0 Remove front springlstrut spacer (If applicable) 
0 Operation of all instruments, gauges, lights and 

accessories 
0 Operation of horn@), wiper and washer 
0 Steering lock for operation 
0 Check air conditioner for gas leaks 

0 Front and rear seats, and seat belts for operation 
0 All moldings, trims and fittings for fit and align- 

ment 
1 All windows for operation and alignment 
0 Hood, trunk lid, door panels for fit and alignment 

0 I t ches ,  keys and locks for operation 

0 Weatherstrips for adhesion and fit 

0 Headlarnp aiming 
a Tighten wheel nuts (lnc. inner nuts if applicable) 
0 Tire pressure (Inc. spare tire) 

Check front wheels for toe-in 
0 Install clock/voltmeter/room lamp fuse (If applica- 

ble) 
0 Install deodorizing filter to air purifier (If applicable) 

0 Remove wiper blade protectors (If applicable) 

UNDER BODY 
0 Manual transmissionltransaxle, transfer and differ- 

ential gear oil level 
( Brake and fuel lines and oil/fluid reservoirs for 

leaks 

0 Tighten bolts and nuts of steering linkage and 
gear box, suspension, propeller shafts and drive 

shafts 
Tighten rear body bolts and nuts (Models with 

wooden bed only) 

ROAD TEST 
0 Clutch operation 
0 Parking brake operation 
( Service brake operation 
0 Automatic transmission/transaxle shift timing and 

kickdown 
0 Steering control and returnability 
1 Engine performance 

0 Squeaks and rattles 

ENGINE OPERATING AND HOT 
0 Adjust idle mixture and speed, and ignition timing 
0 Automatic transmission/transaxle fluid level 
0 Engine idling and stop knob operation (Diesel only) 

FINAL INSPECTION 
0 Install necessary parts (outside mirror, wheel cov- 

ers, seat belts, mat, carpet or mud flaps) 
0 Inspect for interior and exterior metal and paint 

damage 
Check for spare tire, jack, tools (wheel chock), 
and literature 

( Wash, clean interior and exterior 



MAINTENANCE SCHEDULE 

The following tables show the normal maintenance schedule. Depending upon weather and a t m o s p h e r i c  

conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent 
m a i n t e n a n c e  may b e  required. 
Periodic maintenance beyond the last period shown on the tables requires similar maintenance. 

MAINTENANCE OPERATION MAINTENANCE INTERVAL 

Perform either at number of kilometen km x 1,000 1 10 20 30 40 50 60 70 80 Reference 
(miles) or months, whichever comes first. (Miles x 1,000) (0.61 (6) (121 (181 (241 (30) (36) (421 (481 Page 

Months - 6 12 18 24 30 36 42 48 

ENGINE AND EMISSION CONTROL MAINTENANCE 
Underhood and under vehicle - -  - - - - -  - - - Gasoline i Diesel 

Torque check manifolds, exhaust tube & carburetor fixing nuts'l X MA-10 : MA-21 

Adjust intake & exhaust valve clearances X  X  X X  X MA-10 i MA-21 

Check drive belts for cracks, fraying, wear & tension X  X  X X  X MA-11 MA-22 

Chanae enaine anti-freeze coolant (Ethvlene alvcol bare. L.L.C.) X X MA-12 MA-23 
- 

Change engtne coolant (Soft waterl.1 X X X  X X X X X MA-12;MA-23 

Check cooltng system X X  X  X MA-13 ; MA-24 

Check fuel l~nes X X MA-13 i MA-26 

Clean & replace atr cleaner f~lter (Dry paper typel'l Clean* X X X  X  X  X  MA-14 : MA-26 

Renlace* X X MA.14 ' MA-26 .- --- -. 
Replace air cleaner filter (VISCOUS paper type)* X X 
Check cyclone preatr cleaner* X X  

Change engine oil (Use API SE or SF oil.) & oil filterr X X X X X X X X  
Check & adjust idle rpm & mixture ratio (Check mixture 
ratio only on models bound for areas affected by emission X X't X  X'1 X X * l  X  X O l  X  
regulations.) EF & EC-36 

Adiust ianition timina X'1 X X'1 X X * l  X  X O l  X 
- -  - - - 

R- hral fltta~Y X X MA-14 

Check & replace distributor breaker point Check'l X  X  X  X  MA-16 
I 
0 

Replace X X  X X  MA-16 
Z Check & replace spark plugs Check.1 X X  X X MA-17 
W 
W Rmlace X X X X MA.17 .-.-. -. . - - .  .. .. 
z_ 
_I Check ignition wires X X MA-18 

Check choke mechanisn (Choke plate & links9e)*2 X X X  X  MA-18 

5 Check positive crankcase ventilation (P.C.V.1 system X  X X X MA-18 
Replace P.C.V. filtem X X MA-19 
Check vacuum hoses & connections X X  X X MA-19 

Check automatic tennerature control air cleaner X X X  X  MA-19 

Check vapor lines (Hoses, connections, etc.) 
(Australia & Gulf standard models only) X X MA-19 

Check E.G.R. control s y s m  (Gulf standard models with A f f  only) X X X X MA-20 

Check fuel filter & drain water.2 X X X  X X X  M A S  

u Reolace fuel filtem X X MA-25 - - .. . -. 
2 .  

Change engine oil (Use API CC or CD oil.)* Every 5,000 krn (3.000 miles) or 3 months MA-22 

2 Cbqeoi l43mm X X  X X X - X  X X  MA-23 
Check nozzle See NOTE ( 1 I. MA-27 

Check idlina swed X X X X X  MA-% - - - .  -- 
0 Dram oil & lubricate diaphragm 

(Governor chanber for lnject~on pumpl'l X X X X X X X X MA-23 

NOTE: (1) If engine power decreases, black exhaust smoke is emitted or engine noise inereass, check and, if necessary, adjust the fuel 
injection node's starting pauure and the fuel spray pattern. 

(2) Maintenance items with 'u' should be performed more frequently according to "Maintenance under revere driving 
conditions". 

Check: Check. Correct or replace if necessary. 
"1: NonAustralia models only 
*2: Australia models only 



MAINTENANCE SCHEDULE 

MAINTENANCE OPERATION MAINTENANCE INTERVAL 

Perform either at number of kilometen km x 1,000 1 10 20 30  40 50 60 70 80 Reference 

(miles) ormonths, whichever comes fiat. (Miles x 1,000) (0.6) (6) (121 (18) (241 (30) (38) (421 (48) page 
- 

~ - - .  Months - 6 12 18 24 30 36 42 48 

CHASSIS AND BODY MAINTENANCE 
Undehoad 

Check brake. clutch, automatic transmission & steering gear fluid MA31.32, 
or oil level & for leaks* x x x x x x x x 36.39 

Change brake fluid* X X .  MA37  

Check brake booster vacuum hoses, connections & check valve X x MA37  

Check power steering fluid & lines X X X  X X X X X M A 3 9  

Under vehide 
Check brake. clutch, exhaust systems for proper attachment, leaks, 
cracks, chafing, abrasion, deterioration, etc. X X X X X X X X MA31.36 

C h k  oil level & chanae oil in manual transmission. Check X X X  X X Y MA31.33.34 
transfer & differential gear 

. - - -  .- .- .. --  -- -- . . 
Chanae X X MA31.33.35 

- - - - - - 

Grease greasing points of steering linkage & propeller shaft* X X X X X X X X MA34.40 

Chack steering gear box & linkage, axle & suspension parts & 
propeller shaft for damaged, loose & missing parts X X X X X X X X X  
& lubrication* 

Check steering damper X X X X 

Retighten body mountings X X X X X 

Ouakb and Enddo 
Check wheel alignment. If necessary, rotate & balance wheels X X X X 

Check brake pads, discs & other brake components for wear, 
deterioration & leaks* X X X X X X X X  

Check brake linings, drums & other brake components for wear. 
deterioration & leaks* X X X X 

Check front wheel bearing grease & free-running hub graass* X X 
Repack front wheel bearing & front axle joint grease. 
& check free-runnina hub arease X X 
- - - -  
Lubricate locks, hinges & hood latch* X X X X X X X X  

Check seat belts, buckles, retractors, anchors & adiuster X X X X 

Check foot brake, parking brake & clutch for free play, CL-5 & 
X X X X X X X X B R S  

stroke & operation 

NOTE: Maintenance items with 'w' shauld be performed more frequentty according to "'Maintenance under severe 
driving conditions". 

Check: Check. Correct or replace if necessary. 

MA- 5 



MAINTENANCE UNDER SEVERE DRIVING CONDITIONS 
The maintenance intervals shown on the preceding pages are for normal operating conditions. If the 
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance is 
required to be performed on the following items as shown in the table. 

Severe driving conditions 
A - Driving under dusty conditions 
B - Driving repeatedly short distances 
C - Towing a trailer 
D - Extensive idling 
E - Driving in extremely adverse weather conditions or in areas where ambient temperatures are either 

extremely low or extremely high 
F - Driving in high humidity areas or in mountainous areas 
G - Driving in areas using salt or other corrosive materials 
H - Driving on rough and/or muddy roads or in the desert 
I - Frequent driving in water 

Driving condition Maintenance 
Maintenance item Maintenance interval Reference page 

operation Gasoline : Diesel 

A . . . . . . . . Air cleaner filter 

Dry paper type Ckon 

All types Replace 

Cyclone preair cleaner Check 

P.C.V. filter Replace 

A B C D . . . . . Engine oil 
Gasoline engine Replace 

Diesel engine Replace 

A B C D . . . . . Engine oil filter Replace 

More frequently 

MA-19 { - 

Every 5,000 km MA-15 : - 
(3,000 miles) or 3 months I 

More frequently 

Every 5,000 km I 

(3.000 miles) or 3 months MA-16 : MA-23 
- - - - - 

A . . . E . . . . Fuel filter Replace Every 20,000 km MA-14 I MA-25 

. . . . . F . . . Brake fluid Replace (12,000 miles) or 12 months MA37  

. . C . . . . H . Automatic transnission fluid Replace Every 40,000 km 
(24,000 miles) or 24 months MA33 

-- - - - - - - - - -  

. . . . . . G H . Steering gear & linkage, axle & h k  
suspension pans & propeller MA33.39 & 

shafts Every 5,000 km FA-6, RA-5 
(3,000 miles) or 3 months 

A B C . . . G H . Brake pads, discs& other Chock 
brake components 

MA37 
- - -  - 

A B C . . . G H , Brake lining, drums & other Check Every 1 0,000 km 
brake components (6,000 miles) or 6 months 

MA38  

. . . . . . G H I Greasing pointrof steering Lubricate 
linkage & propeller shafts MA*, 40 

. . . . . . . . I Front wheel bearing grease C h c k  Every 5,000 km 

& free-running hub grease (3,000 miles) or 3 months MA35,36 

. . . . . . G . . Lock, hinges & hood latch Lubricate MA41  

Maintenance operation: Check - Check. Correct or replace i f  necessary. 



MAINTENANCE SCHEDULE 

Maintenance for off-road driving 
Whenever you drive off-road through sand, mud or water as deep as the wheel hub, more frequent 
maintenance may be required of the following items: 
A Brake pads and discs 
A Brake lining and drums 
A Brake lines and hoses 
A Wheel bearing grease and free-running hub grease 
A Differential, transmission and transfer oil 
A Steering linkage 
A Propeller shafts 
A Air cleaner filter 
A Clutch housing and knuckle flange (Check water entry. Refer to MA-32 8 36.) 



RECOMMENDED LUBRICANTS 

Lubricants 

Capacity (Approximate) 
Recommended lubricants 

Liter Imp measure 

Engine oil (Refill) 
With oil filter 

Gasoline engine: 
API SE or SF* 1 

Without oil filter Diesel engine: 
TB42 7.7 6-314 qt API CC or CD* 1 

Cooling system (With reservoir tank) 
With heater 

TB42 M/T 13.9 12-114 qt 
TB42 A n  13.6 12 qt 
TD42 M/T 13.6 12 qt Anti-freeze coolant 

Without heater (Ethylene glycol base) or soft water 

TB42 MIT 13.3 1 1-314 qt 
TB42 A n  13.0 11 -112 qt 
TD42 M/T 12.8 11-114 qt 

Cooling system 11-112 qt  
Anti-freeze coolant 
(Ethylene glycol base) or soft water 

Injection pump diaphragm oil - - Cod liver oil or BOSCH OL36V1 

Manual transmission gear oil 3.9 6-718 p t  

Transfer oil 2 2 2 qt API G L4'  1 

Steering gear oil 0.5 718 pt 
-- - - -  - -  - - - 

Differential carrier gear oil 
Front 

Standard differential: 
5 -4 4-314 qt (Except API L-5* 

H233B 
for Pickup) 
3-314 qt  

Limited-slip differential: 
4.3 

(Pickup) Gear oil hypoid L.S.D. 

Rear (Part No.: KLD31-14002) or 

H233B 2.1 1-718 qt equivalent'2 

Automatic transmission fluid 8.5 7-1 I 2  qt 
Type DEXRON 

Power steering fluid 0.9 - 1 .O 314 - 718 qt 

Brake and clutch fluid - DOT3 (US FMVSS No. 116) 

Multi-purpose grease - - NLGl No. 2 (Lithium soap base) 

Front axle joint grease 
NLGl No.2 (Molybdenum 
disulphide lithium soap base) 

Auto free-running hub grease 
Nissan genuine grease 
(Part No.: KRC19-00025) or 
equivalent 

- - 

'1 : For further details, see "SAE Viscosity Number". 
'2: API GL-5, SAE 140 and 10% volume of L.S.D. friction modifier (Part No.: 38469-C6000) or equivalent. 



RECOMMENDED LUBRICANTS 

SAE 
Outside Temperature R w  
Anticipated Before Next Oil Change 

GASOLINE ENGINE OIL 

---------- 

Not recommended 
for sustained high 

- 
speed driving 

Visc osity Number 
Outside Temperature Range 
Anticipated Before Next Oil Change 

m For warm and cold areas: 10W-30 is prefera- 
ble for ambient temperatures above -20°C 
(-4OF). 

a For hot areas: 20W-40 and 20W-50 are suita- 
ble. 

DIESEL ENGINE OIL 

GEAR OIL I 

j For warm and cold areas: 75W-90 fortrans- 
mission of gasoline engine model and trans- 
fer, 80W-90 for differential carrier and 90 for 
transmission of diesel engine model are 
preferable. 
For hot areas: 90 is suitable for ambient 
temperatures below 40°C (104OF). 

For cold areas: 10W-30 is preferable. 
For hot and warm areas: 20W40 and 20W-50 
are suitable. 
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lntake side 

Tighten in numerical order. 

SMA872B 

Exhaust side 

Tighten in numerical order. 
SMA873B 

Tighten in numerical order. 

SMA891B 

Checking Tightening Torque 
Checking should be performed while engine is cold. 

MANIFOLD BOLTS AND NUTS 
[ol: lntake manifold 

16 - 19 Nom (1.6 - 1.9 kg-m, 12 - 14 ft-lb) 
[ol: Exhaust manifold 

27 - 31 Nom (2.8 - 3.2 kg-m, 20 - 23 ft-lb) 
EXHAUST TUBE NUTS 

(nl: 43 - 50 N-m (4.4 - 5.1 kg-m, 32 - 37 ft-lb) 
CARBURETOR NUTS 

[ol: 16 - 19 N-m (1.6 - 1.9 kg-m, 12 - 14 ft-lb) 

Adjusting lntake and Exhaust Valve Clearance 
Adjustment should be made while engine is warm but not 
running. 
1. Set No. 1 cylinder at top dead center on its compression 

stroke, and adjust valve clearances @, 0, 0, @, @ and @. 
2. Set No. 6 cylinder at top dead center on its compression 

stroke, and adjust valve clearances @, 0, @, @, @I and 0. 
Valve clearance: 

lntake @, 0, 0, 0, @ and @I 
0.38 mm (0.015 in) 

Exhaust @, 0, 0, @, @ and 0 
0.38 mm (0.015 in) 

Adjusting screw lock nuts 
m: 16 - 22 Nom (1.6 - 2.2 kg-m, 12 - 16 ft-lb) 

Tighten rocker cover bolts in numerical order. 
[ol: 1 - 3 N-m (0.1 - 0.3 kg-m, 0.7 - 2.2 ft-lb) 



ENGINE MAINTENANCE mil 
- - - 

Checking Drive Belts 

Datlaxion checking point 

Idler pulley lock nut 

[ql 43 - 55 (4.4 - 5.6.32 - 41) 

securlng bolt (DJ 59 - 75 (6.0 - 7.6.43 - 55) 

It need not be loosened dur~ng belt adjustment. (DJ : Nm (kgm, ft-lbf SMAB76B 

1. lnspect for cracks, fraying, wear or oil adhesion. If necessary, 
replace with a new one. 

2. lnspect drive belt deflections by pushing on the belt midway 
between pulleys. 

Adjust if belt deflections exceed the limit. 

Belt deflection: 
Unit: mm (in) 

Used belt deflection 
- Set deflection 

Limit 
Adjusted ofnewbelt 

deflection 

Alternator 
13 - 15 10- 12 

16 (0.63) . 
(0.51 - 0.59) (0.39 - 0.47) 

Air conditioner 8 -  10 6 - 8  
compressor ' (OA3) (0.31 - 0.39) (0.24 - 0.31) 

Power steering oil pump 19 (0.75) 
15 - 17 14 - 16 

(0.59 - 0.67) (0.55 - 0.63) 

Applied pushing force 98 N (10 kg, 22 Ib) 

Inspect drive belt deflections when engine is cold. 



ENGINE MAINTENANCE ITeu] 

Changing Engine Coolant 
WARNING: 
To avoid being scalded, never change the coolant when the 
engine is hot. 
1. Move heater "TEMP" control lever all the way to "HOT" 

position. 

MAX. 

MIN. 

SMA412B 

2. Open drain cock at the bottom of radiator, and remove 
radiator cap. 

a Be careful not to allow coolant to contact drive belts. 

3. Remove cylinder block drain plug. 
4. Close drain cock and tighten drain plug securely. 
5. Fill radiator with water and warm up engine. 
6. Stop engine and wait until it cools down. 
7. Repeat step 2 through step 6 until clear water begins to 

drain from radiator. 
8. Drain water. 
a Apply sealant to the thread of drain plug. 

(ol: 34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 ft-lb) 

9. Fill radiator with coolant up to specified level. 
Follow instructions attached to anti-freeze container for 
mixing ratio of anti-freeze to water. 

Coolant capacity w i th  reservoir tank): liter (Imp qt) 
With heater 

M/l 13.9 (12-1/4) ' 

A/T 13.6 (12) 
Without heater 

M n  13.3 (11-314) 
A K  13.0 (1 1-1 12) 

Pour coolant through coolant filler neck slowly to allow air in 
system to escape. 

10. Remove reservoir tank, drain coolant, then clean reservoir 
tank. 

11. Fill reservoir tank with coolant up to "MAX" level. 
12. Run engine and warm it up. 
13. Stop engine and cool it down, then add coolant as neces- 

sary. 



ENGINE MAINTENANCE l3!El 
Checking Cooling System 
CHECKING HOSES 
Check hoses for proper attachment and for leaks, cracks, 
damage, loose connections, chafing and deterioration. 

CHECKING RADIATOR CAP 
Apply pressure to radiator cap with cap tester to see if it is 
satisfactory. 

Radiator cap relief pressure: 
78 - 98 kPa 
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm2, 11 - 14 psi) 

Pull the negative-pressure valve to open it. Check that it closes 
completely when released. 

CHECKING COOLING SYSTEM FOR LEAKS 
Apply pressure to the cooling system with cap tester to check 
for leakage. 

Testing pressure: 
98 kPa (0.98 bar, 1.0 kg/cm2, 14 psi) 

CAUTION: 
Higher pressure than the specified value may cause damage 
to radiator. 

Checking Fuel Lines 
Inspect fuel lines and tank for proper attachment and for leaks, 
cracks, damage, loose connections, chafing and deterioration. 
If necessary, repair or replace faulty parts. 



ENGINE MAINTENANCE lz!El 
Checking Fuel Lines (Cont'd) 
CAUTION: 
Tighten high-pressure rubber hose clamp so that clamp end is 
3 mm (0.12 in) from hose end. 
Tightening torque specifications are the same for all rubber 
hose clamps. 
Ensure that screw does not contact adjacent parts. 

Changing Fuel Filter 
Be careful not to spill fuel over engine compartment. Place a 
shop towel to absorb fuel. 

Cleaning and Changing Air Cleaner Filter 
Viscous paper type 
The viscous paper type filter does not need cleaning between 
renewals. 

Dry paper type 
It is necessary to clean the element or replace it at the 
recommended intervals, more often under dusty driving condi- 
tions. 

To properly tighten wing nuts, position clamps at four places 
and tighten wing nuts until they touch air cleaner. Then 
tighten them three more turns. 



ENGINE MAINTENANCE E!il 
Checking Cyclone Pre-air Cleaner 
Remove dust cover and check duct for dust clogging. Clean 
away any dust. 

Changing Engine Oil 
WARNING: 
Be careful not to burn yourself, as the engine oil is hot. 
1. Warm up engine, and check for oil leakage from engine 

components. 
2. Remove drain plug and oil filler cap. 
3. Drain oil and refill with new engine oil. 
Refill oil capacity (Approximate): 

Unit: liter (Imp qt) 

1 With oil filter change 8.2 (7-114) 

Without oil filter change 7.7 (83/4) 

CAUTION: 
Be sure to clean drain plug and install with new washer. 

m: Drain plug 
29 - 39 N*m (3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

Use recommended engine oil. 

4. Check oil level. 
5. Start engine and check area around drain plug and oil filter 

for oil leakage. 
6. Run engine for a few minutes, then turn it off. After several 

minutes, check oil level. 

Refill oil to "H" level. 
Do not overfill. 



Changing Oil Filter 
1. Remove oil filter with a suitable tool. 

WARNING: 
Be careful not to burn yourself, as the engine and the engine 
oil are hot. 

2. Before installing new oil filter, clean the oil filter mounting 
surface on cylinder block, and coat the rubber seal of oil 
filter with a little engine oil. 

3. Screw in the oil filter until a slight resistance is felt, then 
tighten additionally more than 213 turn. 

4. Add engine oil. 
Refer to Changing Engine Oil. 

Checking and Changing Distributor Breaker 
Point 
VISUAL CHECK 
1. Check poins for excessive burning or pitting. 
2. Use a point file to clean contact area and remove scale from 

points. 
Do not attempt to remove all roughness. 

POINT GAP 
1. Set contact point on the nose of cam, and check point gap 

with oilless feeler gauge. 
Point gap: 

0.45 - 0.55 mm (0.018 - 0.022 in) 
2. If out of specification, loosen contact point plate set screw 

and adjust point gap by pivoting projected pin. 



W~de polnt gap kF Small dwell 

The w~der point gap, the smaller 
dwell mgk. 

Nurow Point gap kF Large dwell 

The narrower point gap, the larger 
dwell angle. 

SMA474 
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Checking and Changing Distributor Breaker 
Point (Cont'd) 
DWELL ANGLE 
1. Start engine and warm it up. 
2. Run engine at idle speed and measure dwell angle with a 

dwell meter. 
Dwell angle: 34O - 40° 

3. If dwell angle is not within the specified value turn off engine 
and adjust point gap. 

4. If dwell angle is not within the specified value when point 
gap is correct, cam lobe is worn. replace cam. 

DISTRIBUTOR BREAKER POINT 
1. Install new set and adjust point gap and dwell angle. 
2. Apply the specified grease to cam and cam head. 

Checking and Changing Spark Plugs 
1. Disconnect ignition wires from spark plugs at boot. Do not 

pull on the wire. 
2. Remove spark plugs with spark plug wrench. 
3. Clean plugs in sand blast cleaner. 
4. Check insulator for cracks or chips, gasket for damage or 

deterioration and electrode for wear and burning. If they are 
excessively worn away, replace with new spark plugs. 

w plug: 

Standard type 

Hot tyW BP4ES 

Cold type BPBES, BP7ES . 



ENGINE MAINTENANCE E!!l 
Checking and Changing Spark Plugs (Cont'd) 
5. Check spark plug gap. 

Gap: 0.8 - 0.9 mm (0.031 - 0.035 in) 
6. Install spark plugs. Reconnect ignition wires according to 

Nos. indicated on them. 
m: Spark plug 

20 - 29 Nom (2.0 - 3.0 kg-m, 14 - 22 ft-lb) 

Checking Ignition Wires 
1. Inspect wires for cracks, damage, burned terminals and for 

improper fit. 
2. Measure the resistance of wires and check for intermittent 

breaks by shaking them. 
Resistance: Less than 30 kS2 

If it exceeds the limit, replace the ignition wire with a new 
one. 

Checking Choke Mechanism 
1. When engine is shut off and cold, check choke valve and 

mechanism to make sure that they operate freely. 
(1) Fully open throttle valve and insure that choke valve closes 

properly. 
(2) Push choke valve and, check it for binding or unsmooth 

movement. 
2. Check that bimetal cover index mark is set at the choke 

housing index mark. 
3. Start engine and run it at idle. Check to see if choke valve 

gradually opens approaching full open as engine warms up. 

Checking Positive Crankcase Ventilation (P.C.V.) 
System 
CHECKING P.C.V. VALVE 
With engine running at idle, remove ventilation hose from rocker 
cover; if valve is working properly, a hissing noise will be heard 
as air passes through it and a strong vacuum should be felt 
immediately when a finger is placed over valve inlet. 

CHECKING VENTILATION HOSES 
1. Check hoses and hose connections for leaks. 
2. Disconnect all hoses and clean with compressed air. If any 

hose cannot be freed of obstructions, replace. 

MA- 1 8 



ENGINE MAINTENANCE 178421 
Changing Positive Crankcase Ventilation (P.C.V.) 
Filter 
Remove air cleaner cover and replace P.C.V. filter. 

Checking Vacuum Hoses and Connections 
Check vacuum hoses for improper attachment and for leaks, 
cracks, damage, loose connections, chafing and deterioration. 

To air temperature 

Hot air from exhaust 
manifold cover SMA890B 

Checking Automatic Temperature Control (A.T.C.) 
Air Cleaner 

1. lnspect vacuum hoses (Intake manifold to temperature 
sensor and vacuum motor) for secure connections. 

2. Check each hose for cracks or distortion. 
3. Check A.T.C. system for proper function. 

Make sure that air control valve moves when engine is raced 
under no-load. 
Make sure that air control valve partially rises as engine 
warms up. 
Refer to AUTOMATIC EMPERATURE CONTROL (A.T.C.) 
AIR CLEANER SYSTEM INSPECTION in EF & EC section. 

Engine 

Stopped 

Running 

Checking Vapor Lines 

Temperature 

Any 

Low 

High 

Air control 
valve position 

Closed 

Open 

Closed 

1. Visually inspect vapor lines for proper attachment and for 
cracks, damage, loose connections, chafing and deteriora- 
tion. 

2. lnspect vacuum relief valve of fuel tank filler cap for clogging, 
sticking, etc. 
Refer to EVAPORATIVE EMISSION CONTROL SYSTEM 
INSPECTION in EF & EC section. 

l ntake air 
temperature 

- 
Hot 

Cold 



ENGINE MAINTENANCE 

Checking Exhaust Gas Recirculation (E.G.R.) 
Control System (Gulf standard A/T model) 

1. Start engine and warm it up sufficiently. 
2. Make sure that the diaphragm of E.G.R. control valve moves 

with a finger when raising engine speed. 
If it does not move, check vacuum lines and T.V.V. valve. 
Refer to EXHAUST GAS RECIRCULATION (E.G.R.) CON- 
TROL SYSTEM INSPECTION in EF & EC sectlon. 
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Checking Tightening Torque 
MANIFOLD BOLTS AND NUTS 

lntake 
m: 15 - 20 N-m (1.5 - 2.0 kg-m, 11 - 14 ft-lb) 

Exhaust 
m :  25 - 29 N-m (2.5 - 3.0 kg-m, 18 - 22 ft-lb) 

Checking should be performed while engine is cold. 

EXHAUST TUBE NUTS 
m: 43 - 50 Nom (4.4 - 5.1 kg-m, 32 - 37 ft-lb) 

Adjusting lntake and Exhaust Valve Clearance 
Adjustment should be made while engine is warm but not 
running. 
1. Set No. 1 cylinder in top dead center on its compression 

stroke, and adjust valve clearance @, 0, @I, 0, @ and @. 
2. Set No. 6 cylinder in top dead center on its compression 

stroke, and adjust valve clearance @, @, 0, @, @ and 0. 
Valve clearance: 

lntake @, 0, 0, 0, @ and @ 
0.35 mm (0.014 in) 

Exhaust @, 0, @, @, @ and @ 
0.35 mm (0.014 in) 

Adjusting screw lock nuts 
m: 15 - 20 N-m 

(1.5 - 2.0 kg-m, 11 - 14 ft-lb) 



ENGINE MAINTENANCE I TD42 I 

Akernator 

Adjusting bar 
16 - 21 
(1.6 - 2.1.12 - 16) 

AIC compressor 

16- 21 (1.6- 2.1.12- 15) 
[C1: N.m (kg-m, ft-lb) SMA786B 

Checking Drive Belt 
1. Inspect for cracks, fraying, wear or oil adhesion. Replace if 

necessary. 
The belts should not touch the bottom of the pulley groove. 
2. Check drive belt deflection by pushing on the belt midway 

between pulleys. 
Adjust if belt deflections exceed the limit. 

Used belt deflection 
Set deflection of 

Limit Adjusted deflection new belt 

Alternator 20 (0.79) 11 - 13 (0.43 - 0.51 9 - 11 (0.35 - 0.43) 

Air conditioner 
compressor 

1 10.5 (0.4131 1 6 - 7 (0.24 - 0.28) 1 5 - 6 (0.20 - 0.241 

Power steering m (0.79) 
11.5- 13.0 10.5 - 1 1.5 

oil pump (0.453 - 0.51 2) (0.413 - 0.453) 

Applied pushing 
98 N (10 kg, 22 Ib) 

Check drive belt deflections when engine is cold. 
If engine is hot, check deflections after 30 minutes or more. 

Changing Engine Oil 
1. Warm up engine, and check for oil leakage from engine 

components. 
2. Remove oil filler cap and drain plug. 
3. Drain oil and fill with new engine oil. 

Refill oil capacity (Approximate): 
With oil filter change 

9.2 Q (8-1 I 8  Imp qt) 
Without oil filter change 

8.0 Q (7 Imp qt) 
WARNING: 

Be careful not to burn yourself, as the engine oil may be 
hot. 
Be sure to clean and install oil pan drain plug with washer. 

(nJ: Drain plug 
54 - 59 N-m (5.5 - 6.0 kg-m, 40 - 43 ft-lb) 

Use recommended engine oil. Refer to GI section. 

Check oil level. 
Start engine. Check area around drain plug and oil filter for 
any sign of oil leakage. 
Run engine for a few minutes, then turn it off. After several 
minutes check oil level. 
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Changing Oil Filter 
1. Remove oil filter with a suitable wrench. 
WARNING: 
Be careful not to bum yourself as engine and engine oil is hot. 

2. Before installing new oil filter, smear a little engine oil on 
rubber seal of oil filter and mounting surface on cylinder 
block. 

3. Install oil filter. 
When installing oil filter, screw it in until a slight resistance is 
felt, then tighten an additional 2/3 turn or more. 
4. Add engine oil. 
Refer to Changing Engine Oil. 

Lubricating Injection Pump Governor Diaphragm 
(In-line type) 
1. Drain oil from governor chamber. 

2. Lubricate governor diaphragm. 
Fill with three to four droplets of diaphragm oil. 

Diaphragm oil 
OL36V1 or cod liver oil 

Changing Engine Coolant 
WARNING: 
To avoid the danger of being scalded, never attempt to 
change the coolant when the engine is- hot. 
1. Set heater "TEMP" control lever all the way to "HOT" 

position. 
2. Open drain cock at the bottom of radiator, and remove 

radiator cap. 
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$MA0108 

MAX 

MIN. 

SMA412B 

Changing Engine Coolant (Cont'd) 
3. Remove cylinder block water drain plug located at left rear 

of cylinder block. 
4. Drain coolant and then tighten drain plug securely. 

Cylinder block drain plug: 
PJ): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

5. Fill radiator with water and warm up engine. 
6. Stop engine and wait until it cools down. 
7. Repeat step 2 through step 5 two or three times. 
8. Drain water. 

9. Fill radiator with coolant up to filler opening. 
Follow instructions attached to anti-freeze container for 
mixing ratio of anti-freeze to water. 

Coolant capacity (With reservoir tank) (Approximate): 
With heater 

M n  13.6 (12 Imp qt) 
Without heater 

MIT 12.8 Q (11-114 Imp qt) 
Slowly pour coolant through coolant filler neck to allow air in 
system to escape. 

10. Fill reservoir tank up to "MAX" level. 
11. Run the engine at approximately 2,000 rpm for about one 

minute. 
12. Stop engine and cool it down, then refill the radiator and the 

reservoir tank. 

Checking Cooling System 
CHECKING HOSES 
Check hoses for proper attachment, leaks, cracks, damage, 
loose connections, chafing and deterioration. 

CHECKING RADIATOR CAP 
Apply pressure to  radiator cap by means of a cap tester to see 
if it is satisfactory. 

Radiator cap relief pressure: 
78 - 98 kPa 
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm2, 11 - 14 psi) 
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Checking Cooling System (Cont'd) 
Pull the negative-pressure valve to open it. Check that it closes 
completely when released. 

CHECKING COOLING SYSTEM FOR LEAKS 
Apply pressure to the cooling system by means of a tester to 
check for leakage. 

Testing pressure: 
98 kPa (0.98 bar, 1.0 kg/cm2, 14 psi) 

CAUTION: 
Higher than the specified pressure may cause radiator dam- 
age. 

Checking and Replacing Fuel Filter and Draining 
Water 
Be careful not to spill fuel in engine compartment. Place a rag 
to absorb fuel. 
REPLACING FUEL FILTER 
1. Remove fuel filter sensor and drain fuel. 

2. Remove fuel filter, using suitable tool. 
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SMAOlO 

n 

SMA929B cock 

Checking and Replacing Fuel Filter and Draining 
Water (Cont'd) 
3. Wipe clean fuel filter mounting surface on fuel filter bracket 

and smear a little fuel on rubber seal of fuel filter. 
4. Screw fuel filter on until a slight resistance is felt, then 

tighten an additional more than 213 turn. 
5. Install fuel filter sensor to new fuel filter. 
6. Bleed air from fuel line. 

Refer to Bleeding Fuel System in EF & EC section. 
7. Start engine and check for leaks. 

DRAINING WATER (VE type only) 
1. Loosen drain cock and drain water. 

Loosening drain cock 4 to 5 turns causes water to start 
draining. Do not remove drain cock by loosening it 
excessively. 

2. Bleed air. 
Refer to section EF & EC for fuel system bleeding instruc- 
tions. 

Checking Fuel Lines 
Check fuel lines and tank for proper attachment, leaks, cracks, 
damage, loose connections, chafing and deterioration. 
CAUTION: 

Keep clean parts with compressed air when assembling. 

Cleaning and Changing Air Cleaner Filter 
Viscous paper type 
The viscous paper type filter does not need cleaning between 
renewals. 

Dry paper type 
It is necessary to clean the element or replace it at the 
recommended intervals, more often under dusty driving condi- 
tions. 
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Cleaning and Changing Air Cleaner Filter (Cont'd) 
To properly tighten wing nuts, position clamps at f0u.r places 
and tighten wing nuts until they touch air cleaner. Then 
tighten them three more turns. 

Checking Cyclone Pre-air Cleaner 
Remove dust cover and check duct for dust clogging. Clean 
away and dust. 

Checking Injection Nozzle 
WARNING: 
When using nozzle tester, do not allow fuel sprayed from 
nozzle to contact your hand or body, and make sure that your 
eyes are properly protected with goggles. 
1. Check initial injection pressure by pumping tester handle 

one time per second. 
Initial injection pressure: 

Used nozzle 
9,807 - 10,297 kPa 
(98.1 - 103.0 bar, 100 - 105 kg/cm2, 
1,422 - 1,493 psi) 

New nozzle 
10,297 - 11,278 kPa 
(103.0 - 112.8 bar, 105 - 115 kg/cm2, 
1,493 - 1,635 psi) 

Always check initial injection pressure before installing 
new nozzle. 
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Good Wrong 

E F 794A 

Checking lnjection Nozzle (Cont'd) 
2. Check spray pattern by pumping tester handle 4 to 6 times 

or more per second. 
3. If spray pattern is not correct, clean injection nozzle tip or 

replace it. 
For details, refer to INJECTION NOZZLE ASSEMBLY in EF 
& EC section. 

[nl: Injection nozzle to cylinder head 
54 - 64 Nom 
(5.5 - 6.5 kg-m, 40 - 47 ft-lb) 

Spill tube nut 
29 - 39 Nom 
(3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

lnjection tube 
20 - 25 Nom 
(2.0 - 2.5 kg-m, 14 - 18 ft-lb) 

Checking Idle Speed 
Preparation 
1. Make sure that injection timing is correct. 
2. Make sure that injection nozzles are in good condition. 
3. Make sure that the following parts are in good condition. 

Air cleaner clogging 
a Glow system 

Engine oil and coolant levels 
Valve clearance 
Air intake system (Oil filler cap, oil level gauge, etc.) 

4. Set shift lever in "Neutral" position. Engage parking brake 
and lock both front and rear wheels with wheel chocks. 

5. Turn off air conditioner, lights and accessories. 
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Checking Idle Speed (Cont'd) 

- - . -.-- - 
Warm up engine until water temperature indicator points to middle of gauge. 
Lights, heater fan and all accessories are off. 
Attach tachometer's pick-up to No. 1 fuel injection tube. 

In order to take accurate reading of engine rpm, remove clamps that secure No. 1 fuel injection tube. 

a 

Race engine two or three times and allow engine to return to idle speed. If idle speed is not within 
the specified range, check acceleration linkage for binding and correct it if necessary. 



- 3.- 
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Checking ldle Speed (Cont'd) 
AIR CONDITIONER EQUIPPED MODEL 
1. Make certain that the clearance between the actuator idle 

control lever pin and the injection pump control lever is 
within the specified limits. 

2. Adjust idle speed to specified rpm without the air condi- 
tioner operating. 

3. Then check the idle speed when the air conditioner is 
operating and make sure it is correct. 

Unit: rprn 

ldle speed (Air conditioner "ON") 0 
850-50 

If not, adjust it by turning F.I.C.D. actuator stroke adjusting 
screw. 
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Checking Exhaust System 
Check exhaust pipes, muffler and mounting for improper at- 
tachment, leaks, cracks, damage, loose connections, chafing 
and deterioration. 

Checking Clutch Fluid Level and Leaks 
If fluid level is extremely low, check clutch system for leaks. 

Checking Clutch System 
Check fluid lines and operating cylinder for improper attachment, 
cracks, damage, loose connections, chafing and deterioration. 

Checking M/T Oil Level 
Never start engine while checking oil level. 
1. Check manual transmission for leakage. 
2. Check oil level. 

m: Filler plug 
25 - 34 N-m (2.5 - 3.5 kg-my 18 - 25 ft-lb) 

Changing M/T Oil 
Oil capacity: 

3.9 liters (6-718 Imp pt) 
m: Drain plug 

25 - 34 N-m (2.5 - 3.5 kg-my 18 - 25 ft-lb) 
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Checking Water Entry 
Check water entry in the clutch housing by removing the 
sealing grommet, whenever driving in deep water or mud. 

Checking A/T Fluid Level 
1. Check for fluid leakage. 
2. Check fluid level. 

Fluid level should be checked using "HOT" range on 
dipstick at fluid temperatures of 50 to 80°C (122 to 176OF) 
after vehicle has been driven approximately 5 minutes after 
engine is warmed up. But it can be checked at fluid 
temperatures of 30 to 50°C (86 to 122OF) using "COLD" 
range on dipstick for reference after engine is warmed up 
and before driving. However, fluid level must be rechecked 
using "HOT" range. 

(1) Park vehicle on level surface and set parking brake. 
(2) Start engine and then move selector lever through each 

gear range, ending in "P". 
(3) Check fluid level with engine idling. 
(4) Remove dipstick and wipe it clean with lint-free paper. 
(5) Re-insert dipstick into charging pipe as far as it will go. 
(6) Remove dipstick and note reading. If level is at low side of 

either range, add fluid to the charging pipe. 
Do not overfill. 

b 

SMA369B 

Front si& 

SM A898 B 

- * - I 

- 
Check fluid for contamination, 

Check fluid for smell. 

SMA107 

3. Check automatic fluid condition. 
Check fluid for contamination. If fluid is very dark or smells 
burned, or contains the frictional material (clutches, band, 
etc.), check operation of A/T. 

Refer to section AT for checking operation of A n .  
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Changing A/T Fluid 
1. Drain fluid by removing oil pan. 
2. Replace gasket with new one. 
3. Refill with fluid and then check fluid level. 

Oil capacity (With torque converter): 
8.5 liters (7-1/2 Imp qt) 

Checking Transfer Oil Level 
Never start engine while checking oil level. 
1. Check transfer for leakage. 
2. Check oil level. 

m: Filler plug 
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb) 

Changing Transfer Oil 
Oil capacity: 

2.2 liters (2 Imp qt) 
m: Drain plug 

25 - 34 Nom (2.5 - 3.5 kg-m, 18 - 25 ft-lb) 

Checking Propeller Shaft 
Check propeller shaft for damage, looseness or grease leakage. 

Tightening torque: Refer to section PD. 
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Greasing Nipples of 'Propeller Shafts 
Apply multi-purpose grease to nipples of propeller shafts. 

Front 
Wagon and Hardtop models 

Pickup model 

SMA943B 

Rear 

SMA9418 

F m t  

Fil 

ill to this level. 

SMAI17 

Checking Differential Gear Oil 
1. Check differential carrier for oil leakage. 
2. Check oil level. 

m: Filler plug 
59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-lb) 
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Rear 

SMAlOB 

Changing Differential Gear Oil 
Oil capacity: 

Front 
H2338 

5.4 liters (4-3/4 Imp qt) ... Except for Pickup 
4.3 liters (33/4 Imp qt) ... For Pickup 

Oil capacity: 
Rear 

H233B 
2.1 liters (1-7/8 Imp qt) 

H260 
4.7 liters (4-1/8 Imp qt) 

[cr): Drain plug 
59 - 98 Nem (6 - 10 kg-m, 43 - 72 ft-lb) 

Limited-slip differential gear 
Use only approved or recommended limited-slip differential 
gear oil. 
Limited-slip differential identification. 

(1) Lift both rear wheels off the ground. 
(2) Turn one rear wheel by hand. 
(3) If both rear wheels turn in the same direction simultaneously, 

vehicle is equipped with limited-slip differential. 

Checking Front Wheel Bearing Grease 
Check that wheel bearings operate smoothly. 
Check front wheel bearings for grease leakage and water or 
dust entry. 
Replace front wheel bearings or front wheel bearing grease 
if wheel bearings do not turn smoothly. 

Repacking Front Wheel Bearing and Axle Joint 
Grease 
FRONT WHEEL BEARING GREASE 
Apply multi-purpose grease sparingly to the following parts: 

Threaded portion of spindle 
Contact surface between wheel bearing washer and outer 
wheel bearing 
Grease seal lip 
Wheel hub (as shown at the left) 
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Repacking Front Wheel Bearing 
and Axle Joint Grease (Cont'd) 
AXLE JOINT GREASE 
a Drain approximately 2 liters (1-314 Imp qt) of differential oil. 
a Remove knuckle spindle. 

Slightly pull out axle and repack axle joint with recorn- 
mended grease. 

Refer to FA section. 

Checking Free-running Hub Grease 
Check free-running hub grease for leakage and water or dust 
entry. 

Checking -Water Entry in Knuckle Flange 
Check for water entry in knuckle flange by removing one 
bolt of lower knuckle flange bearing cap and probing with a 
suitable thin bar. 

a After checking, be sure to reinstall the bolt to a tightening 
torque of 30 to 40 Nom (3.1 to 4.1 kg-rn, 22 to 30 ft-lb). 

Checking Brake Fluid Level and Leaks 
If fluid level is extremely low, check brake system for leaks. 

Checking Brake System 
Check brake fluid lines and parking brake cables for improper 
attachment, leaks, chafing, abrasion, deterioration, etc. 
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Changing Brake Fluid 
1. Drain brake fluid from each air bleeder valve. 
2. Refill until new brake fluid comes out from each air bleeder 

valve. 
Use same procedure as in bleeding hydraulic system to refill 
brake fluid. 
Refer to section BR. 
Refill with recommended brake fluid "DOT 3". 
Never reuse drained brake fluid. 
Be careful not to splash brake fluid on painted areas. 

Checking Brake Booster, Vacuum Hoses, 
Connections and Check Valve 
Check vacuum lines, connections and check valve for improper 
attachment, air tightness, chafing and deterioration. 

Checking Disc Brake 
Check condition of disc brake components. 

ROTOR 
Check condition and thickness. 

Standard thickness: 
CL36VA 

22.0 mm (0.866 in) 
ADPOVC 

18.0 mm (0.709 in) 
Minimum thickness: 

CL36VA 
20.0 mm (0.787 in) 

ADPOVC 
16.0 mm (0.630 in) 

CALIPER 
Check operation and leakage. 
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Checking Disc Brake (Cont'd) 
PAD 
Check wear or damage. 

Standard thickness: 
11.0 mm (0.433 in) 

Minimum thickness: 
2.0 mm (0.079 in) 

Checking Drum Brake 
Check condition of drum brake components. 

WHEEL CYLINDER 
Check operation and leakage. 

DRUM 
Check condition and inner surface. 

Standard diameter: 
295 mm (11.61 in) 

Drum repair limit (Inner diameter): 
296.5 mm (11.67 in) 

LINING 
Check wear or damage 

Standard thickness: 
6.1 mm (0.240 in) 

Lining wear limit (Minimum thickness): 
1.5 mm (0.059 in) 

Balancing Wheels 
Adjust wheel balance using the road wheel center. 

Maximum allowable unbalance at rim flange: 
10 g (0.35 oz) 

Tire balancing weight: 
5 - 60 g (0.18 - 2.12 OZ) 
Spacing 5 g (0.18 oz) 



The number of plies is the same 
on both front and rear tires. 

Right front Right rear 
Spare 

tim 

Left front Left rear 
SMAIOOB 

The number of plies 
differs between front 
and rear tires. 

Right front Right rear Spare 

Leh frw Left rear 
SMA9428 

Filler plug opening 

. . 

(On ushide) MA&-8 
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Tire Rotation 
PJ1: Wheel nuts 

118 - 147 N-m (12 - 15 kg-m, 87 - 108 ft-lb) 

Checking Power Steering System Fluid and 
Lines 

Check fluid level, when the fluid is cold. 

Checking Steering Gear Oil Level and Leaks 
Check steering gear for oil level and leakage. 
Check oil level. 

Oil level: 
Distance "A" 

37 mm (1.46 in) or less 
Be careful not to overflow gear oil when filling up. 

Check lines for improper attachment, leaks, cracks, damage, 
loose connections, chafing and deterioration. 
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Checking Steering Damper 
Check steering damper for damage and oil leakage. 

Checking Steering Gear Box and Linkage 
STEERING GEAR 

Check gear housing and boots for looseness, damage or 
grease leakage. 
Check connection with steering column for looseness. 

STEERING LINKAGE 
Check ball joint, dust cover and other component parts for 
looseness, wear, damage or grease leakage. 

Greasing Steering Linkage 
Apply multi-purpose grease to greasing points using suitable 
grease nipples. 
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Lubricating Hood Latches, Locks and Hhges 

Checking Seat Belts, Buckles, Retractors, 
Anchors and Adjuster 

CAUTION: 
1. If tb vehicle is cdlided or over- 

turned. replace the entire bdt 
assembly. m r d k s  of nature of 
accident. 

2. If the condition of any corn* 
nent of a seat belt b question- Check belts for 
able. do not haw mat beit re- 
p a i d .  but replaced ar a W t  
assembly. 

3. If webbing is out, frayed, or loosemounti 
damagd, replace belt assambly. 

4. Do not spill drinks, oil, etc. Check 
on inner lap belt buckle. Never for sm 
oil tongue and buckle. 

5. b a NISSAN genuine seat 
belt zssembly. 

Anchor bolt 
35.8 - 45.6 N-m 
(3.65 - 4.65 kgm, 26.4 - 33.6 ft4b) 

SMA935B 

MA-41 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Engine Maintenance 

INSPECTION AND ADJUSTMENT 
Drive belt deflection 

Unit: mm (in) 

Used belt deflection 
I Set deflection 

I Adjusted of new belt 
Limit I deflection I 

Valve clearance (Hot) 

Unit: mm (in) 

l n u b  0.38 (0.01 5)  

Exhaust 0.38 (0.01 5)  

Alternator 

Air conditioner 
compressor I '0'43) 1 (O.:--l;39) 1 (0.2: : :.31) 
Power steering oil 15 - 17 14- 16 

pump 1 l9 10.751 1 10.59 - 0.671 1 (0.55 - 0.63) 

Applied pushing 
force I 98 N (10 kg, 22 Ib) 

Oil capacity (Refill capacity) 

Unit: Q (Imp qt) 

With oil filter change .8.2 (7-114) 

Without oil filter change 

Cooling system check 

Unit: kPa(bar, kg/cma,psi) 

Cooling system testing 
pressure 98 (0.98.1.0. 14) 

Radiator cap relief pressure 78 - 98 
(0.78 - 0.98.0.8 - 1 .O, 11 - 14) 

Coolant capacity (With reservoir tank) 

Unit: Q (Imp qt) 

With heater 
M K  13.9 (12-1/41 
A/T 13.6 (12) 

Without heater 
Mrr 13.3 (1 13/41 
A K  13.0 (1 1-112) 

Spark plug 

Standard type 

Hot type BWES 

Cold type 

plug gap 0.8 - 0.9 mm (0.031 - 0.035 in) 

lgnition timing and idle speed . 

M R  
AIT (in 

"0" paition) 

Ignition dming 
B.T.D.C. dagree I 

Distributor 

Point gap mm (in) 0.45 - 0.55 (0.018 - 0.022) 

Dwell angle dager 34O - 40° 

Mixture ratio 

ayr rn (in 
"D" poldon) 

ten0 CO Y l.sk0.5 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) F%l 
Engine Maintenance (Cont'd) 

TIGHTENING TORQUE -- - 
.- - 

Unit N*n k W  ft-l b 

Intake manifold bolts and 16 - 19 1.6- 1.9 12 - 14 
nuts 

Exhaust manifold bolts 
and nuts 

Exhaust tube nuts 

Carburetor nuts 16- 19 

Valve rocker adjusting 16 - 22 
nuts . 

Rocker cover screw 1 - 3  

Alternator adjusting lock 21 - 26 
bolt 

Alternator adjusting bar 43 - 55 
fixing bolt 

Alternator securing bolt 59 - 75 

Power steering pump 21 -26 
adjusting lock bolt 

Idler pulley lock nut 43 - 55 

Cylinder block drain plug 34 - 44 

Air cleaner wing nuts After wing nuts touch air cleaner, 
tighten them three more turns. 

Oil pan drain plug 29 - 39 3.0-4.0 22 - 29 

Spark plug 20-  29 2.0-3.0 14 - 22 

Distributor securing bolt 13 - 16 1.3 - 1.6 9 - 12 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) lfW?i 
Engine Maintenance (Cont'd) 

INSPECTION AND ADJUSTMENT 

Drive belt deflection 
Unit: mm (in) 

I Used belt deflection I 
Set deflection 

Limit 
deflection 

Alternator 11 - 13 
(0.79) 1 10.43 - 0.51 1 1 10.3?5-bl43) 

Air conditioner 

Power steering 
oil pump 

Applied 
pushing force 98 N (10 kg, 22 Ib) 

Inspect drive belt deflections when engine is cold. 
If engine is hot, check deflections in 30 minutes or more. 

Injection noule 

Injection pressure 
kPa (bar, kg/cm2, psi) 

9,807 - 10,297 
Used nozzle (98.1 - 103.0, 100- 105, 

1,422 - 1,493) 

10.297 - 1 1,278 
New nozzle (103.0- 112.8. 105- 115, 

1,493 - 1.635) 

Oil capacity (Refill capacity) 

Unit: !? (Imo at) 

With oil filter change 9.2 (8-1 18) 

Without oil filter change 83 (71 
-- - 

Coolant capacity (With reservoir tank) 

Unit: 17 (Imp qt) 

With heater 
M/T I 13.6 (12) 

Withart hwor 
urn 

Valve clearance (Hot) 

Intake and exhaust mm (in) 0.35 (0.014) 

Idle speed 

F.I.C.D. OF F F.I.C.D. ON 

fdla sped rPm 7 0 0 7  
0 

Cooling system 

Radiator cap relief pressure 78 - 98 
kPa~bar,kg/cm2,psi~ (0.78-0.98.0.8-1.0.11-14) 

-- -- - - 

Cooling system leakage 
testing pressure 98 (0.98, 1 .O, 14) 

kPa (bar, kglcm2, psi) 

TIGHTENING TORQUE 

Unit N-m kg-m ft-lb 

Intake manifold nutlbolt 15 - 20 1.5 - 2.0 11 - 14 

Exhaust manifold nut 25-29 2.5-3.0 18-22 

Alternator adjusting bar 16 - 21 1.6 - 2.1 12 - 15 
bolt 

Idler pulley nut 
(AIC compressor) 

PIS oil pump adjusting 16-21 
lock bolt 

Oil pan drain plug 

Injection nozzle to 
cylinder head 

Spill tube nut 

lnjection tube flare nut 20 - 25 2.0 - 2.5 14 - 18 

Valve clearance adjusting 15-20 1.5 - 2.0 11 - 14 
screw lock nut 

Rmker cover screw 

Cylinder block drain plug 29 - 39 

Air cleaner wing nuts After wing nuts touch air cleaner, 
tighten them three more turns. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

INSPECTION AND ADJUSTMENT 
Clutch 

- - - .- - 

Chassis and Body Maintenance 

Front wheel alignment (Unladen*l ) 

Front axle and front suspension 
Wheel bearing preload 

Unit: mm (in) 

Pedal height "H" 

Pldel fm pky "A" 

202 - 21 2 (7.95 - 8.35) 

1 .O - 3.0 (0.039 - 0.1 18) 

W h d  buswing axial and play 
mm (m) 

Whoa! bearing lock nutr 
Tigktaring wrqw 

N-m (kgn, ft-lbl 

Rnightenlnp torque afmr 
u n t m m d  

N-m (ks-m, frlb) 

Mglund mning for- 
At whal hub bolt 

N 1b. Ib) 

Turning adjusting nut in tight- 
ening direction and measuring 
staring force 

At wheel hub bolt 
N (kg, Ib) 

Calculated wheel bearing 
preload; B - A 

At wheel hub bolt 
N (kg, Ib) 

'1: Tankful of fuel, radiator coolant and engine oil full. 
Spare tire, jack, hand tools, mats in designated position. 

Applisd m o d  

cmlb - 
Crtw - 
Kinpin indinnlon 

TtWn mm (in) 
m 

RldW tin 

10RlWRLT 

215180R16 1070, 
7.50R16 

Bisr tire 

Front whwl turninp angle 
(full turn) dm- 

Lnrida 

outakb 

0 - 0.08 (0 - 0.0031 

167 - 196 (17 - 20,123 - 145) 

3 - 5 (0.3 - 0.5.2.2 - 3.6) 

A 

6 

0 - 18.6 (0 - 1.9.0 - 4.2) 

hm w a r n  Wkup 

o"-1" 

2"w 
4 -  1 -pw -3O20' 

7-8" 

-2 to 0 (--0.08 to 0) 
-9' to 0' 

- 
0 - 2  10-0.08) 

0'-9' 

7 - 3  (0.04-0.12) 
9'-18' 

300 -320 

TP-280 

28.-30" 

280 -300 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Brake 

Chassis and Body Maintenance (Cont'd) 

Dbcbnka 
Pd 

ZOtrndrdtMch CL38VA 11 .O (0.433) 

ADZWC 11.0 (0.W 

a h h U f l l ~ ~  C B V A  2.0 (0x179) 

ADmVC 2.0 t o m  
Rotor 

StrnQrd 
thleknnr C W A  22.0 ( @ H I  

AMDVC 18.0 CO.n#n 

MWmum CL38VA 20.0 (R'IBn 
thick- AO2WC f6.0 (0- 

DnmkJu 
D m  

M h m r r d b r m t r r  295.0 (1 1.61) 

~ m r  ~ m i t  2~~5.5 ttfsn 

U n h  
8mdrd thkkmr 8.1 ~ O a o l  

Rapmir lhit f S (Om1 

-f=hdOM 
W 202 - 21 2 (7.95 - 8.35) 

M/T 192 - 202 (7.56 - 7.95) 

mr-hrlg~ 120 (4.72) or more 

Parking brake 
Number of notches 
[at pulling force 196 N 7 - @ 
(20 kg, 44 Ib)] 

TIGHTENING TORQUE 

Unit Nm kgm ft-lb 

Clutch 
Pedal stopper lock nut . 16 - 22 1.6 - 2.2 12 - 16 

Master cylinder push 8 - 11 0.8 - 1.1 5.8 - 8.0 
rod lock nut 

Manual transmission 
Drain and filler plugs 25 - 34 2.5 - 3.5 18 - 25 

Transfer 
Drain and filler plugs 25 - 34 2.5 - 3.5 18 - 25 

Differential carrier 
Drain and filler plugs 

Front 39-59 4 - 6  
Rear 59-98 6 -10  

Front axle and front 
suspension 

Tie-rod lock nut 

Bra ke 
Air bleeder valve 

Stop lamp switch 12-15 1.2-1.5 9-11 
lock nut 

Brakeboosterinput 16-22 1.6-22 12-16 
rod lock nut 

Wheel and tire 
Wheel nut 118-147 12-15 87-108 

5 - 60 (0.18 - 2.12) 
Tire balancing weight gr (02) Spscing 5 (0.18) 
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PREPARATION 

SPECIAL SERVICE TOOLS 

: Special tool or commercial equivalent 

Tool number 
Tool name 

Engine stand 

Engine stand shaft 

compressor 
@ KV10109210 

Compressor 
@ KV10111200 



PREPARATION 

*: Special tool or commercial eauivalent 

Tool number 
Tool name 

KV111045SO 
Cam bushing 
replacer set 
@ KV11104510 

Replacer bar 
@ KV11104520 

Guide plate 
@ KV11104530 

Adapter 
(1st bushing) 

@ ST 1 5243000 
Drift 

WS39930000' 
Tube presser 

KV10111100 
Seal cutter 

~ ~ 1 0 1 0 7 9 0 0 "  
Valve oil seal puller 

KV11103400 
Valve oil seal drift 

KV10113000 
Valve oil seal drift 

ST1 1033000" 
Valve guide drift 

Description 

Removing and installing 
cam bushing 

Pressing the tube of fluid 
gasket 

A Removing oil pan 

\ Disassembling valve oil seal 

Engine application 



- -- - PREPARATION 

*: Special tool or commercial equivalent 

Tool number 
Tool name 

Valve guide drift 

8.0 mm (0.315 in) dia. 

Valve seat remover 
@ KV11103610 

Adapter (Intake) 
@ KV11103620 

Adapter (Exhaust) 

Valve seat drift 
@ KV11103810 

Adapter (Intake) 
@ KV11103820 

Adapter (Exhaust) 



PREPARATION 

*: Special tool or commercial equivalent 

Tool number 
Tool name 

Engine stopper 
@ KV11103310 

Stopper plate 
@ KV10105630 

Stopper gear 

Compression gauge 
adapter (for glow 



PREPARATION 

COMMERCIAL SERVICE TOOLS 

Tool name 

Piston pin drift 



COMPRESSION PRESSURE 1 ~ ~ 4 2  I 

Measurement of Compression Pressure 
(On-vehicle service) 
1. Warm up engine. 
2. Turn ignition switch off. 
3. Remove air cleaner and all spark plugs. 
4. Disconnect distributor center cable. 

Fuel cut solenoid 
5. Disconnect fuel cut solenoid valve connector. 

6. Attach a compression tester to No. 1 cylinder. 
7. Depress accelerator pedal fully to keep throttle valve wide 

open. 
8. Crank the engine and record the highest gauge indication. 
9. Repeat the measurement on each cylinder as shown below. 
a Always use a fully-charged battery to obtain specified 

engine revolution. 
Compression pressure: kPa (bar, kg/cm2, psi)/rpm 

Standard 
i,in ( i i .n ,  12.0, 171)/200 

Minimum 
883 (8.83, 9.0, 128)/200 

Difference limit between cylinders: 
98 (0.98, 1.0, 14)/200 

10. If cylinder compression in one or more cylinders is low, pour 
a small amount of engine oil into cylinders through the spark 
plug holes and retest compression. 

a If adding oil helps the compression, piston rings may be 
worn or damaged. If so, replace piston rings after check- 
ing piston. 

a If pressure stays low, a valve may be sticking or seating 
improperly. Inspect and repair valve and valve seat. (Refer 
to S.D.S.). If valve or valve seat is damaged excessively, 
replace them. 

a If compression in any two adjacent cylinders is low and if 
adding oil does not help the compression, there is leak- 
age past the gasket surface. If so, replace cylinder head 
gasket. 



ENGINE REMOVAL 

WARNING: 
a. Situate vehicle on a flat and solid surface. 
b. Place chocks at front and back of rear wheels. 
c. Do not remove engine until exhaust system has com- 

pletely cooled off. 
Otherwise, you may bum yourself and/or fire may break 
out in the fuel line. 

d. For safety during subsequent steps, the tension of wires 
should be slackened against the engine. 

e. Be sure to hoist engine in a safe manner. 
CAUTION: 

When lifting engine, be careful not to strike adjacent parts, 
especially accelerator wire casing, brake lines, and brake 
master cylinder. 
In hoisting the engine, always use engine slingers in a 
safe manner. 
For engines not equipped with engine slingers, attach 
proper slingers and bolts described in the PARTS CATA- 
LOG. 

Remove engine after disconnecting from transmission. - 

(1) Before removing two mounting bolts from upper side of 
transmission, remove front engine mounts and lower engine 
to the level of the front mount. 

I 

Front side * '  



,: g 

ENGINE REMOVAL W I  

(2) Before separating transmission and rear plate, remove 
transmission mounting bolts. Position Tool into mating sur- 
face of transmission and rear plate, and slide it along mating 
surface. 



Exhaust rnanifol 

69 - 75 (6.0 - 7.6.43 - 65) 
: N.rn (kgm, ft-lb) 



OIL PAN El 

Oil pan side 

Removal (On-vehicle service) 
1. Drain engine oil. 

When installing drain plug washer, make sure it faces 
correct direction. 

2. Remove engine gussets. 

2. Remove engine gussets. 

3. Remove oil pan. 
(1) Remove oil pan bolts and nuts in numerical order. 

The following operation is only for the liquid gasket type. 
(2) Insert Tool between cylinder block and oil pan. 

Do not insert screwdriver, or oil pan flange will be 
deformed. 
Do not insert Tool into rear oil seal retainer portion; 
otherwise, it will be damaged. 

(3) Slide Tool by tapping its side with a hammer, and remove oil 
pan. 



OIL PAN 176421 

Liquid gasket 

SEMO11C 

7 mm (028 in) 

~?!i:: SEM012C 

Installation (On-vehicle service) 
LIQUID GASKET TYPE 
-1. Before installing oil pan, remove all traces of liquid gasket 

from mating surface using a scraper. 
Also remove traces of liquid gasket from mating surface of 
cylinder block. 

2. Apply a continuous bead of liquid gasket to mating surface 
of oil pan. 
Use Genuine Liquid Gasket or equivalent. 

Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in) 
wide. 

3. Apply liquid gasket to inner sealing surface instead of 
surface where there is no groove at bolt hole. 
Attaching should be done within 5 minutes after coating. 

4. lnstall oil pan. 
Install bolts and nuts in reverse order of removal. 
Wait at least 30 minutes before -refilling engine oil. 

CONVENTIONAL GASKET TYPE 
1. Before installing oil pan, remove all traces of liquid gasket 

from mating surface using a scraper. 
Also remove traces of liquid gasket from mating surface of 
cylinder block. 

Perform the above operation only when liquid gasket is used 
between oil pan and cylinder block. 
2. lnstall gasket and oil pan. 
a lnstall bolts and nuts in reverse order of removal. 





TIMING CHAIN 

CAUTION: 
After removing timing chain, do not turn crankshaft and 
camshaft separately, or valves will strike piston heads. 
When tightening camshaft bolt, oil pump sprocket nuts 
and crank pulley bolt, apply new engine oil to the threaded 
portions and seat surfaces of bolts or nuts. 

Removal (On-vehicle service) 
1. Drain coolant from radiator. 
Be careful not to spill coolant on drive belts. 
2. Remove radiator and cooling fan. 
3. Remove the following belts. 

Power steering drive belt 
Alternator drive belts 
Compressor drive belt 

4. Set No. 1 piston at T.D.C. on its compression stroke. 

5. Remove the following parts. 
Power steering pump and power steering bracket 
A/C compressor, idler pulley and compressor bracket 



TIMING CHAIN lisuI 
Removal (On-vehicle service) (Cont'd) 
6. Remove crankshaft pulley. 

7. Remove distributor. 

8. Remove oil pan. 
9. Remove front cover. 

10. Remove the following parts. 
Chain tensioner 
Oil pump chain and sprocket 

11. Remove the following parts. 
Chain tensioner 
Chain guides 
Timing chain and sprocket 

Carefully remove chain tensioner. Otherwise, spring may fall. 



TIMING CHAIN lE!!zl 

Inspection 
Check for cracks and excessive wear at roller links. Replace 
if necessary. 

Installation (On-vehicle service) 
1. Install camshaft sprocket and timing chain. 

Confirm that No. 1 cylinder is set at T.D.C. on its compres- 
sion stroke. 
Set timing chain by aligning its mating marks with those of 
crankshaft sprocket and camshaft sprocket. 

2. Tighten camshaft sprocket bolt. 

3. Install chain tensioner and chain guides. 
a Adjust protrusion of timing chain tensioner spindle to 0 
mm (0 in) with slack chain guide. 

4. Install oil pump sprocket and oil pump chain. 



-. - - . - - ---. - .. - TIMING CHAIN I 

Diameter of liquid gasket 

SEM962B 

Mnk @ 
Meke t MI on 
on housing 
p.U (Position of mark after 

assembling distributor 
~ r k  @ (MI with No. 1 cylinder at 
on housing - ' 1 r.o.c.1, I 

(Align mark before assembling distributor) I 

SEM963B 

Installation (On-vehicle service) (Cont'd) 
5. lnstall oil pump Chain tensioner. 

Tighten bolts while applying pressure to oil pump chain with 
one hand. 

6. Before installing front cover, remove all traces of liquid 
gasket from mating surface using a scraper. 

7. Apply a continuous bead of liquid gasket to front cover. 
Use Genuine Liquid Gasket or equivalent. 

a. Coat of liquid gasket should be maintained within 2.0 to 
3.0 mm (0.079 to 0.118 in) dia. range. 

b. Attach front cover to cylinder block within five minutes 
after coating. 

c. Wait at least 30 minutes before refilling engine oil or 
starting engine. . 

8. lnstall front cover. 
Be careful not to damage cylinder head gasket. 
9. lnstall oil pan. 
Refer to Installation of OIL PAN. 
10. lnstall crankshaft pulley. 

lnstall distributor. 
Set the distributor gear position. 
[Be sure mark @ ( H) on housing is aligned with mark 
on gear.] 



TIMING CHAIN @El 
Installation (On-vehicle service) (Cont'd) 
12. Make sure that No. 1 cylinder is set at T.D.C. and that 

distributor rotor is set at No. 1 cylinder spark position. 



OIL SEAL REPLACEMENT -1 
VALVE OIL SEAL (On-vehicle service) 
1. Remove air cleaner and air duct. 
2. Remove rocker cover. 
3. Remove rocker shaft assembly. 

4. Remove valve springs and 
Piston concerned should be 
from falling off. 

valve oil seals 
set at T.D.C. 

with Tool. 
to prevent valve 

5. Apply engine oil to new valve oil seal and install it with Tool. 

Unit: mm (in) SEM965B 

Before installing valve oil seal, install inner valve spring 
seat. 

OIL SEAL INSTALLING DIRECTION 
When installing a new front or rear 
mounting direction is correct. 

seal, make sure its 



OIL SEAL REPLACEMENT 

- .  . . . 

CRANKSHAFT FRONT OIL SEAL (On-vehicle service) 
1. Remove radiator and radiator shroud. 
2. Remove cooling fan. 
3. Remove drive belts. 
4. Remove crank pulley. 
5. Remove crankshaft oil seal. 

Be careful not to damage sealing surfaces of crankshaft. 
6. Apply engine oil to new oil seal and install it using suitable 

tool. 

REAR OIL SEAL (On-vehicle service) 
1. Remove flywheel or drive plate. 
2. Remove oil pan. 
3. Remove rear oil seal retainer. 
4. Remove traces of liquid gasket using scraper. 

5. Remove rear oil seal from retainer. 

6. Apply engine oil to new oil seal and install it using suitable 
tool. 

7. Apply a continuous bead of liquid gasket to rear oil seal 
retainer. 
Use Genuine Liquid Gasket or equivalent. 

a. Coat of liquid gasket should be maintained within 2.0 to 
3.0 mm (0.079 to 0.118 in) dia. range. 

b. Attach oil seal retainer to cylinder block within five 
minutes after coating. 

c. Wait at least 30 minutes before refilling engine oil or 
starting engine. 



CYLINDER HEAD - - -- 
p i  

Oil filler CaD- 

"Installation" of - 
Rocker arm lock nut 

16-22(1.6-22.12-161 

Rocker shah support bolt Q 'e 

&Rocker cover gasket 0 



- - . -  . . - . CYLINDER HEAD I ~Eii55 

CAUTION: 
When installing sliding parts such as rocker arms and 
rocker shaft brackets, be sure to apply new engine oil on 
their sliding surfaces. 
When tightening cylinder head bolts and rocker shaft 
bracket bolts, apply new engine oil to the thread portions 
and seat surfaces of bolts. 

I 
@I 

r-- 

'3 

Loosen in numerical order. SEM972B 

Removal (On-vehicle service) 
1. Drain coolant from radiator. 
Be careful not to spill coolant on drive belts. 
2. Remove the following parts. 

Air cleaner and duct 
Disconnect vacuum hoses, harness, water hoses and fuel 
hose 
Disconnect high tension wires from spark plugs 
Disconnect accelerator wire and choke wire 
Alternator adjusting bar 

3. Disconnect front exhaust tube from exhaust manifold. 

4. Set No. 1 piston at T.D.C. on its compression stroke. 

5. Remove rocker cover. 
Loosen rocker cover bolts in numerical order. 



. - .- CYLINDER HEAD .- -. . .- 

I 

Front 

Loosen in numerical order. ~ ~ ~ g f w  

Front I) 

Loosen in numerical order. SEM9sB - 

Removal (On-vehicle service) (Cont'd) 
6. Remove rocker shaft with rocker arms. 
Before removal, fully loosen valve clearance adjusting screws. 
The bolts should be loosened in two or three steps. 
7. Remove push rods. 

8. Remove front cover tightening bolts to cylinder head. 

9. Remove cylinder head with manifolds. 
Head warpage or cracking could result from removing in 
incorrect order. 
Cylinder head bolts should be loosened in two or three 
steps. 

Disassembly 
1. Remove intake manifold. 

Loosen intake manifold bolts in numerical order. 



CYLINDER HEAD mI 
- Disassembly (Cont'd) 

2. Remove exhaust manifold. 
Loosen exhaust manifold bolts in numerical order. 4 Front 

Loosen in numerical order. s E ~ 9 7 6 ~  

mm (in) 
SEM586A 

3. Remove valve springs and valve oil seals with Tool. 

Inspection 
CYLINDER HEAD DISTORTION 

Head surface flatness: 
Less than 0.07 mm (0.0028 in) 

If beyond the specified limit, replace it or resurface it. 
Resurfacing limit: 
The resurfacing limit of cylinder head is determined by the 
cylinder block resurfacing in an engine. 
Amount of cylinder head resurfacing is "A" 
Amount of cylinder block resurfacing is "B" 

The maximum limit is as follows: 
A + B = 0.2 mm (0.008 in) 

Nominal cylinder head height: 
117.19 - 117.59 mm (4.6138 - 4.6295 in) 

VALVE GUIDE CLEARANCE 
1. Measure valve deflection in a parallel direction with rocker 

arm. (Valve and valve guide mostly wear in this direction.) 
Valve deflection limit (Dial gauge reading): 

0 2  mm (0.008 in) 



CYLINDER HEAD P!4 
l nspection (Cont'd) 
2. If it exceeds the limit, check valve to valve guide clearance. 
(1) Measure valve stem diameter "d" and valve guide inner 

diameter. 
(2) Check that clearance is within the specification. 

Valve to valve guide clearance limit: 
0.1 mm (0.004 in) 

(3) If it exceeds the limit, replace valve or valve guide. 

VALVE GUIDE REPLACEMENT 
1. To remove valve guide, heat cylinder head to 150 to 160°C 

(302 to 320°F). 

2. Drive out valve guide with a press [under a 20 kN (2 t, 2.2 
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool. 

3. Ream cylinder head valve guide hole. 
Valve guide hole diameter (for service parts): 

Intake and exhaust 
12.233 - 12.244 mm (0.4816 - 0.4820 in) 



CYLINDER HEAD @El 
Inspection (Cont'd) 
4. Heat cylinder head to 150 to 160°C (302 to 320°F) and 

press service valve guide onto cylinder head. 
Projection " 2 ": 

11.7 - 12.3 mm (0.461 - 0.484 in) 

Intake Exhrm 

' 1 1  
t i (  pg ft 

C 

SEM9798 

Contacting width: 
INT : 2.4 - 2.8 

(0.094 - 0.110) 
EXH: 1.4- 1.9 a.K. (0.055 - 0.075) 

ON. Unit: mm (in) SEM024 

SEM795A 

5. Ream valve guide. 
Finished size: 

Intake and exhaust 
8.000 - 8.018 mm (0.3150 - 0.3157 in) 

VALVE SEATS 
Check valve seats for any evidence of pitting at valve contact 
surface, and reseat or replace if it has worn out excessively. 

Before repairing valve seats, check valve and valve guide 
for wear. If they have worn, replace them. Then correct 
valve seat. 
Cut with both hands to uniform the cutting surface. 

REPLACING VALVE SEAT FOR SERVICE PARTS 
1. Bore out old seat until it collapses. The machine depth stop 

should be set so that boring cannot continue beyond the 
bottom face of the seat recess in cylinder head. 

2. Ream cylinder head recess. 
Reaming bore for senrice valve seat 
Oversize [O.S mm (0.020 in)]: 

Intake 
48.500 - 48.516 mm (1.9094 - 1.9101 in) 

Exhaust 
40.500 - 40.516 mm (1.5945 - 1.5951 in) 

Reaming should be done to the concentric circles to valve 
guide center so that valve seat will have the correct fit. 



. -- CYLINDER HEAD Bl 
Inspection (Cont'd) 
3. Heat cylinder head to 150 to 160°C (302 to 320°F). 
4. Press fit valve seat until it seats on the bottom. 

5. Cut or grind valve seat using suitable tool at the specified 
dimensions as shown in S.D.S. 

6. After cutting, lap valve seat with an abrasive compound. 
7. Check valve seating condition. 

Seat face angle " a  ": 45 deg. 
Contacting width " W :  

Intake 
2.4 - 2.8 mm (0.094 - 0.110 in) 

Exhaust 
1.4 - 1.9 mm (0.055 - 0.075 in) 

VALVE DIMENSIONS 
Check dimensions in each valve. For dimensions, refer to S.D.S. 
When valve head has been worn down to 0.5 mm (0.020 in) in 
margin thickness, replace the valve. 
Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or 
less. 

VALVE SPRING SQUARENESS 
1. Measure "S" dimension. 

Outof-square: 
Outer 

Less than 2.2 mm (0.087 in) 
lnner 

Less than 1.9 mm (0.075 in) 
2. If it exceeds the limit, replace spring. 

VALVE SPRING PRESSURE HEIGHT 
Check valve spring pressure height. 

Pressure height: mm/N (mm/kg, in/lb) 
Outer 

30.0/512.9 (30.0/52.3, 1 .I 81 /I 15.3) 
lnner 

25.0/255.0 (25.0/26.0, 0.984E7.3) 



. . .. CYLINDER HEAD mEl 
l nspection (Cont'd) 
ROCKER SHAFT AND ROCKER ARM 
1. Check rocker shaft for scratches, seizure and wear. 
2. Check outer diameter of rocker shaft. 

Diameter: 
19.979 - 20.000 mm (0.7866 - 0.7874 in) 

3. Check inner diameter of rocker arm. 
Diameter: 

20.020 - 20.038 mm (0.7882 - 0.7889 in) 
Rocker arm to shaft clearance: 

0.020 - 0.059 mm (0.0008 - 0.0023 in) 

VALVE LIFTER AND PUSH ROD 
Valve lifter 
1. Check valve lifters for excessive wear on the face. 
2. Replace with new ones if worn beyond repair. 
a. Valve lifter end should be smooth. 
b. Valve lifter to lifter hole clearance: 

Standard 
0.020 - 0.063 mm (0.0008 - 0.0025 in) 

Limit 
Less than 0.20 mm (0.0079 in) 

Valve lifter outer diameter "A": 
Standard 

24.970 - 24.980 mm (0.9831 - 0.9835 in) 
Cylinder block valve lifter hole diameter "B": 

Standard 
25.000 - 25.033 mm (0.9843 - 0.9855 in) 

Push rod 
1. Inspect push rod for excessive wear on the face. 
2. Replace if worn or damaged beyond repair. 
3. Check push rod for bend using a dial gauge. 

Maximum allowable bend 
(Total indicator reading): 

Less than 0.5 mm (0.020 in) 



CYLINDER HEAD LEI 

Assembly 
1. lnstall valve component parts. 

Always use new valve oil seal. Refer to OIL SEAL RE- 
PLACEMENT. 
Before installing valve oil seal, install inner spring seat. 
Install outer valve spring (uneven pitch type) with its 
narrow pitch side toward cylinder head side. 

I Cylinder head side SEM638B 

2. lnstall intake and exhaust manifolds. 
Tighten manifold bolts and nuts in two or three steps in 
reverse order of removal. 

Refer to "Removal" of CYLINDER HEAD. 

Installation (On-vehicle service) 
1. Set No. 1 piston at T.D.C. on its compression stroke. 

2. Install cylinder head with new gasket. 
Be sure to install washers between bolts and cylinder 
head. 
Do not rotate crankshaft and camshaft separately, or 
valves will hit piston heads. . 

Cylinder head bolt washer 

., 
Cylinder head side 

Front 

/ / /  / \ \ \  \ \  \ @@@@dd& 0 6 @a@@@ 
Tighten in numerical order. SEM9828 

3. Tighten cylinder head bolts in numerical order. 
Tightening procedure. 

(1) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-lb). 
(2) Tighten all bolts from 57 to 67 Nem (5.8 to 6.8 kg-m, 42 to 

49 ft-lb). 
(3) Loosen all bolts completely. 
(4) Tighten all bolts to 29 Nom (3.0 kg-m, 22 ft-lb). 
(5) Tighten all bolts from 64 to 74 N-m (6.5 to 7.5 kg-m, 47 to 

54 ft-lb) or if you have an angle wrench, turn all bolts 69 to 
74 degrees clockwise. 



CYLINDER HEAD mI 
Installation (On-vehicle service) (Cont'd) 
4. lnstall push rods and rocker shaft with rocker arms. 
5. Adjust valve clearance. 
Valve clearance: 

Unit: rnrn (in) 

*Cold Hot 

Intake 

Exhaust 0.20 (0.008) 0.38 (0.01 5) 

At temperature of approximately 2 0 ' ~  (68'~)  
Whenever valve clearances are adjusted to cold specifications, check that 
the dearances satisfy hot specifications and adjust again if necessary. 

Refer to MA section. 

6. Install rocker cover. 
Tighten rocker cover bolts in reverse order of removal. 

Refer to "Removal" of CYLINDER HEAD. 



CYLINDER BLOCK 
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CAUTION: 

When installing sliding parts such as bearings and pistons, 
be sure to apply engine oil on the sliding surfaces. 
Place the removed parts such as bearings and bearing 
caps in their proper order and direction. 
When tightening connecting rod bolts, main bearing cap 
bolts and flywheel bolts, apply engine oil to the thread 
portion of bolts and seating surface of nuts. 

Disassembly 
PISTON AND CRANKSHAFT 
1. Place engine on work stand. 
2. Drain coolant and remove water pump. 
3. Drain oil. 
4. Remove oil pan and oil strainer. 
5. Remove distributor. 
6. Remove front cover. 
7. Remove oil pump chain. 
8. Remove timing chain. 
9. Remove rocker cover. 
10. Remove rocker shaft with rocker arms and push rods. 
11. Remove cylinder head. 
12. Remove valve lifters and camshaft. 

13. Remove pistons. 
When disassembling piston and connecting rod, remove 
snap rings first, then heat piston to 60 to 70°C (140 to 
158OF) or use piston pin press stand at room temperature. 

14. Remove bearing cap and crankshaft. 
Before removing bearing cap, measure crankshaft end 
play. 

1 Loosen in numerical order. ~ ~ ~ 9 8 5 8  
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Inspection 
PISTON AND PISTON PIN CLEARANCE 
1. Measure inner diameter of piston pin hole "dp". 

Standard diameter "dp": 
22.987 - 22.993 mm (0.9050 - 0.9052 in) 

2. Measure outer diameter of piston pin "Dp". 
Standard diameter "Dp": 

22.989 - 22.995 mm (0.9051 - 0.9053 in) 
3. Calculate piston pin clearance. 

-0.008 to 0.004 mm (-0.0003 to 0.0002 in) 
If it exceeds the limit, replace piston assembly with pin. 

PISTON RING SIDE CLEARANCE 
Side clearance: 

Top ring 
0.040 - 0.073 mm (0.0016 - 0.0029 in) 

2nd ring 
0.030 - 0.063 mm (0.0012 - 0.0025 in) 

Oil ring 
0.015 - 0.185 mm (0.0006 - 0.0073 in) 

Max. limit of side clearance (Top and 2nd rings): 
0.1 mm (0.004 in) 

If out of specification, replace piston and piston pin assembly. 

PISTON RING GAP 
Standard ring gap: 

Top ring 
0.30 - 0.45 mm (0.0118 - 0.0177 in) 

2nd ring 
0.30 - 0.45 mm (0.0118 - 0.0177 in) 

Oil ring 
0.20 - 0.60 mm (0.0079 - 0.0236 in) 

Max. limit of ring gap: 
1 .5 mm (0.059 in) 
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Inspection (Cont'd) 
If out of specification, replace piston ring. If gap still exceeds 
the limit even with a new ring, rebore the cylinder and use 
oversized piston and piston ring assembly. 

Refer to S.D.S. 

CONNECTING ROD BEND AND TORSION 
Bend: 

Limit 0.15 mm (0.0059 in) 
per 100 mm (3.94 in) length 

Torsion: 
Limit 0.3 mm (0.012 in) 
per 100 mm (3.94 in) length 

If it exceeds the limit, replace connecting rod assembly. 

CYLINDER BLOCK DISTORTION AND WEAR 
1. Clean upper face of cylinder block and measure the distor- 

tion. 
Limit: 

0.10 mm (0.0039 in) 
2. If out of specification, resurface it. 

The resurfacing limit is determined by the cylinder head 
resurfacing in engine. 

Amount of cylinder head resurfacing is "A" 
Amount of cylinder block resurfacing is "B" 

The maximum limit is as follows: 
A + B = 0.2 mm (0.008 in) 

Nominal cylinder block height 
from crankshaft center: 

254.95 - 255.05 mm (10.0374 - 10.0413 in) 
3. If necessary, replace cylinder block. 
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Pinon gnek number F;ml 
L 

SEM088B 

Inspection (Cont'd) 
PISTON-TO-BORE CLEARANCE 
Method A (Using bore gauge and micrometer) 
1. Using a bore gauge, measure cylinder bore for wear, 

out-of-round or taper. 
Standard inner diameter: 

96.000 - 96.050 mm (3.7795 - 3.7815 in) 
Wear limit: 

0.20 mm (0.0079 in) 
Out-of-round (X-Y) limit: 

0.015 mm (0.0006 in) 
Taper (A-B) limit: 

0.010 mm (0.0004 in) 
If it exceeds the limit, rebore all cylinders. Replace cylinder 
block if necessary. 
2. Check for scratches or seizure. If seizure is found, hone it. 

If cylinder block or piston is replaced with a new one, 
select piston of the same grade number punched on 
cylinder block upper surface. 

3. Measure piston skirt diameter. 
Piston diameter "A": 

Refer to S.D.S. 
Measuring point "a" (Distance from the bottom): 

20 mm (0.79 in) 
4. Check that piston-to-bore clearance is within the specifica- 

tion. 
Piston-to-bore clearance "B": 

0.015 - 0.035 mm (0.0006 - 0.0014 in) 

5. Determine piston oversize according to amount of cylinder 
wear. 

Oversize pistons are available for service. Refer to S.D.S. 
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Inspection (Cont'd) 
6. Cylinder size is determined by adding piston-to-bore clear- 

ance to piston diameter "A". 
Rebored size calculation: 

D = A + B - C  
where, 
D: Bored diameter 
A: Piston diameter as measured 
B: Piston-to-bore clearance 
C: Honing allowance 0.02 mm (0.0008 in) 

7. Install main bearing caps, and tighten to the specified torque 
to prevent distortion of cylinder bores in final assembly. 

8. Cut cylinder bores. 
When any cylinder needs boring, all other cylinders must 
also be bored. 
Do not cut too much out of the cylinder bore at a time. 
Cut only 0.05 mm (0.0020 in) or so in diameter at a time. 

9. Hone the cylinders to obtain specified piston-to-bore clear- 
ance. 

10. Measure the finished cylinder bore for out-of-round and 
taper. 
Measurement should be done after cylinder bore cools 
down. 

Method B (Using feeler gauge) 
Measure the extracting force by pulling feeler gauge straight 
upward. 

Feeler gauge thickness: 
0.04 mm (0.0016 in) 

Extracting force: 
2.0 - 14.7 N (0.2 - 1.5 kg, 0.4 - 3.3 Ib) 

CRANKSHAFT 
1. Check crankshaft main and pin journals for score, bias, wear 

or cracks. 
2. With a micrometer, measure journals for taper and out-of- 

round. 
Out-of-round (X-Y): 

Less than 0.0025 mm (0.0001 in) 
Taper (A-B): 

Less than 0.0025 mm (0.0001 in) 
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SEM318A 

Upper main bearing 

Wkh oil gro- No. 7' 
and oil hok No.6 

No. 1 Lower main bearing 
SEM986B 

Main journal and pin journal 

SEM588A 

Inspection (Cont'd) 
3. Measure crankshaft runout. 

Runout (Total indicator reading): 
Less than 0.20 mm (0.0079 in) 

BEARING CLEARANCE 
Method A (Using bore gauge and micrometer) 
Main bearing clearance 
1. Set main bearings in their proper positions on cylinder block 

and main bearing cap. 

2. Install main bearing cap to cylinder block. 
Tighten all bolts in correct order in two or three stages. 
3. Measure inner diameter "A" of main bearing. 

4. Measure outer diameter "Dm" of crankshaft main journal. 
5. Calculate main bearing clearance. 

Main bearing clearance = A - Dm 
Standard: 

0.041 - 0.087 mm (0.0016 - 0.0034 in) 
Limit: 0.09 mm (0.0035 In) 

6. If it exceeds the limit, replace bearing. 
7. If the clearance cannot be adjusted within the standard of 

any bearing, grind crankshaft journal and use undersized 
bearing. 

a. When grinding crank pin and crank journal, fillets should be 
finished as shown in the figure. 

R: Main journal 
2.5 - 2.6 mm (0.098 - 0.102 in) 

Pin journal 
3.0 - 3.1 mm (0.118 - 0.122 in) 

b. Refer to S.D.S. for grinding crankshaft and available service 
parts. 
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Inspection (Cont'd) 
8. If crankshaft, cylinder block and main bearings are replaced 

with new ones, check that the clearance of main bearing is 
within specifications. 

CONNECTING ROD BEARING CLEARANCE (Big end) 
1. Install connecting rod bearing to connecting rod and cap. 
2. Install connecting rod cap to connecting rod. 
Tighten bolts to the specified torque. 
3. Measure inner diameter "C" of bearing. 

4. Measure outer diameter "Dp" of crankshaft pin journal. 
5. Calculate connecting rod bearing clearance. 

Connecting rod bearing clearance = C - Dp 
Standard : 

0.027 - 0.061 mm (0.0011 - 0.0024 in) 
Limit: 0.09 mm (0.0035 in) 

6. If it exceeds the limit, replace bearing. 
7. If the clearance cannot be adjusted within the standard of 

any bearing, grind crankshaft journal and use undersized 
bearing. 
Refer to step 7 of "MAIN BEARING CLEARANCE". 

Method B (Using plastigage) 
CAUTION : 

Do not turn crankshaft or connecting rod while the plasti- 
gage is being inserted. 
When bearing clearance exceeds the specified limit, en- 
sure that the proper bearing has been installed. Then if 
excessive bearing clearance exists, use thicker main 
bearing or undersized bearing so that the specified bear- 
ing clearance is obtained. 

Main bearing clearance: 
Standard 

0.051 - 0.097 mm (0.0020 - 0.0038 in) 
Limit 

0.1 mm (0.004 in) 
Connecting rod bearing clearance: 

Standard 
0.040 - 0.074 mm (0.0016 - 0.0029 in) 

Limit 
0.1 mm (0.004 in) 
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Inspection (Cont'd) 
CONNECTING ROD BUSHING CLEARANCE (Small end) 
1. Measure inner diameter "C" of bushing. 

2. Measure outer diameter "Dp" of piston pin. 
3. Calculate connecting rod bearing clearance. 

C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in) 
If it exceeds the limit, replace connecting rod bushing 
and/or piston set with pin. 

REPLACEMENT OF CONNECTING ROD SMALL END 
BUSHING 
1. Drive in the small end bushing until it is flush with the end 

surface of the rod. 
Be sure to align the oil holes. 
2. After driving in the small end bushing, ream the bushing. 

Small end bushing inside diameter: 
Finished size 

23.000 - 23.006 mm (0.9055 - 0.9057 in) 

FLYWHEEL OR DRIVE PLATE RUNOUT 
Runout (Total indicator reading): 

Flywheel (MIT model) 
0.1 mm (0.004 in) or less 

Drive plate (A/T model) 
0.1 mm (0.004 in) or'less 

If runout exceeds the limit, replace flywheel or drive plate. 

CAMSHAFT VISUAL CHECK 
Check camshaft for scratches, seizure and wear. 
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Inspection (Cont'd) 
CAMSHAFT RUNOUT 
1. Measure camshaft runout at the center journal. 

Runout (Total indicator reading): 
Limit 0.06 mm (0.0024 in) 

2. If it exceeds the limit, replace camshaft. 

CAMSHAFT CAM HEIGHT 
1. Measure camshaft cam height. 

Standard cam height: 
42.311 - 42.561 mm (1.6658 - 1.6756 in) 

Cam wear limit: 
0.15 mm (0.0059 in) 

2. If wear is beyond the limit, replace camshaft. 

CAMSHAFT JOURNAL CLEARANCE 
1. Measure the inner diameter of camshaft bushings. 

Standard inner diameter: 
Front 

50.76 - 50.83 mm (1.9984 - 2.0012 in) 
2nd 

50.56 - 50.63 mm (1.9905 - 1.9933 in) 
3rd 

50.36 - 50.43 mm (1.9827 - 1.9854 in) 
4th 

50.16 - 50.23 mm (1.9748 - 1.9776 in) 
5th 

49.96 - 50.03 mm (1.9669 - 1.9697 in) 
6th 

49.76 - 49.83 mm (1.9591 - 1.9618 in) 
Rear 

49.56 - 49.63 mm (1.9512 - 1.9539 in) 

2. Measure the outer diameter of camshaft journal. 
Standard outer diameter: 

Front 
50.721 - 50.740 mm (1.9969 - 1.9976 in) 

2nd 
50.521 - 50.540 mm (1.9890 - 1.9898 in) 

3rd 
50.321 - 50.340 mm (1.9811 - 1.9819 in) 

4th 
50.121 - 50.140 mm (1.9733 - 1.9740 in) 
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Inspection (Cont'd) 

5th 
49.921 - 49.940 mm (1.9654 - 1.9661 in) 

6th 
49.721 - 49.740 mm (1.9575 - 1.9583 in) 

Rear 
49.521 - 49.540 mm (1.9496 - 1.9504 in) 

3. If the clearance exceeds the limit, replace camshaft and/or 
camshaft bushings. 

Camshaft journal clearance limit: 
0.15 mm (0.0059 in) 

h a T f  db 

- SEMWB 

Cam bushtng replacer set Gukk plate 
KV111 W5SO 

SEM993B 

REPLACING CAMSHAFT BUSHING 
1. Remove welch plugs and side cover 

2. Using Tool, remove camshaft bushings from engine. Some 
bushings must be broken in order to remove. 

3. Using Tool, install camshaft bushings as follows: 



CYLINDER BLOCK l!%l 
Inspection (Cont'd) 
(1) Install camshaft bushings in the order of "rear", "6thm, "5thW, 

"4th", "3rdW, "2nd" and "front". All bushings must be 
installed from the front. 

(2) Face the cutout rightward and toward the front of engine 
during installation. 

(3) Rear camshaft bushing 
Align the cutout of rear bushing with knock pin of replacer 
bar before installation. 

Insert rear bushing with replacer bar into cylinder block. 
Install guide plate with bolt holes (on the "TB" mark side) 
facing upper side of cylinder block. Tighten bolts. 
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Inspection (Cont'd) 

Drive replacer bar until the alignment mark on replacer bar 
is aligned with the end of guide plate. 
Remove replacer set. 
After installation, check that oil holes 4.3 mm (0.169 in) dia. 
in camshaft bushings are aligned with oil hole% 6 mm (0.24 
in) dia. in the cylinder block. 

Alignment mark to 

SEM997B 

Front 

(4) 6th, Sth, 4th, 3rd and 2nd camshaft bushings 
Install in the same manner as rear camshaft bushing. 

Aligrnnant mark to 

6th bushing 

Al~gnment mark i 
2nd bushing 

SEM0988 
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Diameter of 
liquid gasket 
20  - 3.0 mm 
(0.079 - 
0.118 in) 

SEMW2C, 

Inspection (Cont'd) 
When setting 6th through 2nd bushings on replacer bar, 
tape the bar to prevent movement. 

(5) Front camshaft bushing 
Using 1st bushing adapter, position front camshaft bushing 
so that oil hole in cylinder block is aligned with oil hole in 
bushing. 

4. Check camshaft bushing inner diameter. 

5. Install new welch plugs with a drift. 
Apply liquid sealer. 

6. Install side cover. 
Apply liquid gasket. 

Use Genuine Liquid Gasket or equivalent. 
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Top rinq 

upper rail 

2nd ring 
SEM 1608 

l nspection (Cont'd) 
CAMSHAFT END PLAY 
1. Install camshaft in cylinder block. 
2. Measure camshaft end play. 

Camshaft end play: 
Standard 

0.08 - 0.28 mm (0.0031 - 0.0110 in) 
Limit 

0.05 mm (0.0020 in) 
3. If end play exceeds the limit, replace locating plate. 

CAMSHAFT SPROCKET RUNOUT 
1. Install sprocket on camshaft. 
2. Measure camshaft sprocket runout. 

Runout (Total indicator reading): 
Limit 0.1 mm (0.004 in) 

3. If it exceeds the limit, replace camshaft sprocket. 

Assembly 
PISTON' 
1. Install a new snap ring on one side of the piston pin hole. 
Ensure that ends of snap ring face down and fit properly into 
groove. 

2. Heat piston to 60 to 70°C (140 to 158OF) and assemble 
piston, piston pin, connecting rod and new snap ring. 
Align the direction of piston and connecting rod. 
Numbers stamped on connecting rod and cap correspond 
to each cylinder. 

After assembly, make sure piston swings smoothly. 
3. Set piston rings as shown. 
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Assembly (Contnd) 
CRANKSHAFT Upper main bearing 

With oil groove 
and oil hole 

No. 3 

No. 1 
Lower main bearing 

SEM986B 

1. Set main bearings in their proper positions on cylinder block 
and main bearing cap. 
Do not confuse upper and lower sides of main bearings. 

2. lnstall crankshaft and main bearing caps and tighten bolts to 
the specified torque. 
Prior to tightening bearing cap bolts, place bearing cap in 
its proper position by shifting crankshaft in the axial 
direction. 
Tighten bearing cap bolts gradually in two or three stages 
start with the center bearing and move outward sequen- 
tially. 
After securing bearing cap bolts, make sure crankshaft 
turns smoothly by hand. 

3. Measure crankshaft end play. 
Crankshaft end play: 

Standard 
0.05 - 0.17 mm (0.0020 - 0.0067 in) 

Limit 
0.3 mm (0.012 in) 

If end play exceeds the limit, replace No. 6 bearing. 

4. lnstall connecting rod bearings in connecting rods and 
connecting rod caps. 
Confirm that correct bearings are used. Refer to "lnspec- 
tion". 
lnstall bearings so that oil hole. in connecting rod aligns with 
oil hole of bearing. 

5. lnstall pistons with connecting rods. 
(1) lnstall them into corresponding cylinders with Tool. 

Be careful not to scratch cylinder wall by connecting rod. 
Arrange so that front mark on piston head faces toward 
front of engine. 
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Assembly (Cont'd) 
(2) Install connecting rod bearing caps. 

Tighten connecting rod bearing cap nuts to the specified 
torque. 

[ql: Connecting rod bearing nut 
(1) Tighten to 38 to 40 Nem 

(3.9 to 4.1 kg-m, 28 to 30 ft-lb). 
(2) Tighten to 67 to 71 Nem 

(6.8 to 7.2 kg-m, 49 to 52 ft-lb) 
or if you have an angle wrench, tighten bolts 
40 to 45 degrees clockwise. 

6. Measure connecting rod side clearance. 
Connecting rod side clearance: 

Standard 
0.2 - 0.3 mm (0.008 - 0.012 in) 

Limit 
0.4 mm (0.016 in) 

If clearance exceeds the limit, replace connecting rod andlor 
crankshaft. 

REPLACING PILOT BUSHING 
1. Remove pilot bushing (MIT) or pilot converter (AIT). 

2. Install pilot bushing (MIT) or pilot converter (AIT). 
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Measurement of Compression Pressure 
(On-vehicle service) 
1. Warm up engine. 
2. Remove glow plate or injector. 

3. Fit compression gauge adapter to cylinder head. 
Compression gauge adapter: 
m: 15 - 20 N=m (1.5 - 2.0 kg-m, 11 - 14 ft-lb) 

(For glow plug hole) 
54 - 64 Nom (5.5 - 6.5 kg-m, 40 - 47 ft-lb) 
(For injector hole) 

4. Set no fuel injected condition. 
VE-type 
Disconnect fuel cut solenoid wire. 
In-line type 
Disconnect injection pump controller harness connector. 

5. Crank engine, then read gauge indication. 
In case of engine equipped with in-line type, depress 
accelerator pedal fully and crank engine.. 
Engine compression measurement should be made as 
quickly as possible. 

Compression pressure: 
Unit: kPa (bar, kg/cm2, psi)/2OO rpm 

Standard 2.942 (29.4, 30,427) 

Minimum 2,452 (24.5, 25,356) 

Differential limit between cylinders 294 (2.9.3.431 

6. If cylinder compression in one or more cylinders is low, pour 
a small quantity of engine oil into cylinders through the glow 
holes and retest compression. 
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Measurement of Compression Pressure 
(On-vehicle service) (Cont'd) 

If adding oil helps the compression pressure, chances are 
that piston rings are worn or damaged. 
If pressure stays low, valve may be sticking or seating 
improperly. 
If cylinder compression in any two adjacent cylinders is 
low, and if adding oil does not help the compression, 
there is leakage past the gasket surface. 
Oil and water in combustion chambers can result from this 
problem. 



ENGINE REMOVAL 
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WARNING: 
a. Place vehicle on a flat and solid surface. 
b. Place chocks at front and back of rear wheels. 
c. Do not remove engine until exhaust system has com- 

pletely cooled off. 
Otherwise, you may bum yourself andlor fire may break 
out in the fuel line. 

d. For safety during subsequent steps, the tension of wires 
should be slackened against the engine. 

e. Be sure to hoist engine and transmission in a safe manner. 
CAUTION: 

When lifting engine, be careful not to strike adjacent parts, 
especially the accelerator wire casing, brake lines, and 
brake master cylinder. 
In hoisting the engine, always use engine slingers in a 
safe manner. 
For engines not equipped with engine slingers, attach 
proper slingers and bolts described in the PARTS CATA- 
LOG. 



Air duct or venturi 0 29 - 39 (3.0 - 4.0.22 - 29) 

Intake manifold 

Air cleaner pipe bracket 

16 - 21 (1.6 -2.1.12 - 16 
30 - 41 (3.1 - 4.2.22 - 30 Exhaust manifold 

29 - 34 (3.0 - 3.6.22 - 251 

0-13i1 .0-1 .3 .7-41 

29 - 39 (3.0 - 4.0.22 - 29) 

: N.m (kg-m, ft-lb) 



? 
(ql 30 -41 (3.1 - 43,U - 30) - -. 

3 
16 -21 11.6 -2.1.12 - 15) (P 

'0 

5 
P 

9 

Exhwst manifold 

Air clwnsr pipe bracket 

(2.6 - 3.0.18 - 22) 

Alternator adjusting bar engine slinger 

PJ) 44 - 54 (4.5 - 55-33  - 40) 

29 - 34 (3.0 - 3.5.22 - 26) 

10-13(1.0-15.7-9)  

(4) 30 - 41 (3.1 - 4.2.22 - 30) 
41 (3.1 - 4.2.22 - 30) 

1 Air conditioner compressor 
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OIL SEAL INSTALLING DIRECTION 
When installing a new front or rear seal, make sure its 
mounting direction is correct. 

CRANKSHAFT FRONT OIL SEAL (On-vehicle service) 
1. Remove radiator shroud. 
2. Remove cooling fan. 
3. Remove drive belts. 
4. Remove crank pulley. 
5. Remove crankshaft oil seal. 

Be careful not to damage sealing surfaces of crankshaft. 
6. Coat new oil seal with engine oil and install it in place. 

CRANKSHAFT REAR OIL SEAL (On-vehicle service) 
1. Dismount transmission. 
2. Remove clutch cover assembly. 
3. Remove flywheel and rear plate. 
4. Remove engine gusset and oil pan. 
5. Remove oil seal retainer assembly, then remove oil seal. 

Be careful not to damage sealing surfaces of crankshaft. 
6. Coat new oil seal with engine oil and install it in place. 

VALVE OIL SEAL (On-vehicle service) 
1. Remove rocker cover. 
2. Remove rocker shaft assembly. 
3. Remove valve spring. 

4. Remove valve oil seals. 



5. Apply engine oil to valve oil seal and install it in place. 



Rocker cwer screw 
0 1 - 2 (0.1 - 02.0.7 - 1.4) 

Rocker cover gasket 

Rocker shaft 

Rocker arm lock nut 
a 1 4  - 18 (1.4 - 1.8.10 - 13) 

linder head bolt 

(5 -6.36 -43) 

(10-11.72-80) 

1 Intake wive 
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Removal (On-vehicle -service) 
1. Set No. 1 cylinder at T.D.C. on its compression stroke. 
2. Drain engine coolant from drain plugs on cylinder block and 

radiator. 
3. Remove air cleaner and/or air duct. 
4. Remove alternator adjusting bolt. 
5. Disconnect exhaust manifold from front exhaust tube. 
6. Disconnect radiator outlet hose and thermostat housing 

water inlet hose. 

7. Remove fuel injection tube assembly and spill tube. 

8. Remove injection nozzle holder and top nozzle gasket using 
deep socket wrench. 

9. Remove rocker cover. 
10. Remove rocker shaft with rocker arms. 
11. Remove push rods. 

incorrect order. 

- 

Front 

4 

12. Remove cylinder head bolts in numerical order and remove 
cylinder head. 

Head warpage or cracking could result from removing in 



CYLINDER HEAD 

Disassembly 
1. Remove the following parts: 

Intake manifold 
Exhaust manifold 
Thermostat housing 
Alternator adjusting bar & engine slinger 
Glow plate and glow plugs 

2. Remove valve component parts with Tool. 

3. Remove valve oil seals with Tool. 

4. Disassemble rocker shaft assembly. 
a. Remove rocker shaft lock bolt. 
b. Remove valve rocker and rocker shaft bracket. 
If it is difficult to remove rocker shaft bracket, immerse rocker 
shaft assembly in oil of 70°C (1Ss0F) for a few minutes and 
then remove bracket. 
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Inspection 
CYLINDER HEAD DISTORTION 

Cylinder head distortion: 
Standard 

Less than 0.07 mm (0.0028 in) 
Limit 

0.2 mm (0.008 in) 
If beyond the specified limit, correct with a surface grinder. 
Cylinder head height should be greater than 89.7 mm (3.531 in) 
after surface has been ground. 

VALVE GUIDE CLEARANCE 
Valve guide clearance should be measured parallel with 
rocker arm. (Generally, a large amount of wear occurs in 
this direction.) 

Stem to guide clearance: 
Limit 

lntake 0.15 mm (0.0059 in) 
Exhaust 0.20 mm (0.0079 in) 

~ax imum allowable deflection 
(Dial indicator reading) 

lntake 0.30 mm (0.0118 in) 
Exhaust 0.40 mm (0.0157 in) 

To determine the correct replacement part, measure valve 
stem diameter and valve guide inner diameter. 

Valve stem diameter: 
Standard 

lntake 
7.962 - 7.977 mm (0.3135 - 0.3141 in) 

Exhaust 
7.945 - 7.960 mm (0.3128 - 0.3134 in) 

Valve guide inner diameter: 
8.00 - 8.015 mm (0.3150 - 0.3156 in) 

VALVE GUIDE REPLACEMENT 
1. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US 

ton, 2.0 Imp ton) pressure] or hammer, and suitable tool. 
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Inspection (Cont'd) 
2. Press service valve guide onto cylinder head using suitable 

tool until the guide projects out 13 mm (0.51 in). 

3. Ream valve guide. 
Finished size: 

8.000 - 8.015 mm (0.3150 - 0.3156 in) 

VALVE SEATS 
Check valve for any evidence of pitting at valve contact surface, 
and reseat or replace if worn out excessively. 

When repairing valve seats, check valve and valve guide 
for wear beforehand. If worn, replace them. Then correct 
valve seat. 
The cutting should be done with both hands for uniform 
cutting. 

REPLACING VALVE SEAT FOR SERVICE PARTS 
1. Bore out old seat until it collapses or remove valve seats 

with Tool. 
Place a copper seat between contact surface of Tool and 
cylinder head. 

2. Place new valve seats on dry ice and allow them to cool for 
five minutes. 

WARNING: 
Do not touch cooled valve seats with bare hand. 
3. Heat cylinder head to 80°C (176OF). 
4. Install cooled valve seats on cylinder head with Tool. 



Inspection (Cont'd) 
5. Stake exhaust valve seat at five places with punch. 
When staking valve .seat, select different places than those 
staked before. 

6. Cut or grind valve seat using suitable tool at the specified 
dimensions as shown in S.D.S. 

7. After cutting, lap valve seat with a lapping compound. 
8. Check contact condition of valve seat. 

COMBUSTION CHAMBER 
Check combustion chamber for cracks and other damage. If 
necessary, replace. 

REPLACING COMBUSTION CHAMBER 
Usually combustion chamber should not be removed. 
1. Remove combustion chamber so that cylinder head cannot 

be damaged. 
2. Install combustion chamber. 
(1) Cool combustion chamber with dry ice for approximately 5 

to 10 minutes. 
WARNING: 
Do not touch cooled combustion chamber with bare hand. 

(2) Align combustion chamber knock pin with cylinder head 
notch, and drive in combustion chamber with a soft hammer. 

3. Check amount of protrusion of combustion chamber. 
Protrusion : 

Standard 
-0.05 to 0.10 mm (-0.0020 to 0.0039 in) 



CYLINDER HEAD E!El  
Inspection (Cont'd) 
VALVE DIMENSIONS 
Check dimensions in each valve. For dimensions, refer to S.D.S. 
When valve head has been worn down to 0.5 mm (0.020 in) in 
margin thickness, replace the valve. 
Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or 
less. 

VALVE SPRING SQUARENESS 
Out of square "S': 

Less than 2.0 mm (0.079 in) 

VALVE SPRING PRESSURE LOAD 
Refer to S.D.S. 

VALVE LIFTER AND PUSH ROD 
Valve lifter 
1. Check valve lifters for excessive wear on the face. 
2. Replace with new ones if worn beyond repair. 
a. Valve lifter end should be smooth. 
b. Valve lifter to lifter hole clearance: 

Standard 
0.030 - 0.073 mm (0.0012 - 0.0029 in) 

Limit 
Less than 0.20 mm (0.0079 in) 

Valve lifter outer diameter "A": 
Standard 

24.960 - 24.970 mm (0.9827 - 0.9831 in) 
Cylinder block valve lifter hole diameter "B": 

Standard 
25.000 - 25.033 mm (0.9843 - 0.9855 in) 
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Inspection (Cont'd) 
Push rod 
1. Inspect push rod for excessive wear on the face. 
2. Replace if worn or damaged beyond repair. 
3. Check push rod for bend using a dial gauge. 

Maximum allowable bend 
(Total indicator reading): 

Less than 0.5 mm (0.020 in) 

ROCKER SHAFT AND ROCKER ARM 
1. Check valve rockers, brackets and rocker shafts for scoring, 

wear or distortion. Replace if necessary. 

2. Check clearance between valve rockers and rocker shaft. If 
specified clearance is exceeded, replace affected valve 
rockers or shafts. 

Specified clearance: 
Limit 

Less than 0.15 mm (0.0059 in) 
Rocker shaft outer diameter "A": 

Standard 
19.979 - 20.000 mm (0.7866 - 0.7874 in) 

Rocker arm inner diameter "6": 
Standard 

20.014 - 20.035 mm (0.7880 - 0.7888 in) 

3. Check rocker shaft bend at its center. If bend is within 
specified limit, straighten it; and if it is greater than specified 
limit, replace rocker shaft. 

Rocker shaft bend 
(Total indicator reading): 

Limit 
Less than 0.3 mm (0.012 in) 



Inspection (Cont'd) 
MEASURING CYLINDER HEAD TO VALVE DISTANCE 
Measure distance from cylinder head surface to intake and 
exhaust valves. If specified distance is exceeded, replace 
valve(s) or valve seat(s). 

Specified distance: 
Standard 

Intake 
0.275 - 0.675 mm (0.0108 - 0.0266 in) 

Exhaust 
0.305 - 0.695 mm (0.0120 - 0.0274 in) 

Limit 
Less than 

1.25 mm (0.0492 in) 
for intake and exhaust valves 
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. 'SEMOgM: - 

Cylinder head side SEM0388 

Assembly 
1. Assemble rocker shaft component parts. 

Identification of rocker arms 
- - 

Identification mvk 
(on rocker aim) 

For urn with 

Exhaust 

2. Install valve component parts. 
Always use new valve oil seal. (Refer to OIL SEAL 
REPLACEMENT.) 
Install valve spring (uneven pitch type) with its narrow 
pitch side toward cylinder head side. 
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Front * 

SEM067C 
J 

Installation (On-vehicle service) 
1. Install cylinder head gasket. 
a. When replacing only cylinder head gasket, install same 

grade gasket as the one formerly used. 
b. When replacing or repairing cylinder block, cylinder head, 

piston, connecting rod and crankshaft, select gasket as 
follows: 

(1 ) Measure piston projection. 
Set each piston at its top dead center. With piston held in 
that position, measure its projections at two points. 
Calculate the average value of the two measurements. 
Determine the amount of projection of the other three 
pistons. 

(2) Select suitable cylinder head gasket which conforms to the 
largest amount of projection of the four pistons. 

Unit: rnrn (in) 

Make sure that No. 1 piston is at T.D.C. on its compression 
stroke. 
2. Install cylinder head. 

3. Apply oil to the thread portion and seat surface of bolts and 
tighten cylinder head bolts using Tool. 

CAUTION: 
Tightening procedure: 

1st Tighten bolts to 49 - 59 Nwm 
(5.0 - 6.0 kg-m, 36 - 43 ft-lb) 

2nd Tighten bolts to 98 - 108 N-m 
(10.0 - 11.0 kg-m, 72 - 80 ft-lb) 

Gasket 
grade number 

1 

2 

3 

Average values piston projections 

Less than 0.1 18 (0.0046) 

0.1 18 - 0.168 (0.0046 - 0.00661 
More than 0.168 (0.0066) 

4. Apply engine oil and install push rods. 
5. Install rocker shaft assembly. 

Rocker shaft bracket bolt: 
20 - 25 Nom 
(2.0 - 2.5 kg-m, 14 - 18 ft-lb) 

Adjusting intake and exhaust valve clearance tentatively. 
Refer to section MA. 

Gasket thickness 

1 .I5 (0.0453) 

1.20 (0.0472) 

1.25 (0.0492) 
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chamber side 

SMAB03B 

Installation (On-vehicle service) (Cont'd) 
a Face punch mark toward the front of the engine. 

6. Install rocker cover with air cleaner pipe bracket. 

7. Install glow plugs and glow plate. 
Glow plug: 
m: 15 - 20 Nom (1.5 - 2.0 kg-m, 11 - 14 ft-lb) 

8. Install top nozzle gasket, nozzle washer and injection nozzle. 
Injection nozzle: 
m: 54 - 64 Nom (5.5 - 6.5 kg-m, 40 - 47 ft-lb) 

a Always replace nozzle gasket and washer. 
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Installation (On-vehicle service) (Cont'd) 
9. Install spill tube and injection tube. 

Spill tube fixing nut: 
n: 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-lb) 
Injection tube flared nut: 
(ol: 20 - 25 N-m (2.0 - 2.5 kg-m, 14 - 18 ft-lb) 

10. Connect thermostat housing water inlet hose and radiator 
hose. 

11. After assembling all disassembled parts, fill radiator and 
engine with new coolant up to filler opening. 



CYLINDER BLOCK 

Rear plate 

l6-:;.l, l2 - 15)> 
- - .- 

(1.6 
Cylinder liner 

Cylinder block 
ldler gear shaft 7 

Front plate 

PJ) 25 (2.6 -35 - 38.19 Idler - 26)- geari\\ "I3 @ \ - l9 (-:::;\ bushing 

ear oil seal retainer 

(8.0 - 85.56 - 61) 
Oil jet- 

: N-rn (kg-rn, ft-lb) 
: Apply liquid gasket. 

'1 : Keep in correct order. 



. - CYLINDER BLOCK In#21 

Disassembly 
PISTON AND CRANKSHAFT 
1. Remove exhaust manifold cover and manifold. 
2. Remove drive belts. 
3. Remove alternator, air conditioner and power steering 

bracket. 
4. Place engine on work stand. 
5. Drain coolant and oil. 
6. Remove cylinder head. 
7. Remove oil pan and oil strainer. 

8. Align crank pulley and timing gear case mark so that No. 1 
piston is at top dead center on its compression stroke. 

9. Remove crank pulley. 
(1) Remove crank pulley nut and install it in reverse. 
(2) Remove cone bushing by tapping crank pulley nut end. 
(3) Remove crank pulley nut and crank pulley. 

10. Remove thermostat housing. 
11. Remove water pump. 
12. Remove timing gear case. 

If the timing case is hard to remove due to liquid gasket, pry 
it off with a suitable tool at the cutout section. 



CYLINDER BLOCK b!EI 
Disassembly (Cont'd) 
13. 

In-line pump 
Remove timer cover and timer. 

a VE-pump 
Remove injection pump gear. 

14. Remove idler gear and idler gear shaft. 
15. Remove camshaft gear, camshaft and valve lifters. 

16. Remove oil pump assembly. 
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Disassembly (Cont'd) 
17. Remove crankshaft gear. 
18. Remove flywheel and rear plate. 
19. Remove oil jets. 
20. Remove connecting rod caps. 
21. Remove pistons. 

22. Remove rear oil seal retainer 

23. Remove main bearing cap and crankshaft. 
Place the bearings and caps in their proper order. 



Inspection and Replacement 
CYLINDER BLOCK DISTORTION 
If beyond the specified limit, replace it. 

Cylinder block distortion: 
Standard 

Less than 0.05 mm (0.0020 in) 
Limit 

0.2 mm (0.008 in) 

CYLINDER LINER WEAR 
1. Measure cylinder liner bore for out-of-round and taper with a 

bore gauge. If beyond the limit, replace cylinder liner. 
Standard inside diameter: 

96.000 - 96.030 mm (3.7795 - 3.7807 in) 
Refer to S.D.S. 

Wear limit: 
0.20 mm (0.0079 in) 

Out-of-round (X-Y) limit: 
0.020 mm (0.0008 in) 

Taper (A-6) limit: 
0.20 mm (0.0079 in) 

2. Check for scratches or seizure. If seizure is found, replace 
cylinder liner. 

3. Check amount of projection of cylinder liner. 
Cylinder liner projection: 

Standard 
0.02 - 0.09 mm (0.0008 '- 0.0035 in) 

Deviation of each cylinder:. 
Less than 0.05 mm (0.0020 in) 

CYLINDER LINER 
Replacement 
1. Remove cylinder liner with Tool. 
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Inspection and Replacement (Cont'd) 
2. Install cylinder liner with Tool. 
3. Check amount of projection of cylinder liner. 

PISTON TO CYLINDER WALL CLEARANCE 
Method A (Using micrometer) 
1. Measure piston and cylinder bore diameter. 

Piston diameter "A": 
Refer to S.D.S. 

Measuring point "a" (Distance from the top): 
70 mm (2.76 in) 

2. Check that piston clearance is within the specification. 
Piston clearance: 

0.05 - 0.07 mm (0.0020 - 0.0028 in) 

Method B (Using feeler gauge) 
Measure the extracting force, and pull feeler gauge straight 
upward. 
It is recommended that piston and cylinder be heated to 20°C 
(68O F). 

Feeler gauge thickness: 
0.06 mm (0.0024 in) 

Extracting force: 
5.9 - 11.8 N (0.6 - 1.2 kg, 1.3 - 2.6 Ib) 

PISTON AND PISTON PIN CLEARANCE 
Check clearance between pistons and piston pins. 

Clearance (A-B): 
Standard 

-0.008 to 0.007 mm (-0.0003 to 0.0003 in) 
Limit 

Less than 0.1 mm (0.004 in) 

PISTON RING SIDE CLEARANCE 
Side clearance: 

Top ring 
0.06 - 0.10 mm (0.0024 - 0.0039 in) 

2nd ring 
0.04 - 0.08 mm (0.0016 - 0.0031 in) 

Oil ring 
0.02 - 0.06 mm (0.0008 - 0.0024 in) 



CYLINDER BLOCK lE!z.l 
Inspection and Replacement (Cont'd) 

Max. limit of side clearance: 
TOP 

0.50 mm (0.0197 in) 
2nd 

0.30 mm (0.0118 in) 
Oil 

0.15 mm (0.0059 in) 

PISTON RING GAP 
Standard ring gap: 

Top ring 
0.30 - 0.45 mm (0.0118 - 0.0177 in) 

2nd ring 
0.20 - 0.35 mm (0.0079 - 0.0138 in) 

Oil ring 
0.30 - 0.50 mm (0.0118 - 0.0197 in) 

Max. limit of ring gap: 
1.5 mm (0.059 in) 

MAIN BEARING CLEARANCE 
Main bearing clearance: 

Standard 
0.035 - 0.087 mm (0.0014 - 0.0034 in) 

Limit 
Less than 0.15 mm (0.0059 in) 

1. Install main bearings to cylinder block and main bearing cap. 
2. Install main bearing cap to cylinder block. 
Tighten all bolts in correct order and in two or three stages. 

m: 167 - 177 Nom 
(17.0 - 18.0 kg-m, 123 - 130 ft-lb) 

3. Measure inside diameter "A" of main bearing. 

4. Measure outside diameter "Dm" of main journal in crank- 
shaft. 



CYLINDER BLOCK l!!zl 
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Cnspection and Replacement (Cont'd) 
5. Calculate main bearing clearance: 

Main bearing clearance = A - Dm 

CONNECTING ROD BEARING CLEARANCE 
Connecting rod bearing clearance: 

Standard 
0.035 - 0.081 mm (0.0014 - 0.0032 in) 

Limit 
Less than 0.15 mm (0.0059 in) 

1. Install connecting rod bearing to connecting rod and cap. 
2, Install connecting rod cap to connecting rod. 
Apply oil to tbe thread portion of bolts and seating surface of 
nuts. 

m: 78 - 83 N=m (8.0 - 8.5 kg-m, 58 - 61 ft-lb) 
3. Measure inside diameter "A" of bearing. 
4. Measure outside diameter "Dp" of pin journal in crankshaft. 
5. Calculate connecting rod bearing clearance. 

Connecting rod bearing clearance = A - Dp 

CONNECTING ROD BEND AND TORSION 
Bend and torsion: 

Limit 
0.05 mm (0.0020 in) 

per 100 mm (3.94 in) length 

CONNECTING ROD SMALL END BUSHING CLEARANCE 
1. Measure inside diameter "A" of connecting rod small end 

bushings. 
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Outof-round X-Y 
Taper A-B 

EM715. 

Inspection and Replacement (Cont'd) 
2. Measure outside diameter "D" of piston pin. 
3. Calculate connecting rod small end bushing clearance. 

Connecting rod small end bushing clearance = A - D 
Bushing clearance: 

Standard 
0.025 - 0.045 mm (0.0010 - 0.0018 in) 

Limit 
0.15 mm (0.0059 in) 

REPLACEMENT OF CONNECTING ROD SMALL END 
BUSHING 
1. Drive in the small end bushing until it is flush with the end 

surface of the rod. 
Be sure to align the oil holes. 
2. After driving in the small end bushing, ream the bushing. 

Small end bushing inside diameter: 
Finished size 

28.025 - 28.038 mm (1.1033 - 1.1039 in) 

CRANKSHAFT 
1. Check crankshaft journals and pins for score, bias, wear or 

cracks. If faults are minor, correct with fine crocus cloth. 
2. Check journals and pins with a micrometer for taper and 

out-of-round. 
Out-of-round (X-Y): 

Standard 
Less than 0.01 mm (0.0004 in) 

Limit 
0.02 mm (0.0008 in) 

Taper (A-B): 
Standard 

Less than 0.01 mm (0.0004 in) 
Limit 

0.02 mm (0.0008 in) 

3. Check crankshaft runout. 
Runout V.I.R. (Total Indicator Reading)]: 

Standard 
0 - 0.03 mm (0 - 0.0012 in) 

Limit 
0.10 mm (0.0039 in) 
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Inspection and Replacement (Cont'd) 

O.K. N.G. N.G. N.G. 

SEF692A 

RESURFACING OF CRANKSHAFT JOURNAL AND 
CRANK PIN 
When using undersize main bearings and connecting rod 
bearings, the crankshaft journals or crank pins must be finished 
to match the bearings. 

R: Crank journal: 
3.0 mm (0.118 in) 

Crank pin: 
3.5 mm (0.138 in) 

CAUTION: 
At the same time make sure that the surface width does 
not increase. 
Do not attempt to cut counterweight of crankshaft. 

CRANKSHAFT PILOT BUSHING 
Crankshaft pilot bushing replacement 
1. Pull out bushing with Tool. 

2. Insert pilot bushing until distance between flange end and 
bushing is specified value. 

Distance: 
Approx. 5.6 - 6.0 mm (0.220 - 0.236 in) 

FLYWHEEL RUNOUT 
Runout (Total indicator reading): 

0.15 mm (0.0059 in) or less 
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Inspection and Replacement (Cont'd) 
FRONT PLATE 
Check front plate for warpage. If not within the limit, make flat 
or replace front plate. 

Warpage limit: 
0.2 mm (0.008 in) 

GEAR TRAIN 
Camshaft drive gear, injection pump drive gear, oil pump gear, 
idler gear and crankshaft gear 
1. If gear tooth and key have scratches or are excessively 

worn, replace gear and key. 
2. Check gear train backlash before disassembling and after 

assembling. 
Method A (Using dial gauge) 
Method B (Using fuse wire) 
If beyond the limit, replace gear. 

Backlash: 
Standard 

0.06 - 0.12 mm (0.0024 - 0.0047 in) 
Limit 

0.20 mm (0.0079 in) 

IDLER GEAR BUSHING CLEARANCE 
1. Measure idler gear shaft outer diameter. 

2. Measure idler gear bushing inner diameter. 
3. Calculate idler gear bushing clearance. 

Bushing oil clearance: 
Standard 

0.025 - 0.061 mm (0.0010 - 0.0024 in) 
Limit 

0.20 mm (0.0079 in) 
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Inspection and Replacement (Cont'd) 
IDLER GEAR END PLAY 
Measure idler gear end play between gear plate and gear. 

ldler gear end play: 
Standard 

0.03 - 0.14 mm (0.0012 - 0.0055 in) 
Limit 

Less than 0.3 mm (0.012 in) 
ldler gear shaft bolt: 
[q: 25 - 35 N-m (2.6 - 3.6 kg-m, 19 - 26-ft-lb) 

$## nn 

REPLACEMENT OF IDLER GEAR BUSHING 
1. Use a suitable tool to replace bushing. 
2. Ream idler gear bushing. 

Finished size: 
42.00 - 42.02 mm (1.6535 - 1.6543 in) 

ldler gear shaft 
Install idler gear shaft so that oil hole of shaft faces upward. 

$EM6696 

CAMSHAFT AND CAMSHAFT BUSHING 
Camshaft bushing clearance 
Measure inside diameter of camshaft bushing and outside 
diameter of camshaft journal with a suitable gauge. 

Clearance between camshaft and bushing (A-6): 
Standard 

0.020 - 0.109 mm (0.0008 - 0.0043 in) 
Limit 

Less than 0.15 mm (0.0059 in) 

SEMlOW, 

Cam bushing replacer set Gukh p l m  
KV111 WSSO 

ml ba43000 

SEWS36 

REPLACING CAMSHAFT BUSHING 
1. Using Tool, remove camshaft bushings from the engine. 

Some bushings must be broken in order to remove. 

2. Using Tool, install camshaft bushings as follows: 
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Inspection and Replacement (Cont'd) 
(1) lnstall camshaft bushings in the order of "rear", "6thW, "Sth", 

"4thM, "3rdW, "2nd" and "front". All bushings must be 
installed from the front. 

(2) Face the cutout upward during installation. 

(3) Rear camshaft bushing 
Align the cutout of rear bushing with knock pin of replacer 
bar before installation. 

Insert rear bushing with replacer bar into the engine. 
Install guide plate with bolt holes (on the "TD" mark side) 
facing upper side of cylinder block. Tighten bolts. 

Drive replacer bar until the alignment mark on replacer bar 
is aligned with the end of replacer guide. 
Remove replacer set. 
After installation, check that oil holes in camshaft bushings 
are aligned with oil holes in cylinder block. 

Alignment mark to 

Replacer bar Guide plate 
drive-in d~scance 

I- Gu~de plate 

Front 
to @ surface 

S E M 9 9 7 B  
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Inspection and - Replacement (Cont'd) 
(4) 6th, 5th, 4th, 3rd and 2nd camshaft bushings 

Install in the same manner as rear camshaft bushing. 

I 
A l i m e n t  mark to - 

Alignment mark to 
0 sur- 3 

(5) Front camshaft bushing 
Using 1st bushing adapter, position front camshaft bushing 
so that oil hole in cylinder block is aligned with oil hole in 
bushing. 

3. Check camshaft bushing clearance. 
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Inspection and Replacement (Cont'd) 
4. Install new welch plug with a drift. 
Apply liquid sealer. 

When setting 6th through 2nd bushings on replacer bar, 
tape the bar to prevent movement. 

CAMSHAFT ALIGNMENT 
1. Check camshaft journal and cam surface for bend, wear or 

damage. 
If fault is beyond limit, replace. 

2. Check camshaft bend at center journal. 
If bend is greater than specified limit, repair or replace 
camshaft. 

Camshaft bend (Total indicator reading): 
Standard 

Less than 0.02 mm (0.0008 in) 
Limit 

Less than 0.06 mm (0.0024 in) 

3. Measure camshaft end play between locating plate and gear. 
If beyond the specified limit, replace camshaft locating plate. 

Camshaft end play: 
Standard 

0.08 - 0.28 mm (0.0031 - 0.0110 in) 
Limit 

Less than 0.5 mm (0.020 in) 
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Inspection and Replacement (Cont'd) 
4. Measure camshaft cam height. If beyond the specified limit, 

replace camshaft. 
Cam height: - .  

n 

Standard 
Intake 

41.71 - 41.75 mm (1.6421 - 1.6437 in) 
Exhaust 

41.88 - 41.92 rnm (1.6488 - 1.6504 in) 
Limit 

Intake 
Less than 4190 mm (1.6220 in) 

Exhaust 
Less than 41.30 mm (1.6260 in) 
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(Left direction) 

Ring gap direction 

(Left direction) 

Assembly 
PISTON 
Assemble pistons, piston pins, snap rings and connecting rods. 
a. Numbers are stamped on the connecting rod and cap 

corresponding to each cylinder. Care should be taken to 
avoid a wrong combination including bearing. 

b. When inserting piston pin in connecting rod, heat piston 
with a heater or hot water [approximately 60 to 70°C (140 
to 158OF)I and apply engine oil to pin and small end of 
connecting rod. 

c. After assembling, ascertain that piston swings smoothly. 

Install piston assembly. 
CAUTION: 
a. Stretch the piston rings only enough to fit them in the 

piston grooves. 
b. Be sure the manufacturer's mark faces upward. 

c. Install No. 1 piston ring in such a way that-its gap faces 
the direction of the piston pin; and then install piston rings 
so that their gap positioned at 180° to one another. 

CRANKSHAFT 
1. Install crankshaft. 
(1) Set main bearings in the proper position on cylinder block. 
a. If either crankshaft, cylinder block or main bearing is 

reused again, it is necessary to measure main bearing 
clearance. 

b. Upper bearings have oil hole and oil groove, however 
lower bearings do not. 
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Assembly (Cont'd) 
(2) Apply engine oil to crankshaft journal and pin and install 

crankshaft. 
(3) lnstall main bearing caps. 
a) lnstall main bearing cap with the number facing the front of 

vehicle. 
b) Apply engine oil to main bearing cap and cylinder block 

contact surfaces. 
c) lnstall rear oil seal assembly. Apply engine oil to contact 

surface of rear end oil seal and crankshaft. 

(4) lnstall crankshaft thrust washer at the 6th journal from front. 
lnstall thrust washer so that oil groove can face crankshaft. 

(5) Tighten main bearing cap bolts gradually in stages, starting 
from two to three separate stages, from center bearing and 
moving outward in sequence. 

Main bearing cap bolt: 
m: 167 - In N-m 

(17.0 - 18.0 kg-m, 123 - 130 ft-lb) 

(6) Measure crankshaft free end play at No. 6 bearing. 
- Crankshaft free end play: 

Standard 
0.055 - 0.140 mm (0.0022 - 0.0055 in) 

Limit 
0.4 mm (0.016 in) 

If beyond the limit, replace No. 6 main bearing thrust washer. 
Refer to S.D.S. 
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Assembly (Cont'd) 
2. Install pistons with connecting rods. 
(1) Install them into corresponding cylinder using Tool. 

Be careful not to scratch cylinder wall with connecting rod. 
Apply engine oil to cylinder wall, piston and bearing. 
The leaf type combustion chamber on piston head must be 
at right side of engine. 

(2) Install connecting rod bearing caps. 
Connecting rod bearing nut: 
m:78 - 83 N-m (8.0 - 8.5 kg-m, 58 - 61 ft-lb) 

3. Measure connecting rod side clearance. 
Connecting rod side clearance: 

Standard 
0.10 - 0.22 mm (0.0039 - 0.0087 in) 

Limit 
0.22 mm (0.0087 in) 

If beyond the limit, replace connecting rod andlor crankshaft. 

GEAR TRAIN 
1. Set No. 1 piston at its top dead center. 
2. Align each gear mark and install gears. 
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Assembly (Cont'd) 
TIMING GEAR CASE 
Installation 
1. Before installing timing gear case, remove all traces of liquid 

gasket from mating surface using a scraper. 
Also remove traces of liquid gasket from mating surface of 
front plate. 

2. Apply a continuous bead of liquid gasket to mating surface 
of timing gear case. 

Be sure liquid gasket is 2.5 to 3.5 mm (0.098 to 0.138 in) 
wide. 
Attach timing gear case to front plate within 10 minutes 
after coating. 
Wait at least 30 minutes before refilling engine coolant or 
starting engine. 
Use Genuine Liquid Gasket or equivalent. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) @!El 
General Specifications 

- - -  Unit: kPa (bar, kg/cm2 , psi)/rpm 
Cylinder arrangement 6, in-line 

Compression pressure 
Displacement cm3 (cu in) 4,169 (254.39) Standard 1,177 (11.77,12.0,1711/200 

Bore and srroke mm (in) 96 x 96 (3.78 x 3.78) Minimum 883 (8.83,9.0.128)1200 

Differential limit between. 
Valve arrangement O.H.V. 

cylinders 
98 (0.98,1.0,14)1200 

Firing order 1-538-24 

Number of piston rings 
Compression 

Oil 

Number of main bearings 

Compression ratio 8.3 

Inspection and Adjustment 

CYLINDER HEAD 

SEM013C 

Unit: mm (in) 

Standard Limit 

Height (HI 

Surface distortion 
Less than 

0.07 (0.00281 
0.2 (0.008) 

-- 

*: Total amount of cylinder head resurfacing and cylinder block 
resurfacing 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) L!%l 
Inspection and Adjustment (Cont'd) 

Valve spring VALVE 

Unit: mm (in) Free height mm (in) 

Outer 49.77 (1.9594) 

Inner 44.10 (1.7362) 

Pressure height 
mmlN (mmlkg, inllb) 

Outer 

lnner 25.01255.0 
(25.0126.0,0.!384/573) 

Assembled height 
mmlN (mmlkg, inllb) 

Outer 

l nner 
Valve head diameter " D  

lntake 
Outof-square mm (in) 

Outer 2.2 (0.087) Exhaust 

Valve length "L" 
lntake 

Inner 1.9 (0.075) 

Exhaust 

Valve stem diameter "d" 
lntake Valve lifter and push rod 

Unit: mm (in) Exhaust 

Valve seat angle "a" 
lntake 
Exhaust 

Valve margin "T" 
lntake 

Valve lifter outer 
diameter 

Cylinder block valve lifter 
hole diameter 

Valve lifter to lifter hole 
~learsnce 

Push rod bend (T.I.R.)* 

Exhaust 

Valve margin '7" limit 

Standard 

24.970 - 24.980 
(0.9831 - 0.9835) 

25.000 - 25.033 
(0.9843 - 0.9855) 

0.020 - 0.063 
(0.0008 - 0.0025) 

Less than 
0.2 (0.008) 

More than 0.5 (0.020) 

Limit 

- 

- 
O.l (0.004) 

0.5 (0.020) 

Valve stem end surface 
grinding limit Leu than 0.2 (0.008) 

': Total indicator reading 

Valve clearance 
Unit: mm (in) 

Valve oil seal 

lWkr 0.20 (0.008) 0.38 (0.015) 

Exhaust 0.20 (0.008) 0.38 (0.015) 

+ A t  temperature of approximately 20°C (68OF) 
Whmeva vdw cleanncos am adjustad to cokl specifications, check 
that the dearanms satisfy hot 9.cifications and d j u n  w i n  if 
-w. 

1 1.68 
lntake side 
Exhaust side - 0.4638) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) l!E.l 
Valve guide 

Inspection and Adjustment (Cont'd) 
lntake valve seat 

Unit: mm (in) Standard 

Rocker shaft and rocker arm 

Valve guide 
Outer diameter 

Intake 
Exhaust 

Valve guide 
lnner diameter 
[Finished size] 

lntake 
Exhaust 

Cylinder head valve 
guide hole diameter 

Intake 
Exhaust 

Interference f i t  of valve 
guide 

lntake 
Exhaust 

Stem to  guide clearance 

lntake 

Exhaust 

Valve deflection limit 

Unit: mm (in) 

Rocker shaft 
Outer diameter 19.979 - 20.000 (0.7866 - 0.7874) 

Standard 

12.033 - 12.044 
(0.4737 - 0.4742) 

Rocker arm 
lnner diameter 

Oversize 

12.233 - 12.244 
(0.4816 - 0.4820) 

Clearance between rocker 
arm and rocker shaft 

0.020 - 0.059 (0.0008 - 0.0023) 

I-- 46.6 - 46.8 
(1.835 - 1.843) dia. - 

Oversize [0.5 (0.020)l 
8.000- 8.018 (0.3150 - 0.3157) 

Unit: mm (in) SEM755A 

11.970- 11.988 
(0.4713 - 0.4720) 

Exhaust valve seat 

12.170- 12.188 
(0.4791 - 0.4798) 

-- 

Standard 

37.4 - 37.6 
(1.472 - 1.480) dia. - 

Oversize [0.5 (0.020)l 
R0.3 - 0.5 

6 (1.5945 - 1.5951) dia. 

I 

0.045 - 0.074 10.0018 - 0.0029) 

Unit: mm (in) SEM lO8C 

Standard 

0.020 - 0.053 
(0.0008 - 0.0021) 
0.040 - 0.073 

(0.0016 - 0.0029) 
- 

Max. tolerance 

0.1 (0.004) 

0.2 (0.008) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) E!!l 
Inspection and Adjustment (Cont'd) 

CAMSHAFT AND CAMSHAFT BUSHING 
Valve timing 

Unit: mm (in) . . 

Standard I Limit 

. - 
l nner diameter of 
camshaft bushing I 

Camshaft journal t o  
bushing clearance 
[Oil clearance] 

B.D.C. 

Unit: d m  

0'020- O'lo9 
(0.0008 - 0.00431 

0.15 (0.0059) 

Unit: mm (in1 

6th 
- - - - - - - 

Rear 

Outer diameter of 
camshaft journal 

Front 50.721 - 50.740 1 11.9969 - 1 89761 I - 

49.76 - 49.83 
(1.9591 - 1.9618) 

49.56 - 49.63 
(1.951 2 - 1.9539) 

49.721 - 49.740 
(1.9575 - 1.9583) 

49.521 - 49.540 
(1.9496 - 1.9504) 

Camshaft bend (Total Less +an 
indicator reading) 0.02 (0.00081 0.06 (0.00241 

- 

- CYLINDER BLOCK 

Surface flatness 
Standard Leu than 0.03 (0.0012) 

0.10 (0.00391 Limit 

Cylinder bore 
Inner diameter 

Standard 
Grade No. 1 96.000 - 96.010 (3.7795 - 3.77991 
Grade No. 2 96.010 - 96.020 (3.7799 - 3.78031 
Grade No. 3 96.020 - 96.030 (3.7803 - 3.7807) 
Grade No. 4 96.030 - 96.040 (3.7807 - 3.781 11 
Grade No. 5 96.040 - 96.050 (3.781 1 - 3.7815) 

Wear limit , 0.20 (0.0079) 
- . 

Outof-round (X-Yl Leu than 0.015 (0.0006) 

Cammah end play 0.08 - 0.28 

Taper (A-B) Less than 0.01 0 (0.00041 
Cam height "A" 

Intake 
42.31 1 - 42.561 (1 6658 - 1.6756) 

Exhaust 

- - - 

Difference in inner 
diameter between 
cylinders 

Standard 

Wear limit 

Less than 0.05 (0.0020) 

0.20 (0.00791 

Wear limit of cam height 0.15 (0.0059) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection 
PISTON, PISTON RING AND PISTON PIN 
Available piston 

and Adjustment (Cont'd) 
Piston ring 

Unit: mm (in) 

Unit: mm (in) 

Piston skirt diameter "A" 
Standard 

Grade No. 1 95.975 - 95.985 (3.7785 - 3.7789) 
Grade No. 2 95.985 - 95.995 (3.7789 - 3.7793) 
Grade No. 3 95.995 - 96.005 (3.7793 - 3.7797) 
Grade No. 4 96.005 - 96.01 5 (3.7797 - 3.7801) 
Grade No. 5 96.015 - 96.025 (3.7801 - 3.7805) 

Oversize 
0.50 (0.0197) 

(mark: "50") 

1.00 (0.0394) 
(mark: "100") 96.975 - 97.025 (3.8179 - 3.8199) 

"a" dimension 20 (0.79) 
- -  - -  

Pinon pin hole diameter 22.987 - 22993 (0.9050 - 0.9052) 

Piston clearance to  
cylinder block 

Oil 

Side clearance 

TOP 

2nd 

Limit Standard 

0.040 - 0.073 
(0.0016 - 0.0029) 

0.030 - 0.063 
(0.0012 - 0.0025) 

Ring gsp 

Tw 0.30 - 0.45 
(0.0118 - 0.0177) 

2nd 
0.30 - 0.45 

(0.01 18 - 0.0177) 

Oil 0.20 - 0.60 
(0.0079 - 0.0236) 

-- -= - - -  

Piston pin 

Unit: mm (in) 

Interference f i t  of piston -0.008 t o  0.004 (-0.0003 to 0.0002) 

Piston pin t o  connecting 
rod bush clearance . 0.005 - 0.017 (0.0002 - 0.0007) 

.Values measured a ambient temperature of 200C (680 F) 
*Values measured at ambient temperature of Z$C (680 F) 

CONNECTING ROD 

Clmr d i i  166.45 - 166.55 (6.5531 - 6.5571) 

Bend, tordon 1p.r 1001 
B d  0.15 t0.0059) 
Tarion 0.3 (0.012) 

PClton pin burhiq 
inmr d i  23.000 - 2000 (02Wl00 - 0.0002) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) E!El 
Inspection and Adjustment (Cont'd) 

CRANKSHAFT AVAILABLE MAIN BEARING 
Unit: rnrn (in) 

Unit: mrn (in) 

Main journal dia. "Dm" 70.907 - 70.920 (2.7916 - 2.7921 ) 

Pin journal dia. "Dp" 56.913 - 56.926 (2.2407 - 2.2412) 

Center distance "r" 

Outof-round (X-Y) 
Standard 

Taper (A-B) 
Standard 

Runout [T.I.R.] 
Standard 

Free end play 
Standard 

Limit 

Less than 0.0025 (0.0001 

Less than 0.0025 (0.0001 ) 

Less than, 0.20 (0.0079) 

Outof-round X-Y 
Taper A-B 

AVAILABLE CONNECTING ROD BEARING 
Unit: mrn (in) 

Standard 

Undersize 
0.25 (0.0098) 

0'50 (0.0197) 

0'75 (0'0295) 

"0° (0.0394) 

I Thidtnss ,7" Crank pin Jourml I diameter "Dp" 

Standard 

.7,. 

2.003 - 2.007 
(0.0789 - 0.0790) 

2128 - 2.132 
(0.0838 - a08391 

2.253 - 2257 
(0.0887 - 0.0889) 

2.378 - 2382 
(0.0936 - 033938) 

2.503 - 2.507 
(0.0985 - 0.0987) 

Undersize 1.638 - 1.642 
0.25 (0.0098) (0.0645 - 0.0646) I 

Mein Journal 
diameter ''Dm" 

- 

Grind so that bear- 
ing clearance is the 
specified value. 

050 (0.0197) 1 ( 0 E  : :::&) 1 Grind so that bear- 
I 1 ina clearance is the 

~ ~ 7 1 5  MISCELLANEOUS COMPONENTS 
Unit: mm (in) 

Flywheel & drive plate 
Runwt  [T.I.R.] Less than 0.1 (0.004) 

Bearing clearance 

Unit: rnm (in) 
- - 

Main bearing clearance 
Standard 0.041 - 0.087 (0.0016 - 0.0034) 

Limit 

Connecting rod bearing 
clearance 

Standard 0.027 - 0.061 (0.001 1 - 0.0024) 

Limit 0.09 (0.035) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 
-- - 

Cylinder arrangement 

Displaaement cm3 (cu in) 

Bore and stroke 

Valve arrangement 

Firing order 

Number of piston rings 
Compression 

mm (in) 

Oil 

Number of main bearings 

6, in-line 

O.H.V. 

compression ratio 22.7 

Inspection and Adjustment 

COMPRESSION PRESSURE VALVE 
Unit: kPa (bar, kglcm2, psi)lrpm Unit: mm (in) 

Standard 2,942 (29.4. 30,427)1200 T (Margin thickness) 

Minimum 2,452 (24.5.25. 356)1200 

Differential limit between 
cylinders 

294 (2.9,3,43)1200 

CYLINDER HEAD 
Unit: mm (in) 

Standard Less than 0.2 Limit (0.008) -v$kl sfsitdrrd SEMI88 

Vahn daonnce (Hot) 

0.35 (0.0138) 
Exhaust 

Head surface distortion 
0.07 (0.028) 

V8hn hmddblwm "0" 
IntPk 

Erhmu* 

V8M m h  "L" 
Intake 

Exhum 

Vahn stun dtmmetu "dm' l1 
Irmke - .  1 

- 

Vahn mt anal8 "a" 
lndn 

-- - 
E x h s  

Valve margin "T" limit 

vahn smn end ournu grinding 
limit 

43.4 - 43.6 (1.709 - 1.71 7) 

37.9 - 38.1 (1.492 - 1.500) 

117 (4.61) 

7.962 - 7.977 (0.3135 - 0.3141) 

- 

4e .4@W 

t .O (0.030) 

02 (0.008) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) F i  
Inspection and Adjustment (Cont'd) 

Valve guide 
Unit: mm (in) 

VALVE LIFTER AND PUSH ROD 
Unit: mm (in) 

Valve lifter outer diameter (0.9827 - 

Valve spring 

WIW gum -kM d i m  

Valve gu~de inner diameter 
(F~nished size) 

CyliwJw hood w h  gu'de hole 
~~ 

Interference f i t  of valve guide - 
a 

s w m m w l d s c l ~  

lnmka 

Exhust 

Valve dafbrian lim k 
Inmke 

Erhaun 

Cylinder block valve lifter 
25.000 - 25.033 

hole diameter 

Stm*RJ 

12.033.12.04d 
tO.4737 - 
0.4742) 

x 

F m  length mm (In) 
P l i i  nd 

PIimcd yr(lonr 

FreIwrehright 
mm/N tmmlka, inllb) 

Poi- rod 

P.imrd @I- 

Auernblrd height 
m d N  (mm/ka mlB) 

SmnQ~d 

Umit 

Otn.af4qiure mm (in) 

Valve lifter to  lifter hole 0.030 - 0.073 
clearance I 0- 1 0.20 (0.0079) 

8anricl 

- 

52.15 (2.0531) 

63.0 @.om) 

32.316728 - 759.1 
(32.3168.6 - 77.4. 

127211 51.3 - 170.7) 

31 sm.3 - 779.7 
(31817 1.1 - 19.6, 

1.2521 1 66.11 - 175.3) 

42.31287.3 - 330.5 
(42.3129.3 - 33.7, 
1 665164.6 - 74.3) 

42.31270.7 
(42.3127.6, 1.665160.91 

2 0  (01179) 

Push rod bend IT.I.R.1' 
Less than I 0.3 10.0121 I 0.5 (0.020) 

1 

*: Total indicator reading 

8.00 - 8.015 
(0.3150 - 0.31 56) 

Rocker shaft and rocker arm 
Unit: mm (in) 

12.00 - 12.011 - 
0.4729) 

- 

CYLINDER HEAD TO VALVE DISTANCE 

Rocker shaft 

Outer diameter 

Rocker shaft bend (T.I.R.) 

Rocker arm 

Inner diameter 

Clearance between rocker arm 
and rocker shaft 

Unit: mm (in) 

0.022 - 0.044 
(0.- - 0mi7) 

SPnbld 

0.023 - 0.053 
~O.oOo9 - 
0.0021 1 

0.04 -0.07 . 
(O.O(H6 - 
0-1 

Standard 

19.979 - 20.00 
(0.7866 - 
0.7874) 

0 - 0.10 
(0 - 0.00391 

20.01 4 - 20.035 
(0.7880 - 
0.7888) 

0.01 4 - 0.056 
(0.0006 - 
o.oon) 

mx. tdw8ncr 

0.15 (0-1 

0.20 (0.007Q) 

Limit 

- 

Less than 
0.30 (0.01 18) 

- 

0.15 (0.0059) 

0.30 (0.01 18) 

0.40 (0.01671 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) [TM2I 
Inspection and Adjustment (Cont'd) 

Valve seat CAMSHAFT AND CAMSHAFT BEARING 
Unit: mm (in) Unit: rnm (in) 

Imah 

O w  diamtsr "0, " 

Innor dhmaw '3," 

Diameter of seat "D, " 

Cylinder head valve 
diafmtm 

Valve seat face angle "@" 

Exhaust 
Outw dimnerer "D," 

Standard 

0 2  (Om81 
Ownin (Servh) 

0.4 (0.0161 
Ovarria (swvkd 

Inner diamer "Dl " 

Diameter of seat "D," 

CynKhr h a d  vJw rrt 
dmmnrr 

standard 

02 ( O m E )  
Ovrrda 

0.4 (ODlQ 
Ovsrsin 

Valve seat face angle "@" 

"A" @ 

94.636 - 44696 
(1 3533 - 1.7331 ) 

38.4 - 38.6 (1.512 - 1.520) 

41.7 - 41.9 (1.642 - 1.650) 

44.500 - 44.515 
(1.7520 - 1 .7526) 

ae" - 91" 

39.535 - 39.545 
(1.5565 - 15569) 

39.735 - 39.746 
(1.5644 - 1 5648) 

38936 - 39346 
(1 5722 - t 57261 

32.9 - 33.1 
(1.295 - 1 3 3 )  

3695 - 37.05 
(1 A547 - 1.4587 ) 

39.495 - 39510 
(1 5549 - 1 5555) 

36.695 - 39.7 10 
(1 5628 - 15634) 

39895 - 39.910 
(15707 - 15113) 

W'-so' 

Limit 

0.1 5 (0.0059) 

- 

- 

- 

- 

- 

0.06 (0.0024) 

0.50 (0.0197) 

Camshaft journal to 
bushing clearance 
[Oil clearance1 

Camshaft journal diameter 

Front 

2nd 

3rd 

4th' 

Rear 

Camshaft bend (Total 
indicator reading) 

Camshaft end play 

Standard 

0'020 - O.lo9 
(0.0008 - 0.0043) 

50.721 - 50.740 
(1.9969 - 1.9976) 

50.521 - 50.540 
(1.9890 - 1.9898) 

50.321 - 50.340 
(1.9811 - 1.9819) 

50.121 - 50.140 
(1.9733 - 1.9740) 

49.921 - 49.940 
(1.9654 - 1.9661 ) 

Less than- 
0.02 (0.0008) 

0'08 - 0.28 
(0.0031 - 0.01 10) 

L&n% 

41.20 (1.6220) 

41.30 (1.6260) 

- 
w@ht "A" 

i ~ k *  

Exhrns 

sundnd 

(1 41.71 5421 -41.75 - 1.64373 

. 41.88 -4192 
(1.6488 - 1.6504) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 1 - q  
Inspection and Adjustment (Cont'd) 

CYLINDER BLOCK AND CYLINDER LINER 
Unit: mm (in) Unit: mm (in) 

* *  Before installing in cylinder block 

Surface flatness 
(Without cylinder liner) 

Standard 

Limit 

Cylinder bore 
lnner diameter 

Standard 

Cylinder bore 
(With cylinder liner) 

lnner diameter 
Standard 

Grade No. 1 

Grade No. 2 

Grade No. 3 

Wear limit 

Out-of-round (X-Y) 

Taper (A-0) 

Projection "S" 

Division of each 
cylinder "S' 

Interference fit cylinder 
liner to block 

PISTON, PISTON RING AND PISTON PIN 

Less than 0.05 (0.0020) 

0.2 (0.008) 

99.000 - 99.020 
(3.8976 - 3.8984) 

96.000 - 96.010 
(3.7795 - 3.77991 

96.010 - 96.020 
(3.7799 - 3.7803) 

96.020 - 96.030 
(3.7803 - 3.7807) 

0.20 (0.0079) 

Less than 0.020 (0.0008) 

Less than 0.20 (0.0079) 

0.02 - 0.09 (0.0008 - 0.0035) 

Less than 0.05 (0.0020) 

-0.01 to 0.03 
(-0.0004 to 0.001 2) 

Available piston 
Unit: mm (in) 

SEM778A 

Piston skirt diameter "A" 
Standard 1 

Grade No. 1 

Grade No. 2 g6 .m - WgBa 

Gndr No. 3' 
I 

''a" d i m i o n  I 70 I2381 

Piston pin hob dbmetw 
(1 .I020 - 1 .lo241 

Grade No. 3 pinon i s  not provided as a service part 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) IY%FI 
Inspection and Adjustment (Cont'd) 

Piston ring 
Unit: mm (in) 

CRANKSHAFT 
Unit: rnm (in) 

- -- - -- _-I- 
- .  

Piston pin 

- 
Side clearance 

Top 

2 nd 

Oil 

Ring gap 

Top 

2nd 

Oil (rail ring) 

j o u m l  dirmaar "A" 

Pln diameter 9'' 56.91 9 - 56.926 

Unit: mm (in) Outof-round X-Y 
Taper A-8 

Standard 

0'06 - 
(O.OU24 - 0.0039) 

0'04 - 0'08 
lO.0016 - 0.0031 

0'02 - 0'06 
(0.0008 - 0.00241 

0.30 - 0.45 
(0.01 18 - 0.0177) 

0.20 - 0.35 
(0.0079 - 0.01 38) 

0.30 - 0.50 
(0.01 18 - 0.0197) 

Limit 

0.50 10.0197) 

0.30 (0.01 18) 

0.1 5 (0.0059) 

1.5 (0.059) 

CONNECTING ROD 
Unit: mm (in) 

Piston pin outer diameter 

Piaon pin to pirton 
cleannca 

Piston pin to cormacting 
rod clearana 

Standard 

Llrnit 

27.993 - 28.000 
(1 .lo21 - 1.1024) 

-0.008 to 0.007 
(-0.0003 to 0.0003) 

0.025 - 0.046 
(0.0010 0.0018) . 

0.18 i0.OQBg) 

Piston pin born dia I 

Bend, tonion 
[per 100 (3.941 1 

Lim k 

- -  - - - -  -= 

0.05 10.0020) 

Side chsranca 
Stanlrd 

Limit 

Tam of journal and pin "A-8" 
Sslnderd 

Lhnit 

Out~tsound of jouml md 
pin "X-Y" 

SIDndard 

Lirn k 

Crankshaft bend 
SundMd 

Limit 

Crankshaft end plw 
SnnQld 

Limit 

0.10 - 022 (0.0039 - 0.0087) 

0.22 (0.-7) 

0.01 IOROOI) 

0.02 (0.00081 

0.01 (0.00041 

0.02 10.00081 

0 - 0.03 (0 - 0.001 21 

0.10 tO.Og39) 

0.055 - 0.14 (0.0022 - 0.0055) 

0.40 (0.0157) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) ,\ [=I 
Inspection and Adjustment (Cont'd) 

AVAILABLE MAIN BEARING AVAILABLE THRUST WASHER 
Bearing clearance Thrust washer undershe 

Unit: rnrn (in) Unit: mrn (in) 

Main bearing undenize 

M.in bearing Ft6amnm 
Standard 

Lim it 

Connecting md hr ing 
Clrnfana 

Standard 

Limit 

0.035 - 0.087 (0.001 4 - 0.0034) 

0.15 (0.M169) 

0.035 - 0.081 (0.0014 - 0.00321 

0.1 6 (0.0069) 

Unit: mm (in) 
MISCELLANEOUS COMPONENTS 

Unit: rnrn (in) 
- - -  

standard 
& ~ ~ ~ W d l n ~ w k  A 

B 

C 

Ovmizn 
OM ( 0 m m  

0.m coaim, 

Thrust w&r thick- 

2.275 - 2.325 (0.0896- 0.0915) 

2- - 2 S o  (0- - 0-1 
2.325 - 2.375 (0.0915 - 0.0935) 

2.475 - 2.525 (0.0974 - 0.09941 

2.675 - 2.725 (0.1053 - 0.1073) 

AVAILABLE CONNECTING ROD BEARING 

Standard 

U n d r r r i  
0.25 (0.00981 

0.50 (0.01971 

0.75 (0.0295) 

1-00 (0.03941 

Connecting rod bearing undersize 
Unit: mm (in) 

I Crank ptn journal diameter 

Crank jwrnd dianotm 

70.907 - 70.920 (2.791 6 - 2.7921 ) 

70.657 - 70.670 (2.7818 - 2.7823) 

70.407 - 70.420 (2.7719 - 2.7724) 

70.157 - 70.170 (2.7621 - 2.7626) 

69907 - 69920 (2.7522 - 2.7528) 

Standard 

Undersize 
0 2 5  (0.0098) 

050 (0.01971 

0.75 (0.0295) 

G6er tmin 
BuklsShOfeIChp~ 

Limit 

Flywt~eel 
Rumut (TOPI 
Indbutor d i n g )  

From p l m  
Wmtpago llmit 

56.919 - 56.926 (2.2409 - 22412) 

56.669 - 56.676 (2231 1 - 2.2313) 

56.419 - 56.676 (2.2212 - 2.2313) 

56.169 - 56.176 (2.21 14 - 2.2116) 

0 0 6  -0.12 (0.0024-0.0047) 

0.20 (0.0079) 

Less than 0.15 (0.0059) 

02 co.oae, 
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PREPARATION 

SPECIAL SERVICE TOOLS 

Tool number 
Tool name Description 

ST25052000 Adapting oil pressure gauge 
Hose to cylinder block 



ENGINE LUBRICATION SYSTEM lzEl 
Lubricating Circuit 

NoO O $ l p . l h  nsylnd.rbk4 

-.-- evwsD.-F * oil- - Rnurn to oll p." 

Oil Pressure Check 
WARNING: 

Be careful not to burn yourself, as the engine and oil may 
be hot. 
Oil pressure check should be done in "Neutral" gear 
position. 

1. Check oil level. 
2. Remove oil pressure switch. 

3. Install pressure gauge. 
4. Start engine and warm it up to normal operating tempera- 

ture. 
5. Check oil pressure with engine running under no-load. 

Engine speed Approximate discharge pressure 
rpm kPa (bar, kg/cm2, psi) 

Idle speed More than 49 (0.49.0.5.71 



ENGINE LUBRICATION SYSTEM lE!El 
Oil Pressure Check (Cont'd) 
If difference is extreme, check oil passage and oil pump. 
6. Install oil pressure switch with sealant. 

Oil pressure switch: 

(ol : 10 - 16 N-m 
(1.0 - 1.6 kg-m, 7 - 12 ft-lb) 

Oil Pump 
REMOVAL AND INSTALLATION 
1. Remove front cover. 
2. Remove fuel pump. 
3. Remove oil pump chain and sprocket. 

4. Remove oil pump assembly. 
5. Installation is in reverse order of removal. 

a Before installing oil pump, remove liquid gasket from mating 
surface of oil pump using a scraper. 

Be sure liquid gasket in grooves is also removed. 
a Remove liquid gasket from mating surface of cylinder block. 
a Clean all traces of liquid gasket-using white gasoline. 

a Apply a continuous bead of liquid gasket to mating surface 
of oil pump as shown. 

a Use Genuine Liquid Gasket or equivalent. 
a. Be sure diameter of liquid gasket is within 2.0 to 3.0 mm 

(0.079 to 0.118 in) dia. range. 
b. Attach pump housing to cylinder block within five minutes 

of applying liquid gasket 
c. After installing pump housing, wait at least 30 minutes 

before starting engine. 
a Be sure that O-rings are properly fitted. 



ENGINE LUBRICATION SYSTEM - .  Ire421 
Oil Pump (Cont'd) 
DISASSEMBLY AND ASSEMBLY 

: N.m (kg-rn, ft-lb) (qJ 7 - 8 (0.7 - 08.5.1 - 5.8) 
SLC070A 

Diameter of liquid pdtet: 
2.0 - 3.0 mm (0.079 - 0.118 in) 

SLC078A 

When installing oil pump, apply engine oil to inner and 
outer rotor. 
Be sure that O-rings are properly fitted. 

When installing oil pump rear cover, apply liquid gasket as 
shown. 
Use Genuine Liquid Gasket or equivalent. 
Follow procedures described under "Oil Pump" on page 
LC-4 when applying liquid gasket 



ENGINE LUBRICATION SYSTEM E!?El 

Inspection 
OIL PUMP INSPECTION .. . 

Using a feeler gauge, check the following clearances. 

Unit: mm (in) 

Rotor tip clearance @ Less than 0.12 (0.0047) 

Outer rotor to body clearance @ 0.14 - 0.22 (0.0055 - 0.0087) 

Side clearance @ 0.050 - 0.109 (0.0020 - 0.0043) 

It it exceeds the limit, replace rotor or entire oil pump 
assembly. 

OIL PUMP REGULATOR VALVE INSPECTION 
1. Visually inspect components for wear and damage. 
2. Check oil pressure regulator valve sliding surface and valve 

spring. 
3. Coat regulator valve with engine oil and check that it falls 

smoothly into the valve hole by its own weight. 
If damaged, replace regulator valve set or oil pump assembly. 

OIL FILTER RELIEF VALVE INSPECTION 
Inspect oil filter relief valve for movement, cracks and breaks by 
pushing the ball. If replacement is necessary, remove valve by 
prying it out with suitable tool. 
Install a new valve in place by tapp,ing it. 



ENGINE LUBRICATION SYSTEM I TB42 1 
Inspection (Cont'd) 
OIL COOLER RELIEF VALVE INSPECTION 
Inspect oil cooler relief valve for movement, cracks and breaks 
by pushing the ball. 
If damaged, replace oil cooler relief valve set. 

Oil Jet 
INSPECTION (For oil pump chain) 
Make sure that the holes are not clogged. Clean them with a 
wire if necessary. 
Drive oil jet into place after positioning alignment mark on 
cylinder block with that on oil pump. 



. ENGINE LUBRICATION SYSTEM F?z.l 

Oil Cooler 
I 

21 N.m 
- 2.1 kg-m, 
15 ft-lb) 

'I 
I, 

1. Drain coolant from radiator. 
2. Remove oil cooler cover. 
Do not remove yellow nut. 
3. Remove oil cooler element. 

INSPECTION 
1. Check oil cooler element and housing for cracks. 
2. Check oil cooler for clogging by blowing through coolant 

inlet. 
Replace it if necessary. 

INSTALLATION 
When installing oil cooler, apply liquid gasket as shown. 
Use Genuine Liquid Gasket or equivalent. 

Follow procedures described under "Oil Pump" on page LC-4 
when applying liquid gasket. 



ENGINE COOLING SYSTEM lE!!l 
Cooling Circuit - Thennostat: open 

Thermostat: closed 

t SLCaeOA 

Water Pump 
REMOVAL 
1. Drain coolant from radiator. 
2. Remove fan belts, cooling fan and pulley. 
3. Remove water pump. 

INSPECTION 
1. Check for excessive end play and rough operation. 
2. Check for badly rusted or corroded body assembly and vane. 
If damaged, replace the parts or entire water pump assembly. 



ENGINE COOLING SYSTEM EEl  
Water Pump (Cont'd) 
DISASSEMBLY 

SLCl 1 PA 

1. Remove wire lock. 

2. Remove hub. 

3. Remove water pump bearing and vane. 
a. Heat water pump to 80 to 100°C (176 to 212OF). 

1 
1 



Water Pump (Cont'd) 
b. Push out water pump bearing and vane by using a press 

and suitable tool. 
4. Remove mechanical seal and seat. 

ASSEMBLY 
~ l w a y s  assemble the water pump with a new mechanical 
seal and water pump bearing. 

If body, hub and vane are to be reused, measure "interference 
fit" of each part to water pump bearing. Ensure that fit is 
within specified range as indicated below. If it is outside 
specified range, replace part with a new one. 

Interference fit: mm (in) 
Body to bearing 

0.027 - 0.055 (0.0011 - 0.0022) 
Hub to bearing 

0.032 - 0.061 (0.0013 - 0.0024) 
Vane to bearing 

0.032 - 0.061 (0.0013 - 0.0024) 

1. Install water pump bearing. 
a. Heat water pump body to 80 to 100°C (176 to 212OF). 

b. Using a suitable tool and press, press in outer race of 
bearing. 



ENGINE COOLING SYSTEM 
. - . - . - - lTeul 

Water Pump (Cont'd) 
c. lnstall wire lock. 

2. Install mechanical seal. 
a. Using a suitable tool and press, press in a new mechanical 

seal. 

b. Place new seat into vane. 
Seal face runout (Total indicator reading): 

Limit 0.15 mm (0.0059 in) 

3. Install hub and vane. 
Using a suitable tool and press, press in hub and vane. 

Ensure that hub and vane are properly pressed to dimensions 
shown in figure. 

INSPECTION 
1. Ensure that hub rotates smoothly by hand. 
2. Measure face runout of hub. 

Limit: 0.05 mm (0.0020 in) 



ENGINE COOLING SYSTEM E%.l 
- 

Diametw of liquid p k r t  
2.0 - 3.0 mm (0.079 - 0.1 18 in) 

S L C W  
A 

Diameter of liquid @a: \ 2.0 - 3.0 mm 10.079 - 0.118 in) I 

Water Pump (Cont'd) 
l NSTALLATI 0 N 

When installing water pump, apply liquid gasket as shown. 
Use Genuine Liquid Gasket or equivalent. 

Follow procedures described under "Oil Pump" on page LC4  
when applying liquid gasket. 

After properly installing water pump, ensure that hub rotates 
smoothly by hand. 

Thermostat 

INSPECTION 
1. Check valve seating condition at ordinary temperatures. It 

should seat tightly. 
2. Check valve opening temperature and maximum valve lift. 

3. Then check if valve closes at 5OC (g°F) below valve opening 
temperature. 

Valve opening 
temperature OC (OF) 

Maximum valve lih 
mmrc (inPF) 

INSTALLATION 
Liquid gasket type 

When installing water outlet, apply liquid gasket as shown. 
Use Genuine Liquid Gasket or equivalent. 

Follow procedures described under "Oil Pump" on page LC4  
when applying liquid gasket. 

Tropical type and 
Gulf standard 

model 

76.5 (1 70) 

10/90 (0.39/194) 

Standard type and 
Australia model 

82 (180) 

10195 (0.391203) 

Frigid type 

88 (190) 

101100 (0.391212) 



ENGINE COOLING SYSTEM l?!El 
Thermostat (Cont'd) 
Conventional gasket type 
1. Before installing water outlet, remove all traces of liquid 

gasket from mating surface using a scraper. 
Also remove traces of liquid gasket from mating surface of 
thermostat housing. 
Perform the above operation only when liquid gasket is used 
between water outlet and thermostat housing. 

2. Install gasket, thermostat and water outlet. 

Diameter of liquid @.t: 
2.0 - 3.0 mm (0.079 - 0.118 in) 

Water Inlet 
INSPECTION 
Visual inspection for water leaks. If there is leakage, replace 
liquid gasket. 

INSTALLATION 
When installing water inlet apply liquid gasket as shown. 
Use Genuine Liquid Gasket or equivalent. 

Follow procedures described under "Oil Pump" on page LC-4 
when applying liquid gasket. 



. - - - . - . - . - ENGINE COOLING SYSTEM m%l 
Radiator 

Reservoir tank 

Radiator upper hose 

Radiator ~ b b e r  

INSPECTION 
Check fan coupling for rough operation, oil leakage or bent 



ENGINE COOLING SYSTEM piq  
Thermo Switch (For A/C cut system) 
INSPECTION 
Check thermo switch for proper operation. 

For Australia A/T models and Gulf standard models 

Operating temperature OC (OF) 

Increasing to 107 (225) 

Decreasing to 103 (217) 

Operation 

OFF +ON 

ON + OFF 



ENGINE LUBRICATION SYSTEM biil 
Lubrication Circuit *..- - = . 

I 

N W  @ 011 ~ ~ ~ I l e r y  ~n cylbrdn block 

---- BY- m u ~  
C;3 011 ppuee - Rrmrn ro or1 pan 

Oil Pressure Check (On-vehicle service) 
WARNING: 

Be careful not to bum yourself, as the engine and oil may 
be hot. 
Oil pressure check should be done in "Neutral" gear 
position. 

Check oil level. 
Remove oil pressure switch. 



. . - - - - - . - - - - . . - 
ENGINE LUBRICATION SYSTEM P!?zl 

- 

Oil Pressure Check (On-vehicle service) (Cont'd) 
3. lnstall pressure gauge. 
4. Start engine and warm it up to normal operating tempera- 

ture. 
5. Check oil pressure with engine running under no-load. 

Engine rpm 
Approximate discharge pressure 

kPa (bar, kg/cm2, psi) 

Idle speed More than 78 (0.78.0.8. 11 ) 

If difference is extreme, check oil passage and oil pump for 
oil leaks. 
6. Install oil pressure switch. 
Use proper liquid sealant. 

Oil pressure switch: 
(ql : 10 - 13 N-m (1.0 - 1.3 kg-m, 7 - 9 ft-lb) 

Oil Pump 

SLCOZOA . 
OIL PUMP INSPECTION 
1. Inspect pump body, gears and drive shaft for wear and 

damage. 
2. Using a feeler gauge and fuse wire, check the following 

clearances. 
Gear side clearance: 

Less than 0.13 mm (0.0051 in) 



ENGINE LUBRICATION SYSTEM 

Oil Pump (Cont'd) 
Gear backlash: 

Less than 0.30 mm (0.0118 in) 

3. Measure inside diameter "A" of bushing. 
A: 13.012 - 13.098 mm (0.5123 - 0.5157 in) 

4. Measure outside diameter "B" of drive gear shaft. 
B: 12.974 - 12.992 mm (0.5108 - 0.5115 in) 

5. Calculate oil pump bushing clearance. 
Oil pump bushing clearance: A - 6 

Less than 0.15 mm (0.0059 in) 

If it exceeds the limit, replace oil pump bushing or entire oil 
pump assembly. 



ENGINE LUBRICATION SYSTEM L q  
Oil Pump (Cont'd) 

W h m  installing oil pump. the bolt 
should be tightend in two or thrw 
sbges amding  to numerical ordr. 
After inslalbtion, -in that oil 
pump turns smoothly by hand. 

[CI : N.rn ( k g m ,  ft-lb) 

- - - - -. SLC965 

O i l  
[nl 29 - 49 (3.0 - 5.0~22 - 36) 

(1.6 - 2 1 . 1 2 -  1 5 )  

: N-rn ( k g m ,  ft-lb) SLC107A 

E m p  Relief Valve 
OIL PUMP RELIEF VALVE INSPECTION 
1. Visually inspect components for wear and damage. 
2. Coat relief valve with engine oil and check that it falls 

smoothly into the valve hole by its own weight. 
If damaged, replace oil pump relief valve set. 



ENGINE LUBRICATION SYSTEM 
- . - - . - - 

Im421 

Oil Cooler 

I I 

r Oil C O ~  oler element 

Oil cooler relief valve 

Regulator valve / L&' 

OIL FILTER RELIEF VALVE INSPECTION 
Inspect oil filter relief valve for movement, cracks and breaks by 
pushing the ball. 
If damaged, replace oil filter bracket assembly. 

OIL COOLER RELIEF VALVE INSPECTION 
Inspect oil cooler relief valve for movement, cracks and breaks 
by pushing the ball. 
If damaged, replace oil cooler relief valve set. 



-. - . - - - - 
ENGINE LUBRICATION SYSTEM mzl 

Oil Cooler (Cont'd) 
REGULATOR VALVE INSPECTION 
1. Visually inspect components for wear and damage. 
2. Coat regulator valve with engine oil and check that it falls 

smoothly into the valve hole by its own weight. 
If damaged, replace regulator valve set. 

Oil Jet 
INSPECTION (For gear train) 
Make sure that the holes are not clogged. Clean them with a 
wire if necessary. 

Oil jet has to be installed with oil hole facing crank gear and 
idler gear. 

INSPECTION (For piston) 
1. Blow through outlet of oil jet and make sure that air comes 

out of inlet. 
2. Push cut-off valve of oil jet bolt with a clean plastic or brass 

rod and make sure that cut-off valve moves smoothly with 
proper repulsion. 

When installing oil jet, align oil jet's boss with hole on 
cylinder block. 

m: Oil jet bolt 
29 - 39 Nom (3.0 - 4.0 kg-m, 22 - 29 ft-lb) 



ENGINE COOLING SYSTEM k J  

Cooling Circuit 
I I 

Water Pump 
REMOVAL AND INSTALLATION 
Drain coolant from drain plugs on cylinder block and radiator. 

m: Cylinder block drain plug 
(Use proper sealant) . 

20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-lb) 



ENGINE COOLING SYSTEM El 
Water Pump (Cont'd) 

M8 
0 1 6 - 2 1  (1.6-2.1.12-19 

MlO . - 

(Cr130-41 (3.1 -42.22-30 

Cooling fal 

(Cr1 : N.m (kgm, ft-lb) 

(0.7 - 0.9.5.1 - 6-51 SLCl  l O A  

CAUTION: 
When removing water pump assembly, be careful not to 
get coolant on drive belt. 
Water pump cannot be disassembled and should be 
replaced as a unit. 
After installing water pump, connect hose and clamp 
securely, then check for leaks using radiator cap tester. 

INSPECTION 
1. Check for badly rusted or corroded body assembly and vane. 
2. Check for rough operation due to excessive end play. 

3. Check fan coupling for rough operation, oil leakage or bent 
bimetal. 



ENGINE COOLING SYSTEM F!?EJ 

Thermostat 
8 

(1.6-2.1.12- 15) 

(0.9 - 1.1.65 - 8.0) 

(2.0 - 3.0.14 - 22) 

temwmn m # u  
-26 ( 1 5 - 2 5 , l l -  181 

(1.6-2.1.12 - 15) 16-2649S-2.6,ll-lU) 

Thermostat housing 

16 - 21 (1.6 - 2.1.12 - 15) (0) : N-m ( k g m ,  ft4b) 
S L C l l l A  

a After installation, run engine for a few minutes, and check 
for leaks. 

a Be careful not to spill coolant over engine compartment. 
Place a rag to absorb coolant. 

INSPECTION 
1. Check for valve seating condition at ordinary temperatures. 

It should seat tightly. 
2. Check valve opening temperature and maximum valve lift. 

Tropical type Standard type 

Valve opening temperature 
"C (OF) 

76.5 (1 70) 82 (180) 

M u .  valve lift m m f  c ( i n f ~ )  8/90 (0.311194) 8/95 (0-313mm) 

3. Then check if valve closes at S°C (gOf) below valve opening 
temperature. 



. -. -- - ENGINE COOLING SYSTEM [ T W ~  1 

Radiator 
Rad~ator rubber 

pJ) : N.m (kg-m, ft-lb) 

SLC137A 

Thermo Switch (For A/C cut system) 
INSPECTION 
Check therrno switch for proper operation. 

For Hardtop and Wagon models except for Australia 



SERVICE DATA AND SPEClf ICATIONS (S.D.S.) 

OIL PRESSURE CHECK 

Engine Lubrication System 

OIL PUMP 

Engine rpm Approximate discharge pressure Unit: mm (in) 
kPa (bar, kglcm' , psi) 

Rotor tip clearance Less than 0.12 (0.0047) - 
Idle speed More than 49 (0.49.0.5.7) Outer rotor to body 

392 - 451 (3.92 - 4.51, clearance @ 0.14 - 0.22 (0.0055 - 0.0087) 
2,800 

4.0 - 4.6.57 - 65) Side clearance @ 0.050 - 0.1 09 10.0020 - 0.0043) 

Engine Cooling System 

THERMOSTAT 

Model except ~ustralia and Gulf standard 

Australia model 

Tropical type 

76.5 (1 70) 

10190 
(0.3911 94) 

Gulf standard model 

Frigid type 

88 1190) 

101100 
(0.39121 2) 

Valve opening 
temperature 

Oc (OF) 

Max. valve lift 
mmPC (inP F) 

THERMO SWITCH 

Standard 

82 (180) 

10195 
(0.391203) 

Tropical type 

- 

- 

Valve opening 
temperature 

"C (OF) 

Max. valve lift 
mmPC (inPF) 

Operating temperature " C  (OF) 

Standard 

82 (180) 

10195 
(0.3912031 

OFF-ON 

ON - OFF 

Frigid t ype  

- 

- 

107 (2251 

103 (2171 

Tropical type 

- 

- 

Frigid type 

- 

- 

Valve opening 
temperature 

*C (OF) 

Max. valve lift 
mmPC (inPF) 

Sendard 

76.5 (170) 

10190 
(0.391194) 



Engine Lubrication System 

OIL PRESSURE CHECK OIL PUMP INSPECTION 
Unit: mm (in) 

Engine rpm 
Approximate discharge pressure 

kPa (bar, kg/cma, psi) Gear side clearance L e o  than 0.1 3 10.0051 1 

Idle speed More than 78 (0.78.0.8.1 1) Gear backlash Less than 0.30 (0.01 18) 

THERMOSTAT 

Oil pump bushing clearance 

Oil pump bushing inside 
diameter 

Drive g8ar shaft outside 
diameter 

Tropical type Standard type 

Valw opening temperature 76.5 82 
"C (OF) (1701 (180) 

Max. valve lift 8/90 8/95 
mmPC (inPF) (0.31 11941 (0.3112031 

Less than 0.1 5 (0.0059) 

13.012 - 13.098 (0.51 23 - 0.51 57) 

Engine Cooling System 

THERMO SWITCH 

Operating temperature ."c (OF) 
-- 

OFF + ON 

ON -, OFF 

107 (225) 

103 (217) 
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PREPARATION E!!l 
SPECIAL SERVICE TOOL 

Tool number 
Tool name 

161 2562SOO 
Level gauge 

Description 

Checking fuel level 



PREPARATION 1'11)421 

SPECIAL SERVICE TOOLS 
In-line type injection pump 

Universal vise 
@ KV11244872 

Bracket . . 

@ KV11244782 
Bracket 

PE type: @ +  @ 
PES type: @ +@+ @ 

OK57916432 
Timer wrench 

Extractor 

Tappet clamp 

Delivery valve extractor 



PREPARATION 

Timer exrractor 

Base assembly 

Special wrench 

Plunger insert 

Nozzle holder 



PREPARATION lz!El 

KV 1 1257800 
Nozzle 

Securing stand 

Timer coupling 

. . 

Measuring device 

plunger pre-stroke 



PREPARATION pi 

SPECIAL SERVICE TOOLS 
VE-type injection pump 

~djusting device on vehicle 

Disassembling and assembling tools 
- 

Tool number 
Tool name 

KV 1 1 229352 
Measuring device 
(Set length of 
plunger spring) 

@ KV11229350 
Holder 

@ KV11229360 
Nut 

@ KV 1 1229370 
Pin 

@ KVI 1254410 
Dial gauge 

Description 

- - . - . - - - - - - - - - - - - - - - - - - 

@ KV11244852 
Universal vise 

@ KV11244872 
Bracket 

@ KV11244792 
Bracket 

KV11229072 
Insert device 

KV11214110 
Socket wrench for 
delivew valve 

KV11214270 
Socket wrench for 
governor pivot bolt 

a23 



PREPARATION I ~D42 1 

regulating valve 

Socket wrench for 
distributor head plug 

KV11229542 
Feed pump holder 

KV 1 1229852 
"MS" measuring 
&vice set 

compensator) 

"K" & "KF" 
measuring device 

Adjusting device on pump tester 

KV 1 1 281 036 
Fixing stand 



PREPARATION lE!!zJ 

Measuring device 
(Timer advance angle) 

[840 m m  (33.07 in)] 

KV11229462 
Extractor 
(Disassembling of 
regulating valve) 

(Assembling of 
regulating valve) 

(Bosch type 
DN12SD12T) 



PREPARATION JTMZ] 

SPECIAL SERVICE TOOLS 
Injection nozzle 

- - 

Tool number 
Tool name 

KV 1 1 289004 
Nozzle cleaning kit 

@KV11290012 
Box 

@ ~ ~ 1 1 2 9 0 1 1 0  
Brush 

@K~11290122 
Nozzle oil sump 
scraper 

@ KV11290140 
Nozzle needle tip 
cleaner 

@KV11290150 
Nozzle seat scraper 

@K~11290210 
Nozzle holder 

@ KV 1 1 290220 
Nozzle hole 
cleaning needle 

KV11292210 
Nozzle centering 
device 

KV11290632 
Nozzle oil amp 
-per 

KV11290820 
Nozzle m maper 

Description 

& 
- --- 

\ 



GENERAL DESCRIPTION - -- - - - - -- - -- -- 
I Ti421 

System Application 

X: Available -: Not available opt: Optional 
* I :  With solenoid valve 
'2: With air conditioner model 

Destination Model except 
Australia and 
Gulf standard 

models 

Crankcase emission 
control system 

Boost controlled 
deceleration device 
(B.C.D.D.) 

Exhaust gas recirculation 
control system 
(E.G.R. control system) 

Evaporative emission 
control system 

Automatic temperature 
control air cleaner system 

Automatic choke 

Fast idle actuator 
(F.I. actuator) 

Fast idle pot 
(F.I. pot) 

Altitude compensation 
system 

Australia model 

M/T 

X 

X 

- 

- 

opt 

- 

X "2 

- 

opt 

M/T 

X 

X* 1 

- 

X 

X 

X 

X"2 

- 

- 

Major unit 

P.C.V. valve 

B.C.D.D. unit 
B.C.D.D. control 
solenoid valve 
Speed detecting switch 
(MITI 

E.G.R. valve 
T.V.V. (2 port-type) 

Carbon canister 

Temperature sensor 
vacuum motor 

F.I. actuator 

F.I. pot 

Altitude compensator 

T 

AIT 

X 

X 

- 

X 

X 

X 

- 

X'2 

- 

Gulf standard model 

M/T 

X 

X*1 

- 

X 

opt 

- 

X *2 

- 

Opt 

A/T 

X 

X 

X 

, Opt 

- 

- 

X'2 

Opt 



ENGINE AND EMISSION CONTROL OVERALL SYSTEM l!?El 

Component Parts Location 

F.I. pot or F.I. actuator 



ENGINE AND EMISSION CONTROL OVERALL SYSTEM E!zl 
System Diagram 

Model except Australia and Gulf standard models 





- _ ENGINE AND EMISSION CONTROL OVERALL SYSTEM D!!Zl 
System Diagram (Cont'd) 

Australia A/T model 



ENGINE AND EMISSION CONTROL OVERALL SYSTEM Ipq 
Gulf standard A/T model 

System Diagram (Cont'd) 

1-- - ,-+-- ---------- 





ENGINE AND EMISSION CONTROL PARTS DESCRIPTION 1 1  

idle switch 

SEF64SG 

Throttle Sensor & Throttle Valve Switch (Only 
for control of automatic transmission) 
The throttle sensor is attached on the carburetor and actuates 
in response to the accelerator pedal movement. This sensor is a 
kind of potentiometer which transforms the throttle valve posi- 
tion into output voltage, and emits the voltage signal to the A/T 
control unit. In addition the sensor detects the opening and 
closing speed of the throttle valve, and sends the voltage 
change rate to the A/T control unit. The throttle valve switch 
actuates in response to accelerator pedal movement. 
This switch has idle contact and full throttle contact. The idle 
contact is used for automatic transmission control. It closes 
when the throttle valve is positioned at idle and opens when it 
is at any other position. 

Air Temperature Sensor 
The air temperature sensor is a bimetal valve type. It is located 
inside the air cleaner to detect the temperature of intake air. 
The bimetal valve closes to prevent fuel from icing during 
engine warm-up. When the valve closes, the vent valve causes 
the hot air duct side to activate. Manifold vacuum is then 
transmitted to the vacuum motor in order to deliver hot air from 
the hot air duct. As the engine progressively warms up, the 
valve opens in response to cool air being drawn in from the 
engine compartment. Manifold vacuum applied to the vacuum 
motor then begins to discharge into the atmosphere. As a 
result, the air vent valve closes to shut off the air passage 
heated by the hot air delivered from the hot air duct. 

E.G.R. Control Valve 
The E.G.R. control valve controls the quantity of exhaust gas to 
be led to the intake manifold through vertical movement of the 
taper valve connected to the diaphragm, to which vacuum is 
applied in response to the opening of the throttle valve. 



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION IT&P2I 

i 

Orifice 

To Intaka 
manifow 

E F W  

Thermal Vacuum Valve (T.V.V.) 
Thermal vacuum valve detects engine coolant temperature by 
means of a built-in bimetal, and opens or closes the vacuum 
passage which controls E.G.R. system. 

Water ternmature Therrrur! vacuum E.G.R. system 

Below 40 (104) Not activated 

Above 40 (1 041 Activated 

ldle Compensator 
The idle compensator is basically a thermostatic valve which 
introduces air directly from the air cleaner to the intake manifold 
to compensate for abnormal enrichment of mixture in high idle 
temperatures and to stabilize the engine. The idle compensator 
is installed on the air cleaner. 

B.C.D.D. (Boost Controlled Deceleration Device) 
Control Valve 

Bypass air 

Vacuum chamber I I 

Vacuum chamber I 

Flon 

control solenoid 

SEFB72Ci 



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION lT8421 
B.C.D.D. (Boost Controlled Deceleration Device) 
Contrd Valve (Cont'd) 
The B.C.D.D. control valve opens and closes the air by-pass 
passage of the carburetor. When the throttle valve closes 
abruptly during deceleration, intake manifold vacuum increases 
abnormally. This causes engine oil to leak past the piston into 
the combustion chamber and unburned gases inside the intake 
manifold to be discharged into the atmosphere in the form of 
HC. To prevent an abnormal rise in intake manifold pressure 
and an abrupt decrease in engine speed during deceleration, 
the air by-pass passage opens to deliver a very small amount of 
fuel from the coasting jet when intake manifold vacuum pres- 
sure reaches the specified level. 
The B.C.D.D. control valve is installed on the intake manifold 
carburetor. 

B.C.D.D. Control Solenoid Valve 
The B.C.D.D. control solenoid valve stops B.C.D.D. operation 
when engine speed decreases to such an extent that the 
vehicle stops. This prevents abrupt movement of the vehicle. 

solenoid valve 

Fuel Cut Solenoid Valve 
The fuel cut solenoid va1ve.i~ attached to the carburetor with its 
needle valve facing the fuel passage of the primary slow system. 
When current flows through the fuel cut solenoid valve, the 
needle valve retracts, allowing the current to flow through the 
primary slow system. When current does not flow through this 
system, the fuel will be shut off. 

Fuel Pump 
The fuel pump is a mechanical type and is mounted on the 
cylinder block. The end of the pump lever rests on the oil pump. 
When the cam rotates, the lever moves in a reciprocating 
motion to deliver fuel from the fuel tank to the carburetor. 



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION F!!zl 
7 

Main purge 

purge orifice 0 : Air 

C m b n  canister : Fuel vapor 

SEFU3Qb 

Carbon Canister 
The carbon canister is filled with active charcoal to absorb 
evaporative gases produced in the fuel tank. These absorbed 
gases 'are then delivered to the intake manifold by manifold 
vacuum for combustion purposes. 



CARBURETOR IT&(21 

Component .Parts 
Model except Australia and Gulf standard models 

Choke ~~wnnuer -, L w 
-3-6 
(as. 0.6,- 
2.2 -4.3) 

pump lever 

Float 

Accelerating pump piston 

Secondary small venturi 
Primary main air bleed 

Primary small venturi 
Boost controlled 

Throttle lanr 



CARBURETOR I- 
Component Parts (Cont'd) 

Australia MK model 

(0) : N-rn (kg-rn, ft-lb) 

SEF457G 



CARBURETOR 

Component Parts (Cont'd) 
Australia A D  model 

& u t ~ a h o k a  
w b i m l t d -  

Acderatlng pump lever 

Accelerating pump plston 

Pr~mary main air bleed 

Pr~mary small venturl 

Thmttle adjusting screw 

10.5 - 0.9.3.6 - 6.5) 



CARBURETOR I TB42 1 
Component Parts (Cont'd) 

Gulf standard M/T model 

[C))3-6t0.3-08.22-43 
Choke chamber m 3 - 6  

(0.3 - 0.6, 
2.2 - 43) 

punp lever 

F t o n  

Accelerating pump piston 

,-Secondary main air bleed 

B.C.D.D. control solmoid 

\ 8005t controlled Semdm 
deceleration dmfii l  

With air conditioner 
mde4 only 

Throttle adjusting screw 

(0.5 - 09.3.6 - 661 



CARBURETOR L!%l 
Component Parts (Cont'd) 

Gulf standard A/T model 

Secondary main air bl- 

maln air bleed 

W~th alr condnioner 
model only 

: N.m (kg-rn. ft-lb) 



Main system Slow system 

Float chamber 

main jet 
dda dde 

Step system 

ary main 
d 

Accelerating pump system 

Injector -, , 

Bypass port 

Accelerating 
pump piston 

- 1 I \ Llnlet check valve 
-1 Loutlet  check valve 

Primary 
side 

Slow economizer bleed 

adjusting screw 

Power valve system 

n ~Pr imarv  main air bleed 



CARBURETOR lI!!!El 

Major Service Operation 
The perfectly adjusted carburetor delivers the proper fuel and 
air ratios at all speeds. 
The carburetor should be maintained in its original condition in 
order to continue to deliver the proper ratio. 
To maintain accurate carbureting through passages and dis- 
charge holes, extreme care must be taken in cleaning. 

REMOVAL 
Remove carburetor from engine, taking sufficient care to do the 
following: 
PRECAUTIONS: 
a. When disconnecting fuel lines, do not spill fuel from fuel 

pipe. 
b. When removing carburetor, do not drop any nut or bolt 

into intake manifold. 
c. Be careful not to bend or scratch any part. 

CLEANING AND INSPECTION 
Dirt, gum, water or carbon in or on exterior moving parts of 
carburetor can cause poor performance. Therefore, clean and 
inspect carburetor carefully. 
Before assembling and installing carburetor, blow the passages 
and castings with compressed air, then blow all parts dry. 
Do not pass drills or wires through calibrated jets or pas- 
sages as this may enlarge orifice and seriously affect carbu- 
retor calibration. 



CARBURETOR - Inspection and Adjustment lfs421 

Primary 
side 

SEF548G 

Fuel Level 
INSPECTION 

Disconnect ignition wire between 
distributor and coil. 

I 
~ - 

Disconnect fuel cut solenoid 
connector of carburetor. 1 

IB 1 
Check primary main nozzle to 
ensure that no fuel is discharging 

N.G. 
1 

I while cranking engine for * 
approximately 3 seconds. I Check needle valve for looseness 

or sticking. If necessary, repair 
or replace. 
Adjust fuel level. 

Check that acceleration pump 

I 
. . 

nozzle injects fuel when throttle 
valve is opened. 

I 
1 O.K. 

I 

I 

! END 



CARBURETOR - Inspection and Adjustment ml 
Fuel Level (Cont'd) 
ADJUSTMENT 
1. Remove carburetor from engine. 
2. Remove float chamber cover from float chamber. 
3. Turn carburetor upside down, and fix it horizontally. 
4. Raise float fully, then lower it slowly until float seat contacts 

needle valve, and in this position, check height "HI". 
Height "H,": 9.5 - 10.5 mm (0.374 - 0.413 in) 

If out of specification, adjust by bending float seat. Make sure 
needle valve slides smoothly on the float seat. 

SEFS37G 

SEF674G 

Top aide 

SE F453Q 

5. Lower float slowly until float stopper contacts carburetor, 
and in this position, check height "H2". 

Height "H2": 47.5 - 48.5 mm (1.870 - 1.909 in) 
If out of specification, adjust by bending float stopper. 

If necessary, use Tool to visually check fuel level as follows: 
1. Disconnect inlet fuel hose from carburetor, and plug open- 

ing. 
2. Start engine and wait for it to stop. 
3. Install Tool on carburetor, as shown. 
Be careful not to spill fuel. 
4. Connect inlet hose to carburetor. 
5. Start engine. Visually check fuel level. 



CARBURETOR - Inspection and Adjustment lE!El 
Automatic Choke 
MECHANICAL CHECK 
1. Before starting engine, fully open throttle valve and ensure 

that choke valve closes properly. 
2. Push choke valve with your finger to check for smooth 

movement. 

3. Make sure bimetal cover index mark is aligned with the 
center of choke housing index mark. 

4. Check wiring connection, and start engine. 
5. After warming up engine, ensure that choke valve is fully 

open. 
If not, check automatic choke circuit and heater. 

AUTOMATIC CHOKE HEATER 
1. Disconnect carburetor harness connector. 
2. Check for continuity between choke heater connector ter- 

minal @ or @ and choke housing. 
Continuity should exist. 

AUTOMATIC CHOKE RELAY 
Automatic choke relay is installed in the engine room. 
Check relay for proper operation. 



CARBURETOR - Inspection and Adjustment = - -- IT&(2l 

Fast ldle (Automatic Choke Model) 
1. Warm up engine. Set fast idle arm on 2nd step of fast idle 

cam. 
2. Check fast idle speed and if out of specification, adjust it by 

turning fast idle adjusting screw. 
Fast idle speed (at 2nd cam step): 

M/T: 1,600 - 2,000 rpm 
An:  1,800 - 2,200 rprn 

Make sure that the engine is completely adjusted (idle rpm, 
ignition timing, etc.) before checking or adjusting fast idle 
speed. 

3. If out of specification, remove carburetor and make fast idle 
adjustments as follows. 

1) Place fast idle arm on 2nd step of fast idle cam, in the same 
manner as in step 1 above. 

2) Adjust clearance "A" between primary throttle valve and 
inner carburetor wall by turning fast idle adjusting screw. 

Clearance "A": 
MA: 1.37 f 0.14 mm (0.0539 k 0.0055 in) 
A/T: 1.64 f 0.14 mm (0.0646 f 0.0055 in) 

If after adjustment and installation, the fast idle speed is out 
of specification, check clearance "A" values. 

Fast ldle (Manual Choke Model) 
Check clearance "A" between primary throttle valve and inner 
wall by pulling choke lever completely. 

Clearance "A": 
MA: 2.25 + 0.15 mm (0.0886 f 0.0059 in) 
A/T: 2.58 + 0.15 mm (0.1016 f 0.0059 in) 

If out of specification, adjust it by bending choke connecting 
rod. 



CARBURETOR - Inspection and Adjustment - - lI!?!a 
Fast Idle (Manual Choke Model) (Cont'd) 

h 

Connecting link bend to 

~- - SEF037 

Vacuum Break 
1. With engine cold, visually check that choke valve is fully 

closed. 
2. Apply vacuum to vacuum break diaphragm with a handy 

vacuum pump. 

3. Lightly push piston rod in the direction that closes choke 
valve and check clearance "R1". 

Clearance "RI": 
3.25 f 0.25 mm (0.1280 f 0.0098 in) 

If out of specification, adjust "R1" by bending tongue. 

4. Lightly push piston rod toward diaphragm and check clear- 
ance "R2". 

Clearance "R21': 
5.0 f 0.5 mm (0.197 f 0.020 in) 

If out of specification, recheck and adjust clearance "R1". 



- - - - CARBURETOR - Inspection and Adjustment 1 lB42 1 
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Australia M/T 
model 

Gulf standard M/T model 

Fud cut 

Model excrpt Australia M/T and 
Gulf standard M K  models 

SEF450G 

SEF482D 

Accelerating Pump 
Operate accelerating pump by opening throttle lever with engine 
stopped. Check that pump nozzle located at primary port 
injects fuel smoothly without delay. 
If it does not inject, check accelerating pump piston or linkage. 

Fuel Cut Solenoid Valve 
1. Connect solenoid valve connector to battery. 
2. Check "click" sound from solenoid valve when battery is 

connected and disconnected. 

3. If no sound is heard from fuel cut solenoid valve, replace 
with a new one. 

1) Disconnect harness from harness connector. 

2) Remove fuel cut solenoid valve from carburetor. 
3) Install new fuel cut solenoid valve. 
After replacement, start engine and check that fuel cut 
solenoid is in good condition. 



CARBURETOR - Inspection and Adjustment (TBUI 

F.I. (Fast Idle) Pot (A/T model only) 
DASH POT ' 

1. Warm up engine sufficiently. 
2. Check idle speed and mixture ratio. 

ldle speed: 
650 f 5 0  rpm (MW 
650 f 50 rprn (Am in "D" position) 

ldle "COW: 
1.5 f O.sO/O 

3. Turn throttle valve by hand, and read engine speed when 
dash pot just touches stopper lever. 

Dash pot touch speed: 
1,700 f 100 rprn 

4. If out of specifications, adjust it by turning adjusting screw. 
5. After adjusting, make sure that engine speed drops 

smoothly from 2,000 to 1,000 rprn in approximately three 
seconds. 

F.I. Actuator 
1. Warm up engine sufficiently. 
2. Check idle speed and mixture ratio. 

ldle speed: 
650 f 50 rprn (M/T) 
650 f 50 rpm (Am in "D" position) 

ldle "COW: 
1 .S f 0.5% 

3. Turn air conditioner switch "ON", and check idle speed. 
ldle speed (When A/C is "ON"): 

1,100 f 50 rprn (M/T) 
900 f 50 rprn (Am in "N" position) 

4. If out of specification, adjust idle speed by turning adjusting 
screw. 



CHECKING AND ADJUSTING IDLE SPEED, 
IGNITION TIMING AND MIXTURE RATIO 

CAUTION: 
Do not attempt to screw idle adjusting screw down com- 
pletely. Doing so could cause damage to tip, which in turn will 
tend to cause malfunctions. 

PREPARATION 
1. Set shift lever in "Neutral" position (in "N" or "P" position 

for the automatic transmission). Engage parking brake and 
lock both front and rear wheels with wheel chocks. 

2. Turn off air conditioner and light switch. 
3. Use "COW-meter after it is fully warmed up, and insert 

"COW-meter probe into tail pipe more than 0.4 m (1.3 ft). 
4. Measure "CO"% with air cleaner installed. 
5. During checking and adjusting, make sure that engine is at 

normal operating temperature. 



CHECKING AND ADJUSTING IDLE SPEED, 
IGNITION TIMING AND MIXTURE RAT10 p q  

( START 'I 

Confirm that engine is at normal 
operating temperature. 

I 
2 

Race engine (2,000 - 3,000 rpm) 2 or 3 
times under no-load, and then run engine ' 
at idle weed for one minute. 

Check idle speed. 

MR: 650*50 

SMA957A 

N.G. 

Adjust ~dle speed by tu 
adlusring screw. 

I tgn~tlon tlmlng: B.T.O.C. 

1 O 0 * l 0  ,I/ 

O.K. N.G. 

Adjust ignirlon trrnlng by turning 
distributor. 

Race engine (2,000 - 3,000 rpm) 2 or 3 
times under ndoad, and then run 
engine at idle speed. 

4 - Adjun idle speed bv turning throttle 
adjusting scrm. - 

Idle@: rpm 
MK: 650i50 
AIT: 65Ot50 

(in "D" position) 
7 

T 

Race engine (2,000 - 3,000 rpm) 2 or 3 
times under no-load, and then run engine 
at idle speed for one minute. 

1 

Conf ~ r m  Idle weed. 

Idle sped: rpm -1 MR: 650+50 N.G. 

AlT: 66m50 
(In " D   ori it ion) 

O.K. I 



CHECKING AND ADJUSTING IDLE SPEED, 
IGNITION TIMING AND MIXTURE RATIO 

- 

p 
I 

With "C0"-meter 

Check "CO"% at idle speed. 

ldle "CO": % 
154.5 

Adjust idle "CO"% by turning idle 
adjusting screw. 

END I 

v-- LL 

-. -- - -* 

Turn out idle adjusting screw appoxi- 
rnately two turns. starting from fully 
closed position. 

CAUTION: 
Do not attempt to  screw the idle 
adjusting screw down completely. 
Doing so could ause d a m e  to  
tip, which in turn will tend to 
causa malf unctions. 

- 4  1 
SEF441G 

Adjust engine speed by turning throttle . ..- - 7:-- 7. , - 
adjusting screw. 

Engine s p e d :  rpm 
M/T: 650t50 
m: 650250 (in "D" position) 

. . . 

SE FdO2G 

Turn idle adjusting screw clockwise 
one full turn. 

4 
Adjun ~dle spPed by turning rhroltle 
adjusting screw. 

Idle speed: rpm 
MR: 650250 
A n :  650250 ( in "D" position) SE FddZG 

END 3 



ALTITUDE COMPENSATION SYSTEM DESCRIPTION 

Altitude compensator 

Carburetor 

SEF326 

System Description 
The higher the altitude, the thinner the density of air. At a higher 
altitude, therefore, the carburetor produces too rich of an 
air-fuel mixture. 
The altitude compensator automatically corrects air-fuel mixture 
to an optimum ratio. It operates in the following sequence in 
high altitudes. 
1. The bellows in the altitude compensator extend. 
2. The lever attached to the bellows then pushes up the needle. 
3. When the needle is pushed up, the air passage becomes 

wider, allowing a larger amount of air to flow from the 
altitude compensator to the carburetor. 

4. With this additional air in the carburetor, the air-fuel mixture 
thins to a proper ratio. 

r - - - - -- - - - - 

P - -  
-- 7 Front 

\\ 

/I 
/ 

'-From air cleaner 
Carburetor - 

\TO carburetor 

'-Altitude COmpenStOr 

S E F 4 4 4 G  



ALTITUDE COMPENSATION SYSTEM INSPECTION 

System Inspection 
a. The altitude compensator is set to operate above an 

altitude of approximately 500 m (1,641 ft). It should be 
carefully checked. 

b. When making this check, ensure that all other parts are 
working properly. 

c. The altitude compensator cannot be adjusted; if it is found 
to be functioning unsatisfactorily, it must be replaced as 
an assembly. 

d. The hose< are color-coded. When connecting them, be 
sure to align them with the proper color marks on the unit. 

COMPENSATOR AT LOW ALTITUDES 
If compensator operates at low altitudes: 
When compensator is malfunctioning, check it by sucking or 
blowing air through the inlet and outlet hoses. If air flows 
through smoothly, replace the unit as an assembly. 

COMPENSATOR AT HIGH ALTITUDES 
If compensator does not operate at high altitudes: 
When compensator is malfunctioning, check it by sucking or 
blowing air through the inlet and outlet hoses. If air does not 
flow through smoothly, replace the unit as an assembly. 



THROTTLE VALVE POSITION DETECTING SYSTEM INSPECTION 
pq (Only for control of automatic transmission) 

Wiring Diagram 
Refer to "AT" section. 

Inspection 
THROlTLE VALVE SWITCH 
1. Check engine speed during idle switch OFF + ON conver- 

sion. 
1) Warm up engine sufficiently. 
2) Disconnect throttle valve switch and throttle sensor harness 

connector. 
3) Check idle speed. 

650 f 50 rpm (in "D" position) 
If not correct, adjust by turning throttle adjusting screw. 

4) Shift select lever to "N" position, then read idle speed Nat. 
5) Manually open throttle valve to about 2,000 rprn, lower 

engine speed slowly and read the engine speed at which the 
idle contact turns from OFF to ON. 

(Nat + 250) f 150 rpm (in "N" position) 
If not correct, adjust by loosening throttle valve switch 
securing screws and turning throttle valve switch. 

6) Reconnect throttle valve switch and throttle sensor harness 
connector. 

2. Check continuity of throttle valve switch. 
1) Disconnect throttle valve switch harness connector. 
2) Check resistance between terminals @ and @ when 

throttle valve switch closes fully. 
Resistance: 

Approximately OR 
3) Check resistance between terminals @ and @ when 

throttle valve switch opens fully. 
Resistance: 

Approximately 0 R 
If necessary, replace throttle valve switch. 

THROlTLE VALVE SENSOR 
Check resistance of throttle valve sensor. 
1) Disconnect throttle valve sensor harness connector. 
2) Check resistance between @ and @ changes when open- 

ing throttle valve manually. 
Resistance should change. 

If not, replace throttle valve sensor. Check engine speed 
during idle switch OFF + ON conversion. 



MECHANICAL FUEL PUMP INSPECTION - - - b E l  
Operation 
1. Flush pump by immersing it in a fuel bath and operating the 

rocker arm several times. 
2. Drain fuel from fuel pump. Then plug up inlet port with 

fingers and check that pump arm does not move. 
3. Remove finger from inlet port and listen for a suction sound 

which will confirm that sufficient suction was produced. 

4. Plug up outlet port and return port. Once again operate 
rocker arm. After air pressure has been built up, confirm 
that the pressure remains for two or three seconds after. 

5. Put a finger over the outlet port and again build up pressure 
in the pump. Then submerse pump in a fuel bath and check 
for air leaks. 

WARNING: 
.Before starting to work on any part of fuel system, disconnect 
ground cable from battery. When disconnecting fuel hoses, 
use a container to catch fuel remaining in the hoses. 
Fuel Pressure 
1. Disconnect fuel return hose and plug with a suitable blind 

plug. 
2. Disconnect fuel feed outlet hose and connect fuel pressure 

gauge between fuel pump and carburetor. 
3. Check static fuel pressure with engine running at various 

speeds. 
Fuel pump static pressure: 

25.5 - 32.4 kPa (0.255 - 0.324 bar, 
0.26 - 0.33 kg/cm2, 3.7 - 4.7 psi) 

If out of specification, check for fuel filter clogging or 
improper fuel pump operation. 



EXHAUST GAS RECIRCULATION (E.G.R.) CONTROL SYSTEM 

Thermal vacuum valve 
Exhaust gas from 
exhaust manifold 

SEC703 

System Description 
The exhaust gas recirculating system is provided as a means of 
emission control. It routes a portion of the exhaust gas into the 
intake manifold for recombustion, thereby reducing the NOx 
level. The amount of exhaust gas recirculated depends on the 
port vacuum which operates the E.G.R. control valve. 
1. During idling 

No port vacuum is generated because of low exhaust gas 
pressure. The vacuum port located upstream of the throttle 
valve and the E.G.R. valve remains closed. 

2. Exhaust gas pressure is less than the pressure of E.G.R. 
control valve return spring. 
The throttle valve begins to open, generating port vacuum. 
Hence, the E.G.R. control valve opens. 

3. Exhaust gas pressure greater than E.G.R. control valve 
return spring. 
If the throttle valve opens further, the port vacuum weakens 
and the E.G.R. control valve begins to close. 

4. With throttle valve fully open 
When the throttle valve opens fully, no port vacuum exists 
and the E.G.R. valve closes. 

In addition to the above, a T.V.V. (Thermal Vacuum Valve) is 
installed in the E.G.R. control vacuum line. This valve closes the 
vacuum port at low temperatures, thereby keeping the E.G.R. 
control valve closed. 

System Inspection 
E.G.R. CONTROL VALVE 
1. Supply the E.G.R. control valve with vacuum using a handy 

vacuum pump. 
2. Place a finger on the diaphragm of the valve, and make sure 

that the diaphragm lifts up and down in response to the 
vacuum leading to the valve. 

Full open of E.G.R. valve: 
Over -14.7 kPa 
(-147 mbar, -110 mmHg, -4.33 inHg) 

T.V.V. (Thermal Vacuum Valve) 
Apply vacuum to thermal vacuum valve and ensure that thermal 
vacuum valve opens at a temperature of about 50°C (122OF) 
conducting vacuum passage. 
Do not let water enter thermal vacuum valve. 
Be sure to apply sealer to threads of the valve prior to 
installing new valve. 

(nl : Thermal vacuum valve 
18 - 22 N-m (1.8 - 2.2 kg-m, 13 - 16 ft-lb) 



EVAPORATIVE EMISSION CONTROL SYSTEM DESCRIPTION 

System Chart 

I I 

Fuel filler cap with 
vacuum relief mlve 

Fuel mnk 

Throttle chamber 

\constant , purge orif ice 

0 : Air 

: Fuel vapor 

1 - -.  SEC544A - - 

System Description 
The evaporative emission control system is used to reduce 
hydrocarbons emitted to the atmosphere from the fuel system. 
This reduction of hydrocarbons is accomplished by activated 
charcoals in the carbon canister. 
The fuel vapor from the sealed fuel tank is led into the canister 
which contains activated carbon, and the vapor is stored there 
when the engine is not running. 
The canister retains the fuel vapor until the canister is purged 
by the air drawn through the bottom of the canister to the 
intake manifold when the engine is running. When the engine 
runs at idle, the purge control valve is closed. 
Only a small amount of stored vapor flows into the intake 
manifold through the constant purge orifice. As the engine 
speed increases and the throttle vacuum rises higher, the purge 
control valve opens and the vapor is sucked into the intake 
manifold through both the main purge orifice and the constant 
purge orifice. 
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side 

f 

CI : Evaporative fuel flow 
: Fresh air flow 

ECOQOA 

Carbon Canister 
Check carbon canister as follows. 
@ : Blow air and ensure that there is no leakage. 
@ : Blow air and ensure that there is leakage. 

Fuel Check Valve 
1. Blow air through connector on fuel tank side. 

A considerable resistance should be felt, and a portion of air 
flow should be directed toward the canister. 

2. Blow air through connector on the canister side. 
Air flow should be smoothly directed toward fuel tank. 

3. If fuel check valve is suspected of not properly functioning 
in steps 1 and 2 above, replace it. 

Fuel Tank Vacuum Relief Valve 
1. Wipe clean valve housing. 
2. Inhale air through fuel filler cap. A slight resistance accom- 

panied by valve clicks indicates that valve is in good 
mechanical condition. Note also that, by further inhaling air, 
the resistance should disappear with valve clicks. 

3. If valve is clogged or if no resistance is felt, replace cap as 
an assembly. 



POSITIVE CRANKCASE EMISSION CONTROL SYSTEM DESCRIPTION 

System Description 

Intake manifold 

P.C.V. valve 

Fresh air 

Blcw-by gas 

Englne nor runnlng Cruising 
or backf~r~ng 

System Inspection 

The positive crankcase ventilation (P.C.V.) valve provides 
crankcase blow-by gas to the intake manifold. 

I 

I 

Refer to MA section. 

Idling or Acmlerat~on 
decelerar~ng or hioh load 1 



POSITIVE CRANKCASE EMISSION CONTROL SYSTEM INSPECTION 

P.C.V. (Positive Crankcase Ventilation) Valve 
With engine running at idle, remove ventilation hose from P.C.V. 
valve; if valve is working properly a hissing noise will be heard 
as air passes through it, and a strong vacuum should be felt 
immediately when a finger is placed over valve inlet. 

Ventilation Hose 
1. Check hoses and hose connections for leaks. 
2. Disconnect all hoses and clean with compressed air. If any 

hose cannot be freed of obstructions, replace. 



AUTOMATIC TEMPERATURE CONTROL (A.T.C.) AIR CLEANER SYSTEM 

Engine: Cool condition 

SEC5SlA - 

Engkw: Hot condition -- 

i - - 
SEC552A 

System Description 
The automatic temperature control system maintains the tem- 
perature of air sucked in the carburetor within the constant 
range, thereby enabling lean setting for carburetor calibration. In 
addition to this, the automatic temperature control system is 
effective to improve the warm-up characteristics of the engine 
and to prevent carburetor from icing. 

The automatic temperature control system is controlled by the 
inlet air temperature and the load condition of the engine. The 
inlet air temperature is detected by the sensor, installed in the 
air cleaner, and the vacuum motor is actuated by the intake 
manifold vacuum. 
When the engine is not warmed up sufficiently, since the A.T.C. 
temperature sensor passes the intake manifold vacuum to the 
vacuum motor, the motor actuates and hot air is introduced into 
the air cleaner. In this step, the higher the intake manifold 
vacuum is, the wider the air control valve opens. 
When the engine is warmed up, the A.T.C. temperature sensor 
releases to the atmosphere the intake manifold vacuum leading 
to the vacuum motor. Therefore, the vacuum motor deactivates. 
In this step, the air control valve shuts off hot air, allowing 
normal temperature air to flow to the air cleaner. 

System Inspection 
a Engine stall or hesitation 
a Increase in fuel consumption 

Lack of power 
If these phenomena occur, check A.T.C. system before carrying 
out inspection of carburetor. 
1. Check hoses for cracks, distortion and improper position. 
2. Check A.T.C. system for proper function while engine is cool. 

Check air control valve position. 
Air control valve is correct if it is in lower position. 

3. Start engine and immediately check air control valve position. 
If it rises, it is correct. 

4. Make sure that air control valve moves up and down when 
engine speed is quickly increased and decreased. 

5. Make sure that air control valve partially rises when engine 
warm-up advances. 

If the above test reveals any problem in the operation of air 
control valve, carry out the following test: 



AUTOMATIC TEMPERATURE CONTROL (A.T.C.1 AIR CLEANER SYSTEM 

Vacuum Motor 
Disconnect inlet vacuum hose of vacuum motor, and connect 
another hose to the inlet to apply vacuum to vacuum motor. 
Then, confirm that air control valve moves. 

Air control valve operating vacuum: 
kPa (mbar, mmHg, inHg) 

Opening starts 
-9.6 (-96, -72, -2.83) 

Full opening 
Over -19.5 (-195, -146, 3.75) 

Temperature Sensor 
While engine is cool and idling, disconnect inlet vacuum hose of 
vacuum motor and make sure that intake manifold vacuum is 
present at the end of the vacuum hose. If vacuum is weak or is 
nonexistent, check vacuum hose for leakage. 
Replace temperature sensor if vacuum hoses are in good 
condition. After engine warms up, make sure no vacuum exists. 
If necessary, replace temperature sensor. 

ldle Compensator Inspection 
1. Remove air cleaner. 
2. Suck on the hose to make sure that idle compensator does 

not open. 

3. Direct warm air to idle compensator with a heat gun. 
And measure operating temperature of idle compensator. 
Place thermometer as close as possible to idle compen- 
sator sensor. 

4. ldle compensator is in good condition if air flow opens idle 
compensator when it reaches operating temperature. 
Take care not to bend or damage bimetals of idle 
compensator. 

Above 74 (1  65) 
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a: Maximum negative pressure 

Tima 

Characteristic curve of B.C.D.D. 
ECSO2 

Boost Controlled Deceleration Device (B.C.D.D.) 
Overall Inspection 
1. Disconnect B.C.D.D. control solenoid connector. 

This is necessary for Australia M K  and Gulf standard M K  
models. For other models, perform inspection and adjust- 
ment from item 2. 

2. Fully loosen dash pot adjusting screw, if equipped. 
After inspection and adjustment have been made, readjust 
dash pot touch speed. Refer to EF 81 EC section. 
3. Connect vacuum gauge to intake manifold. 

4. Start engine and observe vacuum gauge while racing engine. 
5. If B.C.D.D. is .in good condition, vacuum gauge will follow 

the pattern shown in the figure at left. 
Set pressure are shown in item 6. 

6. If it does not react as described above, adjust operating 
pressure. 

1) Remove rubber cap on B.C.D.D. 
2) Racing engine, turn adjusting screw until the specified set 

pressure is obtained. 
B.C.D.D. set pressure (at sea level): 

For Australia M K  and Gulf standard M K  models 
-76.0 f 0.7 kPa (-760 f 7 mbar, 
-570 f 5 mmHg, -22.44 f 0.20 inHg) 

For model except Australia M K  and Gulf standard 
MIT models 

-78.6 f 0.7 kPa (-786 f 7 mbar, 
-590 f 5 mmHg, -23.23 f 0.20 inHg) 
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Boost Controlled Deceleration Device (B.C.D.D.) 
Overall Inspection (Cont'd) 
a. Turning adjusting screw one-quarter rotation will cause a 

change in operation pressure of about 2.7 kPa (27 mbar, 20 
rnmHg, 0.79 inHg). 

b. Do not fit tip of screwdriver tightly into screw slot. 

Adjust~ng screw 

Rubbr IB 
Turn clockwise to reduce operating pressure. 
Turn counterclockwise to Increase operating 
pressure. 

ET037 

SE F482G 

Circuit Check 
1. Disconnect carburetor harness connector. 
2. Turn ignition switch "ON" and check voltage between 

terminals of B.C.D.D. control solenoid valve at main harness 
side connector. 

Battery voltage should exist. 

3. Jack up the rear of the vehicle, support with safety stands, 
block front wheels, and set parking brake. 

4. Start engine and drive rear wheels until speedometer indi- 
cates 20 kmlh (12 MPH) by putting transmission in 1st gear 
and depressing accelerator pedal. 

WARNING: 
For safety, do not drive rear wheels, at higher speeds than 
necessity. 

5. Disengage clutch and slowly decelerate without braking. 
6. Ensure that voltmeter indicates as follows: 

Below 10 kmlh (6 MPH): Battery voltage 
Above 10 kmlh (6 MPH): 0 M 

If out of specification, check harness continuity between 
B.C.D.D. control solenoid valve and ignition switch. 

B.C:D.D. Control Solenoid Valve 
Check function of B.C.D.D. control solenoid valve after discon- 
necting its connector. Listen for clicking sound of solenoid valve, 
applying battery voltage to solenoid valve. 
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Wiring Diagram 

(1SM) IGNITION 1 
SW I TCH 

BATTERY 

W/B 

FUS I BLE 
L I N K  
@@ 

(Mai n h a r n e s s )  

"="' ' @ . A A  m o d e l  f o r  G u l  f s t a n d a r d  ( M i d d l e  e a s t )  
SPARK 

@ : ~ x c e p t  A/T m o d e l  f o r  Gulf s t a n d a r d  ( M i d d l e  e a s t )  
SEF650G 



IGNITION CONTROL SYSTEM INSPECTION __ 
Trou ble-shootlng 

Engine turns but does not start. 0 
N.G. 

I 
ek&k wition timing. 

+ +  , 
Attach adapter *1  to  high tension 

Adjust. cable and position t ip of adapter 
approx. 6 mm (0.24 in) away 

O.K. from cylinder block. With adapter 
held in that position, crank engine 
to see i f  spark jumps across gaps 
between tip and cylinder block at 
regular intervals. 

4 N.G. 
I < < Mrnm nrLtlnca of rh high 

m i o n  &lo. > 

Before cranking, disconnect harness 
connector to carburetor. Before 
operation, make sure there is no in- 
flammable. 

Check for signs of dirt or burning 
Check for burned or fouled rpark plug. on distributor cap, rotor head, 

point, etc. 
I 

Chrk Ignition dl. 

. 
WARNING: 
When current is flowing, never 
touch with bare hand high tension 
cables or any other parts with high 
voltage. I f  parts are moist, touching 
them could tause.an electric hock, 
even if they are insulated. Always 
wear dry, well-insulated gloves or 
wrap affected parts with dry doth 
before handling. 

3 O.K. 
Chakfml system. 

. - - -- 

-1: 
R.p.rat.tion of mrk plug for chocking 
Many things can be utilized as an 
adapter. However, it is recommended 
that a used spark plug whose thread- 
ed portion has been half cut off as 
mown in the figure be utilized. 

Test lamp lights when points open. 
... Replace condenser. 
Test lamp goes out when points 
close. 
... Check lead wires @and @) for 
open circuit. I f  necessarv. reolace. 

Test lamp goes out when points open. 
... O.K. 
Ten lamp lights when points close. 
... O.K. 
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Trouble-shooting (Cont'd) 

Engine knocks persistently or does 
not develop sufficient power. 0 

Cluck *Qnition timing. Adjwt. 

on distributor cap, rotor head, Cl-n or replace. 
point, etc. 

4 O.K. 
Check for dislocation or breakage 
of governor spring. Also check 
governor for malfunctioning. 

0. K. 

Check for signs of dirt or burning 
on spark plug. C h n  or mi-. 

O.K. 

Qnck fwl system d air intake 
lynem. 
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Construction 

@) : H~gh-temperature grease points 

S E F W ( 3  
> - -. 
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Distributor. Component Check 
CAP AND -ROTOR HEAD 

Wide point a p  kT Small dwell 

The wider point gap, the smaller 
$well angle. 

smell point amp 

k 4 ~ d w l l  dwell The narrower angle. point gap, the larger 

1. Check the cap and rotor head for dust, carbon deposits and 
cracks. 

2. Measure insulation resistance between electrodes on igni- 
tion coil and spark plug sides on the cap. 

Insulation resistance: 
More than 50 [Ma] 

Less than specified value ... Replace. 

I: 

CONTACT POINT 

- . .. . SM-74 ,. 

1. Check the point surface. 
Take off any irregularities with fine sandpaper (No. 500 or 
600) or with oil stone. 

2. Adjust point gap. 
Loosen breaker point set screw and adjust gap with a gap 
gauge. 

Point gap: 
0.45 - 0.55 mm (0.018 - 0.022 in) 

DWELL ANGLE 
1. Start engine and warm it up. 
2. Run engine at idle speed and measure dwell angle with a 

dwell meter. 
Dwell angle: 34O - 40° 

3. If dwell angle is not within the specified value, turn off 
engine and adjust point gap. 

4. If dwell angle is not within the specified value when point 
gap is correct, cam lobe is worn. Replace cam. 

VACUUM ADVANCE 
1. Connect vacuum pump gauge to vacuum controller and 

gradually draw a vacuum while watching breaker . plate 
movement. Check for smooth operation with no evidence of 
binding. 

2. Turn breaker plate right and left to check for freedom of 
movement. 
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Cam 

Gwen 
spring 

ight pin 

Distributor Component Check (Cont'd) 
GOVERNOR ADVANCE 

Turn the head of cam assembly counterclockwise, release it, 
then check that it returns smoothly to the original position. 

ROTOR 
Check that the plate moves smoothly to contact the metal 
piece. Also check that the spring acts securely. 

DISASSEMBLY 
Carefully observe the following instructions during disassembly. 

Put a matchmark across cam and shaft so that original 
combination can be restored at assembly. 
Inscribe a matchmark across spring and mating parts so 
that spring can be replaced in its original position during 
assembly. 
Be careful not to stretch or deform governor spring. 

ASSEMBLY 
Carefully observe the following instructions. 
Grease point 
Apply high-temperature grease to: 

Governor spring 
Frictional surface of governor weight 
Frictional surface of breaker plate 
Vacuum control shaft 
Cam and cam head 

Installation of governor 
Install governor springs, governor weights and cam assembly to 
drive shaft as shown in the figure. 
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Ignition Coil 
1. Measure secondary resistance of ignition coil. 

Resistance: Refer to S.D.S. 

2. Measure primary resistance of ignition coil. 
Resistance: Refer to S.D.S. 

Spark Plug 
Clean and check spark plug gap. 
Refer to MA section. 

lgnition Wire 
Check ignition wires. 
Refer to MA section. 



INJECTION SYSTEM 

CAUTION: 
Disassembly and assembly of the injection pumps should 
be done only in service shops authorized by NISSAN or by 
the pump manufacturer. 
The pump tester is required for servicing the pump. 
Before removing fuel injection pump from vehicle, check 
closely to make sure that it is definitely malfunctioning. 

Fuel System 
IN-LINE TYPE INJECTION PUMP 

(Including rrdimmicrr) 

P d w l  f l h  

SEF6370 , 



INJECTION SYSTEM LP!!!zl 
Fuel System (Cont'd) 
VE-TYPE INJECTION PUMP 



IN-LINE TYPE INJECTION PUMP E?!El 

Removal 
1. Remove injection tube. 
Cover the delivery holders of the injection pump and injection 
nozzle holder assembly with a clean rag to prevent dust entry. 
2. Disconnect governor hoses, fuel hoses and engine control 

wire from injection pump assembly and oil feed pipe (if so 
equipped). 

3. Remove timing gear cover. 

4. Remove timer round nut  
5. Remove timer assembly. 

6. Remove injection pump assembly. 

I 
Installation and Adjustment 
1. Install injection pump assembly with new gasket temporarily. 
2. Install timer assembly. 
Align crank pulley and timing gear case cover marks so that No. 1 
piston is at top dead center. 



IN-LINE TYPE INJECTION PUMP ITDlZ] 
Installation and Adjustment (Cont'd) 
3. Injection pump 
( 1  ) Temporarily set injection pump. 
(2) Mesh injection pump drive gear with idler gear a t  "Z" mark 

and then align gear to key way of injection pump camshaft 
while turning crank pulley. 

Coat key with grease to prevent it from falling into front cover, 
and lay a rag on front cover. 

(3) Secure timer assembly with lock washer and round nut. 

INJECTION TIMING ADJUSTMENT 
1. Turn crank pulley in standard rotating direction and set 

No. 1 piston a t  applicable B.T.D.C. 
Select the right mark as applicable B.T.D.C. 
2. Remove all injection tubes and governor hoses. 

3. Remove No. 1 lock plate and delivery valve holder, and then 
pull out delivery stopper (if so equipped), delivery valve 
spring and delivery valve. 

4. Install delivery valve holder without delivery valve spring, 
delivery valve stopper and delivery valve. 
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Installation and Adjustment (Cont'd) 
5. Connect test tube to the No. 1 delivery valve holder. 
6. Push injection pump assembly fully down toward engine 

side. 

While feeding fuel by operating priming pump, slowly move 
injection pump until fuel flow from No. 1 injection tube 
stops. 
Fix injection pump in the position where fuel flow stops. 

Check whether or not the injection timing marks of injection 
pump and front plate are aligned. I f  not aligned, stamp a new 
mark on front plate. 

10. Remove No. 1 test tube and delivery valve holder. 
11. Install delivery valve spring, delivery valve stopper, delivery 

valve holder and delivery valve. 
12. Install injection tubes, new timing cover gasket and timer 

cover. 
Coat sealant with new timing cover gasket. 
13. Connect governor hoses, fuel hoses and engine control wire. 
14. Bleed air. Refer to Bleeding Fuel System. 

- 

IDLE AND MAXIMUM SPEED ADJUSTMENT 

CAUTION: 
a. Do not remove sealing wires unless absolutely necessary. 
b. Maximum speed adjusting screw is  retained by sealing wire 

and need not be adjusted under normal circumstances. How- 
ever, i f  it should become necessary, adjust it with the screw. 
After adjustment, always wind up with sealing wire. 
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Installation and Adjustment (Cont'd) 
Throttle control wire adjustment 
1. Make sure that free play is 1 mm (0.04 in) a t  venturi's throt- 

tle lever. 
2. I f  not within the specified range, adjust with wire adjusting 

nut. 
3. After adjusting free play properly, tighten lock nut. 

Idle adjustment 
Refer to section MA for idle adjustment. 

Maximum speed adjustment 
Maximum speed adjustment screw is retained by sealing wire 
and need not be adjusted under normal circumstances. However, 
if it should become necessary to adjust it, the following p re  
cedures should be followed: 
1. Start engine and warm it up until coolant temperature indi- 

cator points to middle of gauge. 
2. Connect tachometer's pick-up to No. 1 fuel injection tube. 
To obtain accurate reading of engine rpm, loosen clamp that 
secures No. 1 fuel injection tubes. 
3. To obtain maximum speed, turn the adjusting screw either 

direction while fully depressing accelerator pedal. 
Maximum engine speed 
(Under no-load): 

4.60Q 100 rpm 
4. After adjustment, tighten lock nut securely. 
5. Wind up with a sealing wire. 

Altitude Compensator (Engine on vehicle) 
REMOVAL AND INSTALLATION 
1. Remove altitude compensator from bracket. 
2. Disconnect vacuum hose and remove bracket from injection 

pump. 
3. Install altitude compensator in the reverse order of removal. 

INSPECTION 
1. Check for loose connections. 
2. Check for altitude compensator movement. 
If it does not move, contact a service shop authorized by the 
pump manufacturer. 
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Altitude Compensator (Engine on vehicle) 
(Cont'd) 
ADJUSTMENT 
This adjustment should be performed with injection lwer in 
free position. 
1. Loosen lock nut and cap nut of altitude compensator. 

Reference table 
I 

101.3 
Atmospheric pressure P 

(1,013, 
kPa (mbar. mmHg. inHg) 760, 29.92, 

Amount of loosening of cap nut 
(No. of revolutions of cap 

2. Turn cap nut touch with injection lever and temporary 
tighten lock nut. 

3. Determining position of cap nut 
( 1 ) Precise method 
a. Using a barometer, measure atmospheric pressure in areas 

where vehicles are to be operated. 
b. Determine how much the cap nut should be loosened by 

using the equation below. 
R = 9.878 x x (760 - P) 

where 
R: Amount of loosening of cap nut (No. of revolutions 

of cap nut) 
P: Measured atmospheric pressure (mmHg) 
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Altitude Compensator (Engine on vehicle) 
(Cont'd) 
(2) Expedient method 

Determine how much the .cap nut should be loosened, ac- 
cording to altitude above sea level. 

4. Mark cap nut indicating the number of times cap nut should 
be rotated according to altitudes in which vehicles are to be 
operated. 

5. Tighten lock nut. 
Ensure that bolt comes into contact with injection pump lever. 
If it does not, loosen the bolt and readjust 

Disassembly 

Approximate altitude m (ft) 

Amount of loosening of cap nut 
(No. of revolutions of cap nut) 

Delivery valve holder 
(qJ 29 - 34 N-m (3.0 - 3.5 kgm, 22 - 25 ft-lb 

-Lock plate 

Stopper 

2,700 
(8,859) 

1.9 - 2.3 

Delivery valve spring- 
Gasket 0- 

Delivery valve- 

Pump hwr ln~ 
Control rack-. 

3,400 
(1 1,155) 

2.4 - 2.6 

Cenorrtrmringl 

Control sleeve 
Upper spring seat 

Plunger spring// 
,' 

Lower spring seat --/ 

0 
(0) 

0 

1,300 
(4,265) 

0.9 - 1.3 

120 
(394) 

0.1 - 0.3 

2.000 
(6,562) 

1.4 - 1.8 

700 
(2,297) 

0.4 - 0.8 



IN-LINE TYPE INJECTION PUMP lTD42 I 
Disassembly ( Cont'd) 
PREPARATION 

Before performing disassembly and adjustment, test fuel 
injection pump and note test results except when testing is  
impossible. 
Prior to beginning to disassemble fuel injection pump, clean 
al l  dust and dirt from its exterior. 
Clean work bench completely, removing all foreign matter. 
Collect only those service tools necessary for disassembling 
and reassembling. 
Be careful not to bend or scratch any parts. 
Be careful not to mix parts of different cylinders. 

Special tools for disassembling and reassembling fuel injection pump 

I I 1. Drain injection pump oil. 
2. Attach injection pump with Tool. 

3. Remove feed pump and cover plate. 
4. Check backlash between control rack and control pinion. 
Refer to Inspection. 



IN-LINE TYPE INJECTION PUMP 
-- - 

Disassembly (Cont'd) 
5. 
(1) Temporarily install timer to injection pump. 
(2) Turn timer until tappet is raised to T.D.C. for each cylinder 

and then install Tool between tappet adjusting bolt and nut. 
I f  Tool cannot be installed, loosen tappet adjusting bolt. 
6. Check camshaft end play. 
Refer to Inspection. 
7. Remove mechanical governor cover, diaphragm cover, dia- 

phragm, flyweight and governor housing. 
Refer to Governor for removal. 
8. Remove plug. 

9. Draw out camshaft. 

10. Remove Tool DK57931210 by pushing tappet with Tool 
DK57921012. 

CAUTION: 
Be careful not to damage housing plug hole threads. 

11. Withdraw tappet assembly with Tool DK57931612 from 
camshaft chamber by loosening Tool DK57921012. 
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Disassembly (Cont'd) 
12. Remove plungers together with lower spring seat with Tool. 
CAUTION: 
Lay out plunger and plunger barrel in order in a pan of kerosene 
or solvent Do not touch plunger with hand. 

13. Remove plunger spring, upper spring seat and control sleeve 
assembly. 

When disassembling control sleeve assembly, put matching mark. 

14. Remove lock plate. 
15. Remove delivery valve holder and then remove delivery 

holder spring, and delivery valve stopper. 

16. Remove delivery valve by threading in Tool. 

17. Remove plunger barrel by pushing it from below. 
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Disassembly (Cont'd) 
18. Remove cap and bolt and-nut on control rack. 

19. Remove control rack guide screw and then draw out con- 
trol rack. 

l nspection 
PUMP HOUSING 
1. . Inspect for damage, cracks, etc. 

If excessively damaged, replace it with a new housing. 
2. Check plunger barrel drum surface for proper contact with 

plunger barrel seating hole. Also, check for damage or cracks. 
I f  faulty, replace with a new plunger and plunger barrel. 

3. Measure tappet to housing clearance. If worn beyond wear 
limit, replace tappet or housing. 

Tappet to housing clearance (A-B) : 
Limit 

0.2 mrn (0.008 in) 
CAMSHAFT 
1. Measure cam profile for uneven or excessive wear. I f  exces- 

sively or unevenly worn, replace camshaft with a new one. 
2. Check for damage, cracks, etc. 

If excessively damaged, replace it with a new one. 
3. Measure camshaft end play by pushing camshaft from timer 

end so as to  move camshaft in shaft direction. 
Camshaft end play: 

Standard 
0 - 0.02 mm (0 - 0.0008 in) 

Limit 
0.1. mm (0.004 in) 

I f  camshaft end play is over limit, adjust as follows: 
(1) Remove bearing inner race from camshaft. 
(2) Based upon end play measurement, increase or decrease 

adjusting shims. 
Use the same shim thickness on each end. 
(3) Re-install bearing inner race on camshaft. 
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Inspection -(Cont'd) 
BEARINGS 
Check for wear or discoloration. If faulty, replace with a new 
one. 

PLUNGER AND PLUNGER BARREL 
The operation of the plunger should be checked based on the 
results of fuel injection volume measurement 

OIL-TIGHTNESS CHECK 
1. Thoroughly clean piunger barrel in clear kerosene or solvent. 
2. Tilt it to approximately 60". ,Then, let plunger slide down 

through barrel, making sure that plunger slides smoothly. 
Repeat this procedure by turning plunger to various posi- 
tions, making sure that plunger slides smoothly in any of 
the positions. 
When replacement is required, replace both the plunger and 
plunger barrel as a set. 

DELIVERY VA-LVE 
Air-tightness check 
1. Thoroughly clean delivery valve and delivery valve seat in 

clear kerosene or solvent. 
2. Place finger over lower part of valve seat, lightly depress 

delivery valve with your finger tip, and make sure that valve 
springs back when released. If valve falls to valve seat, it is 
not operating properly due to excessive piston wear. I f  
faulty, replace with a new valve and valve seat assembly. 

TAPPET 
Inspect tappet, roller, roller bushing, and pin for wear or dam- 
age. I f  faulty, replace with new components, as required. 

Adjusting bolt head recess wear limit: 
020  mm (0.0079 in). 

Roller end play limit: 
020 mm (0.0079 in) 

CONTROL RACK AND CONTROL SLEEVE ASSEMBLY 
1. Inspect control rack for bending and damage. 

If faulty, repair or replace with a new control rack, as r e  
quired. 

2. Measure control sleeve to plunger lug clearance. If worn 
excessively, replace control sleeve or plunger, as required. 

Control sleeve to plunger lug clearance (A-B): 
Limit 

0.12 mm (0.0047 in) 
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Inspection (Cont'd) 
3. Measure backlash between control rack and control pinion. 

Backlash between control rack and control pinion: 
Limit 

0.30 mm (0.01 18 in) 

SPR l NG 
Inspect plunger and delivery valve springs for damage and square- 
ness. 

Assembly 
Clean parts thoroughly and apply a thin coat of engine oil to 
rotating and sliding parts. 
Assemble injection pump in the reverse order of disassembly. 
Note the following items. 
1. Set plunger barrel in position, with hole in barrel aligned with 

dowel pin of housing. 

2. Install delivery valve with new gasket on the plunger barrel. 

3. Install delivery valve spring delivery valve stopper (if so 
equipped) and delivery valve holder. 

4. Install lock plates. 
5. 
(1) Set the control rack so that marks on both sides are same 

distance "A" from each end of pump housing. 
(2) Adjust bolt length and tighten lock nut. 
(3) Then install control rack guide screw. 
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Assembly [Cont'd) 
6. Install control sleeve assembly with gap of control sleeve 

facing straight up. Then install upper spring seats and plunger 
springs. 

7. lnstall plunger together with lower spring seat by using Tool 
with plunger alignment mark facing upward (cover side of 
pump housing). 

Do not use plunger with a barrel from a different cylinder. 

8. Install tappet assembly by reversing the removal procedure. 

9. Install camshaft so that i t s  alignment mark is toward 
governor. 

10. lnstall governor housing and then adjust camshaft end play. 
Refer to Inspection. 
11. Install screw plug on bottom of pump housing. 
Seal the plug with sealant. 

f l  : Screw plug 
54 - 74 N-m 
(5.5 - 7.5 kg-m, 40 - 54 ft-lb) 

12. Temporarily install timer and remove Tool DK57931210 
while turning timer. 

13. Measure control rack sliding resistance. 
Control rack sliding resistance: 

Less than 1.471 N (1 50 g, 5.29 oz) 
14. Install flyweight, diaphragm, diaphragm cover and mechani- 

cal governor cover in that order. 
Refer to Governor for installation. 
15. lnstall control rack cap, cover and feed pump. 
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Governor 
DISASSEMBLY 

Control lever 

Governor housing 

g49 - 59 N-m 
(5.0 - 6.0 kg-m, 
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Governor (Cont'd) 
1. Attach injection pump with Tool KV11244852 (Universal 

vise) and then remove feed pump and cover plate. 
2. Install Tool between tappet adjusting bolt and nut. 
Refer to Injection pump for tappet holder installation. 

3. Remove diaphragm cover, pneumatic governor spring and 
shims. 

4. Remove diaphragm by pulling cotter pin out with pulling it 
out from housing. 

Be careful not to damage the diaphragm. 

5. 
(1) Remove mechanical governor cover gasket, push rod, spring 

and shim. 

(2) Attach timer and lock camshaft with Tool ST17080000 
(DK57916432). 
Remove rwnd nut with Tool DK57915010. 
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Governor (Cont'd) 
(3) Remove flyweight with Tool. 

6. Remove governor housing. 

ASSEMBLY 
Assemble governor in the reverse order of disassembly, noting 
following item. 
Do not install plate plug until idle adjustment is made. 
1. Make sure that impeller is installed to the camshaft with flat 

blade side toward governor. 

2. Apply liquid sealant to new governor cover gasket. 
(4) : Flyweight round nut 

49 - 59 N-rn 
(5.0 - 6.0 kgrn, 36 - 43 ft-lb) 

3. Apply diaphragm oil to diaphragm. 
CAUTION: 

Do not allow gasoline to be left on diaphragm. 
Use diaphragm oil. 
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Governor (Cont'd) 
4. Coat caulking part of diaphragm and governor housing with 

grease. Be careful not to allow grease to get on the diaphragm 
su rface. 

5. Adjust injection pump with a pump tester. Refer t o  "Testing 
lnjection Pump for Governor". 

Test 
PREPARATION 
Injection pump test conditions 

Nozzle KV11257800 

Nozzle holder 

Nozzle starting pressure kPa (bar, kg/cm2, psi) 

Nozzle tube 

Inner dia. x outer dia. x length mm (in) 

Fuel feed pressure kPa (bar, kg/cm2, psi) 

Fuel (test oil) 

Fuel temperature "C (OF) 

Rotating direction 

Injection sequence 

- - 
7- 

KV11257802 

17,162 (171.6, 175.2.489) 

KV11257805 
2.0 x 6.0 x 600 (0.079 x 0.236 x 23.62) 

147- 157 (1.47- 1.57, 1.5-1.6.21 -23)  

IS0 41 13 or SAE Standard Test Oil (SAE J967d) 

40-45(104-113) 

Right (observed from the drive shaft) 

1 -4-2-6-3-5 
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Test (Cont'd) 
1. Prepare necessary service tools. 

2. Remove fuel feed pump and cover plate. 
3. Remove timer drive gear and attach coupling. 

4. Install fuel injection pump on the bed of tester with Tool 
KV11205781. Then attach timer to pump. 

5. Connect coupling to tester drive shaft with coupling disc. 
6. Connect flexible hose from tester to injection pump. 
7. Bleed air from injection pump. 



.. -- - 
- -- 
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Test (Cont'd) 
ADJUSTMENT 
Adjusting injection timing 
1. Adjust No. 1 injection timing. 
(1  1 Remove injection tube, delivery valve holder, spring and valve 

for No. 1 cylinder. 

(2) Set a Tool to the pump housing. 

(3) Rotate camshaft (pump tester) clockwise, and measure the 
lift of 1st plunger when fuel flow from the measuring device 
pipe stops. 

Prestroke: 
Refer to S.D.S. 

2. If pre-stroke is not within specification, adjust injection 
timing. 

(1 1 Rotate camshaft until cam reaches T.D.C. position. 
(2) Adjust the position of the adjusting bolt so that desired 

pre-stroke can be obtained. 
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Test (Cont'd) 
3. Adjust No. 2 to No. 6 cylinder injection timing. 
(1) Set No. 1 cylinder to injection star t  timing position, and set 

angle scale on tester flywheel at "0"". 
(2) Turn tester flywheel to the angle shown below, and make 

sure that fuel flow from test nozzle stops. 
If prestroke (injection timing) is incorrect, adjust the timing 
by following step 2. 

angle 
30' 30' 30' 

4. Check top clearance. 
(1) Place the cam for each cylinder in the T.D.C. position. 
(2) Insert a screwdriver between the tappet adjusting bolt 

and lock nut. 
(3) Lift the tappet using the screwdriver. 
(4) Measure the top clearance using the measuring device. 
(5) Ensure the top clearance is 0.3 mm (0.012 in) or more. 

If the top clearance is  less than 0.3 mm (0.012 in) readjust 
the pre-stroke. 

Adjusting injection volume 
1. Remove control rack guide screw and install lock screw to 

fix control rack on pump housing. 
CAUTION: 
Tighten lock screw by hand. 

2. Set Tool DK05782618 to control rack. 
(1) When setting tool, push control rack fully toward governor 

side, and align the "0" on measuring device scale. 
(2) Take off diaphragm housing together with governor spring. 

Otherwise, " 0  position may not be obtained. 
(3) Pull down full control lever toward fuel increasing side, and 

check the stroke of control rack. 
Control rack stroke: 

Refer to S.D.S. 
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Test (Cont'd) 
3. Set fuel feed pressure. 

Fuel feed pressure: 
147 - 157 kPa (1.47 - 1.57 bar, 
1.5 - 1.6 kg/cm2, 21 - 23 psi) 

4. 
(1 ) Measure injection volume for each cylinder a t  rated pump 

speed and control rack position. 
Injection volume: 

Refer to S.D.S. 

(2) Compute allowable imbalance of fuel injection volume. 
Allowable imbalance = 

for each plynger 
x 100 

Mean injection volume 
Allowable imbalance: 

Refer to S.D.S. 

5. Adjust injection volume so that specified injection volume 
and allowable imbalance are obtained. 

(1 ) Loosen control pinion clamp screw. 

(2) Place suitable tool into hole in control sleeve and adjust by 
rotating control sleeve. 

(3) After adjustment is completed, tightly secure pinion set 
screw. 

(4) Remove lock screw from control rack and reinstall guide 
screw. 

6. Install diaphragm housing and governor spring. 

GOVERNOR 
Adjustment 
a. When making a governor performance test, maintain the 

pump speed at 500 rpm. 
b. Gradually step up negative pressure when adjusting. 
c. Test and adjust injection timing and injection volume before 

testing governor. 
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Test (Cont'd) 
Air-tight test 
1. Apply a negative pressure of 4.904 kPa (49.04 mbar, 500 

mmH, 0, 19.69 inH, 0) to  governor with rack set at position 

R1. 

For torque control 
spring adjustment 
to start actuating 
(or stop actuating) 

For toque control travel 
adjustment 

E F454 

2. Make sure that negative pressure will not drop below the 
specified value within 10 seconds. 

Negative pressure: 
4.904 - 4.707 kPa (49.04 - 47.07 mbar, 
500 - 480 mmH, 0,19.69 - 18.90 inH, 011 
more than 10 seconds 

I f  it drops in less than 10 seconds, c h d  the diaphragm and 
replace i f  necessary. 

Smoke setscrew adjustment 
With no negative pressure applied, adjust the smoke setscrew 
so that the rack is set at position R, . 

Torque mechanism adjustment 
1. Check that torque control spring starts to actuate at nega- 

tive pressure PI and stops at P,. In other words, torque 
control travel is R, - R,. 

Torque control travel: - 

Refer to S.D.S. 
2. If torque mechanism adjustment is not within the specifi- 

cations: 
( 1 ) Remove diaphragm. 
(2) Add or remove shim(s) (two types) as required until correct 

torque mechanism adjustment is made. 
After installing diaphragm, make an air-tight test again. 
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Test (Cont'd) 
High-speed adjustment (Pneumatic gwernor section) 
1. Increase negative pressure. Adjust governor shim unt i l  there 

is a balanced condition between rack position R, and nega- 
t ive pressure P, . 

2. Gradually increase negative pressure. Make sure that negative 

C 

C - " - 
0 > 
r 
a 

5 
n 

pressure is P, when rack is moved t o  position R,. 

Idle adjustment 
1. With negative pressure kept at P, , tu rn  idle spring screw in 

w i th  Tool  unt i l  rack is set at  position R, . 
2. Tighten lock nut. 
3. Further increase negative pressure. Make sure that negative 

pressure is P, when rack is set at  position R, . 
I f  necessary, replace idle spring as an assembly. 
4. Install plate plug. 
Apply adhesive t o  the plug i n  order t o  prevent air leaks o r  the 
plug from detaching. 
High-speed adjustment (Mechanical governor section) : 
1. With negative pressure kept in  condition P,, increase pump 

speed . 

EF767A Rack position mrn (in) 

I ' 
I I 
I I 
I t 
I I 

; : 
I I 

IR, :R, .. 
2. Adjust adjusting bo l t  o f  governor spring so that  pump speed 

is N, when rack starts t o  be pulled f rom R, . 
If abwe  adjustment cannot be made properly by means o f  ad- 
justing bolt, add o r  remove mechanical gwernor spring shim(s). 
3. Increase pump speed, and make sure that pump speed is N, 

when rack is set a t  point R, . 
If pump speed is within specified range, replace mechanical 
gwernor spring and readjust. 
4. Further increase pump speed, and make sure that rack is 

set a t  po int  R6 when pump speed is N,. 
a. If rack is n o t  properly set a t  position R6, check for  wear o n  

pards) between flyweight and push rod  and fo r  proper asem- 
bly o f  pump housing. 

b. If necessary, replace push rod. 

R 3 
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Feed Pump 
After installing feed pump, bleed air from system. 

TEST 
Standard fuel feed volume 

The volume of fuel displaced by the feed pump i s  more than 
405 mQ (14.3 Imp f l  oz) for each 15 seconds a t  1,000 rpm. 
The discharge pressure is 333 to 412 kPa (3.33 to 4.12 bar, 
3.4 to 4.2 kg/cm2, 48 to 60 psi) at 600 rpm. 

Pump performance test 
1. Connect a pipe to intake side of feed pump, and set pump so 

that fuel can be sucked up from fuel level 1.0 m (3.3 ft) 
below the pump. 

2. Operate priming pump a t  80 strokes per minute, and make 
sure that fuel can be sucked up in less than 25 strokes. 

Air-tightness test 
1. Stop up fuel feed pump discharge port and apply 147 to 196 

kPa (1.47 to 1.96 bar, 1.5 to 2.0 kg/cm2, 21 to 28 psi) of 
air pressure to intake side of pump. 

2. Immerse pump in kerosene (light oil) and make sure that no 
air leaks from any of pump connections. If bubbles larger 
than one grain come from fuel feed pump housing or push 
rod joint continuously, replace oil seal at push rod or push 
rod. 
Replace feed pump assembly, if necessary. 

INSPECTION 
Feed pump housing 
1. Check check valve seats. If they are damaged or excessively 

worn, replace housing. 
2. Check push rod hole. If hole is excessively worn, replace 

housing. 
Check valve and check valve spring 
1. I f  seat of check valve is excessively worn or scarred, replace 

check valve with a new one. 
2. I f  check valve spring is damaged or permanently stressed, 

replace valve spring. 
Piston and piston spring 
1. I f  periphery of piston is  excessively worn or scarred, replace 

piston with a new one. 
2. I f  piston spring is damaged or weakened, replace valve spring. 
Tappet assembly 
1. Tappet 

I f  periphery of tappet is worn or scarred, replace it with a 
new one. 



IN-LINE TYPE INJECTION PUMP E!zl 
Feed Pump (Cont'd) 
2. Tappet roller 

If periphery of tappet roller is excessively worn or scarred, 
replace it with a new one. 

~ o l l e r  to pin clearance: 
Limit 

0.30 mm (0.01 18 in) 
Tappet roller outside diameter: 

Wear limit 
14.9 rnm (0.587 in) 

Timer 
REMOVAL 
1. Remove timing gear cover. 
2. Remove timer round nut. 
3. Remove timer assembly by threading in Tool. 

INSTALLATION 
1. Align crank pulley and timing gear case cover marks so that 

No. 1 piston is a t  top dead center. 

2. Mesh injection pump drive gear with idler gear at Z-mark, 
and then- align gear to key way of injection pump camshaft 
while turning crank pulley. 

3. Secure timer assembly with lock washer and round nut. 
: Round nut 

59 - 69 N-m 
(6 - 7 kg-m, 43 - 51 ft-lb) 

4. Install timing gear cover with new gasket sealed. 

ADJUSTMENT 
1. Install stroboscope, using cover plate bolts, so that syn- 

. chronizer lever attachment is applied to tappet. 
2. Operate fuel injection pump, turn "ON" switch of strobo- 

scope illuminating dial (angle scale) on flywheel, and measure 
angular change based on variations in pump speed. 

If tester does not have a dial (angle scale) : 
(1 )  Attach a dial to timer coupling and mount a pointer on 

tester drive shaft. 
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Timer (Cont'd) 
(2) Operate fuel injection pump and turn stroboscope "ON" 

so as to illuminate dial. 

3. If advance angle is not within specified range, adjust by 
changing timer spring shims. 

a. When injection timing is  retarded, decrease shim thickness. 
b. When injection timing is advanced, increase shim thickness. 

Timer advance curve: 
Refer to S.D.S. 

DISASSEMBLY 

9s - in (10 - 18.72 - 130) 

m59-69(6.0-7.0.43-51) 

: N.m (kg-m, ft-lb) SEF775G 

1. Place timer assembly on Tools with flyweight holder hole 
positioned on base pin. 

2. Remove injection pump drive gear. 
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Timer (Cont'd) 
3. Remove nut, lock washer, lock plate, adjusting shim and 

thrust washer after unbending lock washer. 

4. Remove timer flange by prying with lever while pressing 
spring with Tool DK57916432. 

5. Remove timer spring, adjusting shim and flyweight. 

ASSEMBLY 
1. Set flyweight holder on Tools with flyweight holder pin 

hole positioned on base pin. 

2. Apply grease to flyweight holder pin and flyweight holder 
hole. 

3. install flyweight and insert Tool under timer spring, posi- 
tioning spring on flyweight. 
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Timer ( Cont'dl 
4. Insert suitable adjusting shim into hole a t  pin part of timer 

flange. 
5. Cover timer flange to flyweight holder by matching notch of 

flange and key groove of flyweight holder. 

6. 
(1) Turn Tool DK57916432 in direction to compress timer 

spring, thread in Tool DK57924190, and then remove Tool 
D K57932020. 

(2) Using a lever, insert timer spring into flange hole, thread in 
Tool DK57924190 all  the way and install flange in i t s  proper 
position. 

Make sure that spring is  fully seated in holes in flange and fly- 
weight holder. 

7. Adjust flyweight holder and flange clearance. 
(1) Install thrust washer, lock plate and adjusting washer, and 

completely tighten them with nut. 
[L1) : Nut 

98- 177 N.m 
(10 - 18 kg-m, 72 - 130 ft-lb) 

(2) Measure lock plate and thrust washer clearance. -If the clear- 
ance is not within specifications, adjust with adjusting 
washer. 

Lock plate and thnrst washer clearance: 
0.02 - 0.10 mm 
(0.0008 - 0.0039 in) 

8. Align "0" mark on drive gear with notch in timer flange, 
and install drive gear. 
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Removal 
1. Remove injection tube. 
Cover the injection nozzle assembly with a plug to prevent dust 
entry. 

2. Remove fuel cut solenoid wire. 

3. Remove accelerator wire and disconnect overflow hose, fuel 
inlet hose and fuel return hose. 

4. Remove injection pump drive gear cover. 

5, Loosen injection pump drive gear nut and remove drive gear 
by using puller. 
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Removal (Cont'd) 
6. Remove injection pump fixing nuts and bolts. 

I 

7. Remove injection pump with injection tubes. 
Disconnect injection tube from pump once it is removed. 

l nstallation and Adjustment 
1. Confirm that No. 1 piston is  set at T.D.C. on i t s  compres- 

sion stroke. 

2. Install injection pump. 
(1) Temporarily set injection pump so that the flange of pump 

is aligned with aligning mark on front cover. 
(2) Install injection drive gear. 

(ol : 59 - 69 N-m (6 - 7 kg-m, 43 - 51 ft-lb) 
Make sure that the key does not fall into the front cover. 
Make sure that "2" marks are aligned. 

(3) Install drive gear cover with new gasket. 

PLUNGER L l  FT ADJUSTMENT 
1. Remove plug bolt from distributor head and install measuring 

device. 
2. Loosen injection pump mounting nuts and mounting 

bracket bolt. 
3. Plunger lift measurement and adjustment. 
(1) Turn crankshaft counterclockwise 20 to 25 degrees from 

No. 1 piston at T.D.C. 
(2) Find dial gauge's needle rest position at step (1) set position, 

then set the gauge to zero. 
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Installation and Adjustment (Cont'd) 
(3) Turn crankshaft clockwise until No. 1 piston i s  set at T.D.C. 
(4) Read dial gauge indication. 

0.74k0.02 mm (0.0291k0.0008 in) 
(equivalent to 6" B.T.D.C.) 

(5) I f  it is not within the above range, turn pump body until it 
comes within standard range. 

a. If indication is smaller than the specified value, turn pump 
body counterclockwise. 

b. If indication is larger than the specified value, turn pump 
body clockwise. 

4. Tighten injection pump securely. 
PJJ : Injection pump fixing bolt 

19 - 25 N.m (1.9 - 2.5 kg-m, 14 - 18 ft-lb) 
Injection pump to mounting, bracket 

30 - 41 N.m (3.1 - 4.2 kg-m, 22 - 30 ft-lb) 

. ,  
5. Disconnect dial gauge and reinstall plug bolt with new washer. 

: 14 - 20 N.m (1.4 - 2.0 kg-m, 10 - 14 ft-lb) 
6. Connect injection tubes. 

: Flare nut 
20 - 25 N.m (2.0 - 2.5 kg-m, 14 - 18 ft-lb) 

7. Bleed air from fuel system. 

IDLE AND MAXIMUM SPEED ADJUSTMENT 
CAUTION : 
a. Do not remove sealing wires unless absolutely necessary. 
b. Disturbing full-load adjusting screw will change fuel flow 

characteristics, resulting in an improperly adjusted engine. 
Readjustment of fuel injection pump should be done using a 
pump tester. 

c. If maximum speed adjusting screw is turned in direction that 
increases control lever angle, engine damage may result. 

Throttle control wire adjustment 
1. Turn idle control knob fully counterclockwise. 
2. Make sure that clearance between idle control lever pin and 

fuel injection pump control lever is  within the specified 
range. 

Clearance: 
1 - 2 mm (0.04 - 0.08 in) 

3. I f  not within the specified range, adjust with idle control 
wire adjusting nut. 

4. After adjusting clearance, tighten lock nut. 
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Installation and Adjustment (Cont'd) 
Idle adjustment ' 

Refer to MA section. 

- - - 

Sealing wire 

EFm8 

Maximum speed adjustment 
Maximum speed adjusting screw is retained by sealing wire and 
need not be adjusted under normal circumstances. However, if 
it becomes necessary to adjust it, the following procedure should 
be followed: 
1. Start engine and warm it up until coolant temperature indi- 

cator points to middle of gauge. 
2. Connect tachometer's pick-up to No. 1 fuel injection tube. 
To obtain accurate reading of engine rpm, remove clamps that 
secure No. 1 fuel injection tube. 
3. Depress accelerator pedal fully under no load and, a t  this 

point, read the tachometer indication. 
Maximum engine speed (Under no-load): 

4 , 6 a  100 rpm 

4. I f  indication is lower than specified maximum engine speed, 
turn maximum speed adjusting screw counterclockwise 1 or 
2 rotations. Then depress accelerator pedal to floor under no 
load and, at this point, read indication. 

5. I f  indication is s t i l l  lower than specified speed, repeat step 4 
above until specified engine speed is reached. 

6. After adjustment, tighten lock nut securely. 
7. Wind up with a sealing wire. 

Disassembly 
PREPARATION 

Before performing disassembly and adjustment, test the 
fuel injection pump and note test results. 
Prior to beginning disassembly of fuel injection pump, clean 
all dust and dirt from i ts  exterior. 
Disconnect overflow valve and drain fuel. 
Clean work bench completely, removing all foreign matter. 
Collect only those service tools necessary for disassembling 
and reassembling. 
Be careful not to bend or scratch any parts. 



Q 

Governor control lever 

1.8 - 2.6 (0.18 - 0.25, 1.3 - 1.8) 

Fuel cut solenold valve 
Maxlmum speed adjusting 

: N.m (kg-m, ft-lb) 



Disassembly (Cont'd) 
- -- -- SPECIAL SERVICE TOOLS 

rt device KV11229072 

KV11229820 

Socket wrench 

KV11214110 

KV11229042 
Measuring device 
(For measuring dimensions Feed pump holder 

"K" & "KF") KV 1 1229542 

Socket wrench (For pivot bolt) 

1. Remove governor cover. 
(1) Remove nut, spring washer, spring seat and spring from 

control lever. 

(2) Check aligning marks on control lever and control shaft. 

c (3) Remove governor cover. 
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Disassembly (Cont'd) 
2. Remove control shaft from tension lever. 

3. Remove governor shaft with special service tool. 
Loosen lock nut by turning it clockwise. 

4. Remove governor sleeve, washer and flyweight, along with 
flyweight holder, then remove washer and shims. 

5. Remove plug with special service tool. 
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Disassembly (CQnt8d) 
6. Remove delivery valve holder, spring, delivery valve and 

gasket. 
Distributor head has letters (A, ,B, C, D) stamped on it. 
Remove lettered parts in alphabetical order and arrange neatly. 

7. Remove fuel cut solenoid valve. 

8. Remove distributor head. 
Be careful no t  t o  drop the two support springs and guide pins. 

9. Remove plunger assembly. 
L i f t  plunger, along wi th control sleeve, shim, spring seat, plunger 
spring, washer and shim. 

10. Loosen .left and right governor pivot bolts. 
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Disassembly (Cont'd) 
11. Remove governor pivot bolts and lever assembly. 
Avoid pulling on start spring and start idle spring. 

12. Remove shim, cam disc, spring and driving disc. 

13. Remove clips and pins. 

14. Move adjusting pin to center of roller holder, as shown. 



VE-TYPE INJECTION PUMP F!!El 
Disassembly (Cont'd) 
15, L i f t  out roller holder with rollers without tilting. 
Be careful not t o  drop rollers. 

16. Attach oil seal guide onto the drive shaft and then remove 
drive shaft. 

a. Be careful not t o  scratch inner surface o f  fuel injection pump 
body. :. . 

b. Remove drive gear side key. 
c. Be careful not  t o  drop the key. 

17. Remove speed timer cover, O-ring, shims, spring, piston and 
slider. 

18. Remove regulating valve with special service tool. 

19. Loosen screw from feed pump cover. 
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p5.l 
Disassembly (Cont'd) 
20. Remove cover and feed pump assembly as a unit. 
1) Insert feed pump holder (KV11229542) into fuel injection 

pump housing. 
2) Turn injection pump upside down, as shown. 
3) Remove cover and feed pump assembly as a unit. 
a. I f  cover and feed pump assembly are hard to remove or 

stuck midway, strike the pump body lightly. 
b. Do not change positions of vanes. 

Inspection 
1. Wash all parts completely. 
2. Replace worn or damaged parts. 
3. Control edge of plunger must be sharp and contact surfaces 

must not exhibit any noticeable running tracks. I f  the con- 
dition is not good, replace plunger. 

4. Check for height of all rollers. 
Difference .in maximum and minimum roller height should be 
less than 0.02 mm (0.0008 in). 

Assembly 
Always replace the following service parts as assembly units. 

Distributor head, control sleeve and plunger 
Feed pump assembly (pump impeller and vanes with eccen- 
tric ring) 
Plunger spring kit 
Roller assembly 
Flyweight kit 
Governor lever assembly 

PREPARATION . - 

Dip all movable parts and O-rings in test oil, then clean. 
1. Set feed pump cover, rotor with vanes, and ring on special 

service tool KV 1 1229542. 
1) Align the three holes in feed pump cover and ring. . . 

2) Do not change positions of vane. 
3) Holes A and B in ring are not equally spaced to inner wall 

of ring. 

2. Install feed pump cover, rotor with vanes, and ring to pump 
housing. 

Be careful to install ring correctly. If left and right are reversed, 
fuel will not be discharged from feed pump. 
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Assembly (Cont'd) 
When fuel injection pump rotates in direction "R" 
The following description applies to fuel injection pumps that 
rotate in direction "R". 
3. Turn fuel injection pump 180°, and remove special service 

tool KV11229542. Tighten screw to retain pump cover. 
a. . When tightening screws, be careful not to scratch inner wall 

of pump housing. 
b. After tightening screws, make sure that rotor with vanes 

moves smoothly. 

4. Make sure that drive shaft and gear are assembled properly, 
as shown. 

5. Attach oil seal guide onto the drive shaft, then install drive 
shaft .to housing while key in drive shaft engages with key 
groove in rotor. 

6. Set drive shaft's nail parallel to timer. 
7. Install roller and holder. 
a. Do not interchange roller positions. I f  they are interchanged, 

refer to Inspection for correction. 
b. Make sure that washer is situated outward of rollers. 

8. Align holder and timer adjusting pin holes. 



VE-TYPE INJECTION PUMP 

Assembly (Cont'd) 
9. Install timer piston and slider as a unit. 
a. Make sure that hole in slider faces towards roller holder. 
b. Make sure that concave hole in piston is on same side as 

return hole. 

10. Insert timer adjusting pin into timer piston slider, and secure 
with retaining pin and clip. 

Make sure that timer piston moves smoothly. 

11. Install timer, using a 0.6 rnm (0.024 in) thick shim, then 
install timer spring, shim, O-ring, and cover, in that order. 

a. Use at least one shim on each side of timer spring. 
b. Use shims that were selected during bench test. 

12. Install regulating valve. 
Be careful not to scratch O-rings. 

I 

/ 13. Install driving disc with i ts  concave side facing up. 
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1 Spring seat 
2 Plunger spring 
3 Guide pin 
4 Distributor head 
5 Dinributor barrel 
6 Spring seat 
7 Washer 
8 Shim 
9 Plunger 

SEF362F 

KVl1 m 2  

(Shim is insetted.) 
SF856 

Assembly (Cont'd) 
14. Measurement of plunger-spring set length (dimension "KF") 
.Dimension "KF" is the distance between the end face of the 
distributor barrel and the end face of the plunger. 
(1  Install distributor head, as shown. 

Do not insert shim into "A" portion before measuring. 

(2) Set dial gauge so that it can compress 0 to 10 mm (0 to 
0.39 in), and reset to zero. 

(3) Apply force (not enough to compress plunger spring) to 
plunger's bottom in axial direction, and measure dimension 
"KF" with dial gauge, as shown. 

(4) Determine the shim to be used by calculating difference 
between standard and measured dimensions. 

Standard dimension "KF": 
5.7 - 5.9 mm (0.224 - 0.232 in) 

[Example] 
When measured (dial gauge reading) value is 5.2 mm, 
5.7 mm - 5.2 mm = 0.5 mm (shim thickness to be used) 



. . VE-TYPE INJECTION PUMP bEI 
Assembly ( Cont'd) 
a. When there are no shims available o f  a thickness which 

matches specified dimensions, use slightly thicker shims. 
b. Use selected shim with distributor head in step 14-(3) above. 
c. Use the same size shim on each side o f  distributor head. 
d. Shims are available in seven different thicknesses. 

I 

1 Drive shaft 7 Spring seat 
2 Driving disc 8 Shim 
3 Shim 9 Distributor barrel 
4 Spring seat 10 Washer 
5 Plunger spring 11 Shim 
6 Guide pin 12 Cam disc 

SEF370F 

15. Adjustment of plunger dimensions (Measurement of dimen- 
sion "K") 

Dimension "K" is the distance from the end face o f  the distri- 
butor barrel t o  the end face o f  the plunger top, when the plunger 
is at  the bottom dead center position. 
( 1) Install parts as shown. 
a. Do not  install "spring" on driving disc. 
b. When inserting plunger and shim into cam disc, make sure 

that drive pin is situated i n  groove at bottom o f  plunger. 

Part numbar 

16882-V07W 
- - -  

18882-V0701 

16882-V0702 

18882-V0703 

18882-V07Q4 

18882-VO705 1 
1 gee2-Wl708 

(2) Using a dial gauge, measure dimension as shown. 
a. Rotate drive shaft so that plunger is set at bottom dead 

center. 
b. Securely mount distributor head with screws. 

Thickness 
mm [in) 

0.5 (0.0201: 
-- 

0.8 40.031 1 

I .O (0.0391 

1.2 (0.047) 

1.6 (0.0591 

1.8 (0.071 ) 

2.0 (0.0791 



... VE-TYPE INJECTION PUMP E@l 
Assembly (Cont'd) 
(3) Determine shim to  be used by calculating difference between 

measured (dial gauge reading) value and standard dimension 
"K", and position that shim on plunger's bottom. 

"K" = 3.2 - 3.4 mm 
(0.126 - 0.134 in) 

a. When measured value is greater than standard dimension 
"K", use a thicker shim. 

b. After shim has been positioned, measure dimension again t o  
ensure that it is correct. 

c. - Shims are available in 25 different thicknesses. 

16. Install spring in top of driving disc, then install cam disc 
and shim. 

Make sure cam disc drive pin and drive shaft key way face 
upwards. 
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SEF522 

Governor lever 

Assembly (Cont'd) 
17. Install governor lever. 
Avoid pulling on start spring and start idle spring. 

18. Install plunger assembly. 
a. Make sure control sleeve is installed with its small hole 

facing spring seat side. 

b. Insert ball pin for governor lever into hole in control sleeve 
(shown by arrow). 

19. Apply a coat o f  grease t o  guide pin, shim and spring seat, 
and attach these parts t o  distributor head. 

20. Install distributor head. 
a. Always face support spring toward governor lever. 
b. Be careful not  t o  drop spring. 
c. Make sure that ball pin for  governor lever is inserted pro- 

perly into hole i n  control sleeve. 
d. After installing distributor head, make sure that plunger 

spring is at guide pin in  spring seat. 



- 
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Gwemor 
shah 

Flyweight 
assembly 

SEFS02 

Assembly (Cont'd) 
21. Tighten distributor head. 

: Distributor head bolts 
10 - 14 N-m (1.0 - 1.4 kg-m, 7 - 10 ft-lb) 

22. Attach flyweight assembly. 
When installing governor shaft, be careful not to scratch O-rings. 

23. Adjust dimension "L". 
ldL*t: 

1.5 - 2.0 mm (0.059 - 0.079 in) 
a. Tighten lock nut to specified torque. 

f l  : 17 - 22 N.m (1.7 - 2.2 kpm, 12 - 16 ft-lb) 
b. Governor shaft has a left-hand thread for injection pumps 

designed to rotate in "R" direction, and a right-hand thread 
for those rotating in "L" direction. 



VE-TYPE INJECTION PUMP F a  
Assembly (Cont'd) 
24. Measure axial play of flyweight holder. I f  it is not within 

specified range, adjust it by means of shims. 
"L": 

0.15 - 0.35 mm (0.0059 - 0.0138 in) 
Shims are available in 5 different thicknesses. 

25. Measurement- of dimension "MS" (for determining starting 
amount of fuel injection) 

Dimensions "MS" is the distance between closing plug and start 
lever. 

Part number 

19203-V0700 

19208-V0701 

19208-V0702 
- 

-- 
1920&VO703 

192llsVMW 

(1  Remove lock nut and governor shaft. 

Thickness 
mm (in) 

1.05 (0.0413) 

1 -25 10.0492) 

1.45 (0.0571 ) 

1-65 (0.0850) 

1 .$5 (0.0728) 



VE-TYPE INJECTION PUMP FEl 
Assembly (Cont'd) 
(2) Install special service tool at governor shaft position. 

(3) Install special service tool (block gauge) to Pump housing. 

(4) Install special service tool (dial gauge) with rod. 

(5) Push governor steeve against flyweight Hold governor sleeve 
in that position and set dial gauge to zero. 

(6) Push tension lever until it touches stopper pin. Back governor 
sleeve up until start lever touches tension lever. A t  this point 
read dial gauge. 

MS: Refer to S.D.S. 



Locking cap 

CI-inq "P PI 

SEF620G 

Assembly (Cont'd) 
(7) If dial gauge indication is not within this range, replace 

closing plug and adjust dimension "MS" to tharrange. 
Closing plugs are available in 8 different tenghs. - - 

26. Install control lever shaft. 
Apply a coat of grease to lever shaft end. 
27. l nstall governor cover. 

Part nurnbar 

16268RB100 

16268-R8101 

1828&R8102 

bngth 
- ( in)  - 

3.10 (0.1220) 

3.30 (0.12991 

3.50 (0.13T8) 

16288R8ta3 3-70 (aI457l 

16268R8104 

1 W R 8  105 

16288R8106 

16288R8107 

3.90 L0.1635) 

4.10 (0.1614) 

430 ( ~ t ~ s 3 1  

4.50 (0.7 7 7 ~ 1  
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Test 
PREPARATION - 

1. Prepare necessary service tools. 

Nozzle 

Nozzle holder 

Nozzle starting pressure kPa (bar, kg/cm2, psi) 

Nozzle tube 
Inner dia. x outer dia. x length 

mm (in) 

Fuel feed pressure kPa (bar, kg/cm2, psi) 

~ u e l  (test oil) 

Fuel temperature "C (OF) 

Rotating direction 

Injection sequence 

KV11229522 

KV 1 1242442 

KV11205032 

Test oil should be IS0 41 13, SAE Standard Test Oil (SAE J967d) 
or its equivalent. 

KV11257805 

KV 1 1257802 

14.711 - 15,201 (147.1 - 152.0, 150- 155,2,133- 2,204) 
- -- - .  

KV11205032 
2.0 x 6.0 x 840 (0.079 x 0.236 x 33.07) 

20 (0.20, 0.2, 2.8) 

IS0 41 13 or SAE Standard Test Oil (SAE J967d) 

45 -W(113 -  122) 

Right (observed from the drive shaft) 

1-4-2-6-3-5 



VE-TYPE. INJECTION PUMP lEcl 
Test (Cont'd) 
3. Install fuel injection pump to pump tester. 
4. Connect necessary piping. 

1 Fuel supply inlet from pump tester 
2 Overflow valve 
3 Coupling 
4 Fixing stand 

SEF378F 

5. Make sure that governor shaft is properly installed. 

P3) : Governor shaft lock nut 
' 17 - 22 N-m (1.7 - 2 2  kgm, 12 - 16 ft-lb) 

valve. 
(6) Set feed oil pressure a t  20 kPa (0.20 bar, 0.2 kg/cm2, 2.8 psi). 
(7) Run fuel injection pump at 1,000 rpm for ten minutes. 
If fuel leakage, fuel injection failure or unusual noke is noticed, 
immediately stop pump tester operation and check fuel injection 
pump for abnormalities. 

fi- m z  *.#-' 
SEF621G 

- - -  - - 

6. Run fuel injection pump as follows: 
(1) Maintain test oil in tank at 45 to 50°C (1 13 to 122°F). 
(2) Set control lever at "full-load" using a spring. 
Set maximum speed adjusting screw in position shown, by turn- 
ing it counterclockwise. 

fl: Refer t o  S.D.S. 
(3) Furnish specified voltage of 12 volts to fuel-cut solenoid 

valve to activate it. 
(4) Rotate fuel injection pump by hand to see if it moves 

smoothly. 
5 : A (5) Rotate fuel injection pump at 300 rpm to make sure that all 

air inside pump chamber is discharged through overflow 



VE-TYPE JNJECTiON PUMP 

Test (Cont'd) 
AOJUSTME NT 
Preadjust full-load delivery 
1. Set control lever a t  "full-load" using a spring. 
Set maximum speed adjusting screw in position shown, by turn- 
ing it counterclockwise. Refer to step 6-(2) in Preparation. 
2. Furnish specified voltage of 12 volts to activate fuel cut 

solenoid valve. 
3. Rotate fuel injection pump a t  1,100 rpm, and measure 

amount of fuel injection. 
Standard fuel injection: 

Refer to S.D.S. 

4. If fuel injection is less than standard, adjust it with full-load 
adjusting screw. 

Turn adjusting screw clockwise to increase fuel injection. 

Adjustrnern of feed pump pressure 
1. Repeat steps 1 and 2 outlined under "'Preadjust Full-Load 

Delivery" heading. 
2. Measure feed pump pressure a t  specified fuel injection pump 

rpm. . 
Standad pump pressure: 

Refer to S.D.S. 

a. When measured pressure is lower than specifications. 
Push in plug that is driven into regulating valve body. 
Be careful not to push plug in too far. 



VE-TYPE INJECTION PUMP F!!l 
Test (Cont'd) 
b. When measured pressure is higher than specifications. 
Remove regulating valve from fuel injection pump, and dis- 
assemble regulating valve using service too l  KV  1 1229462. 

Drive plug ou t  unt i l  it is flush wi th  end face o f  regulating valve. 
Install spring, piston and spring ring, i n  that order, t o  regulating 
valve. 
Make sure that spring ring is flush w i th  end face o f  regulating 
valve body when it is pushed in. 

Attach regulating valve t o  fuel injection pump. 
: Regulating valve 

8 - 9 N-m 
(0.8 - 0.9 kg-m, 5.8 - 6.5 ft-lb) 

Adjust supply pump pressure t o  specifications. Refer t o  step 
2-a. 

Adjustment of speed timer 
1. Repeat steps 1 and 2 outlined under "Preadjust Full-Load 

' Delivery" heading. 
,, 2. Remove cover f rom high-pressure side (side without spring) 

I o f  timer, and attach service too l  KV11282815 t o  that side. 

3. Measure timer piston strokes at specified fuel injection pump 
rpm indicated below. 

Standard timer piston stroke: 
Refer to S.D.S. 



VE-TYPE INJECTION PUMP 
Test (Cont'd) 
4. I f  timer piston stroke is not within specified range, remove 

cover from low-pressure side of timer and adjust piston 
: stroke by adding shim(s). 

a. Shims (service parts) 

b. Make sure that at least one shim is used on each side of timer 
spring. 

Part number 

16880.V0700 

16880-VM01 

18880-V0702 

18gBOVO703 

118QV0704 

lgSSMllTo0 

Adjustment of fuel injection under full-load 
1. Set control lever at "full-load" using a spring. 
2. Furnish specified voltage of 12 volts to activate fuel cut 

solenoid valve. 
3. Measure fuel injection at each specified fuel injection pump 

rPm. 

Thickness 
mm (in) 

0.6 (am) 

0.7 (0.028) 

0.9 (0.035) 

1.0 { O . w S l  

1.2 (0.047) 

2.4 (0.094) 

Standard fuel injection: 
Refer to S.D.S. 

4. I f  fuel injection is not within standard range, adjust it using 
full-load adjusting screw. 

Adjustment of fuel injection during idle 
1. Pull spring until control lever touches idle speed adjusting 

screw. 
2. Furnish specified voltage of 12 volts to activate fuel cut 

solenoid valve. 
3. Measure fuel injection a t  specified fuel injection pump rpm. 

Standard fuel injection: 
Refer to  S.D.S. 



VE-TYPE INJECTION PUMP 

Test (Cont'd) 
4. I f  fuel injection is not within specified range, adjust using 

idle speed adjusting screw. 

a. Tightening this screw will increase fuel injection amount. 
b. Make sure that control lever angle (a) i s  set at the specified 

range. 
&: Refer to  S.D.S. 

If control lever angle is not within specified range, adjust it 
by repositioning control lever on control shaft. (One serra- 
tion pitch: 15" 1 
After control lever has been repositioned, be sure to measure 
amount of fuel injection at idle speed again. 

Adjustment of fuel injection during start 
1. Set control lever at "full-load" by pulling spring. 
2. Furnish specified voltage of 12 volts to activate fuel cut 

solenoid valve. 
3. Measure fuel injection at specified fuel injection pump rpm. 

Standard fuel injection: 
Refer to S.D.S. 

4. I f  fuel injection is lower than standard, check, "MS. dimen- 
sion. Refer to  step 25 for Injection Pump Assembly. 

Adjustment of fuel injection at maximum pump rpm 
1. Set control lever at "full-load" by pulling spring. 
2. Furnish specified voltage of 12 volts to activate fuel cut 

solenoid valve. 
3. Measure fuel injection at specified fuel injection rpm. 

Standard fuel injection: 
Refer to S.D.S. 

4. I f  fuel injection is not within standard range, adjust using 
maximum speed adjusting screw. 



Measurement of  overflow amount 
1. Set control lever at "full-load" by pulling spring. 
2. Furnish specified voltage of 12 volts to  activate fuel cut 

solenoid valve. 
3. Measure fuel overflow at specified fuel injection rpm. 

Fuel overflow: 
43 - 87 mP 
t1.51 - 3.06 Imp fl oz)/lO sec. at 1,100 rpm 

- .  VE-TYPE iNJECTION PUMP 
Test (Cont'd) 

. Operation check of fuel cut solenoid valve 
When engine is idling and fuel cut solenoid valve current is OFF, 
be sure there is no injection. This check has to  be done for 
approx. 5 seconds. 

-':z2 *-=- fi- m7-J b ',.c,+' 

I SEF62lG 

a. Tightening screw will increase fuel injection. 
b. Make sure that control lever angle (PI is within the specified 

range. 
8:  Refer to  S.D.S. 
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Removal and Installation 
1. Remove injection tube assembly. 
2. Remove spill tube assembly. 
To prevent spill tube from breaking, remove it by gripping nozzle 
holder. 

3. Remove injection nozzle assembly using deep socket wrench. 
4. Install injection nozzle holder in the reverse order of removal. 

(cs) : Injection nozzle holder t o  cylinder head 
54 - 64 N.m 
(5.5 - 6.5 kg-, 40 - 47 ft-lb) 

Spill tube nut 
29 - 39 N.m 
(3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

Injection tube flare nut 
20 - 25 N-m 
(2.0 - 2.5 kg-, 1 4  - 18 ft-lb) 

a. Nozzle gaskets should always be replaced. 
b. To prevent spill tube from breaking laber, spill tube nuts 

should be tightened gradually in sequence. 
5. Bleed air from fuel system. 

Refer to  BLEEDING FUEL SYSTEM. 

Disassembly 
1. Loosen inlet connector while keeping nozzle top from 

turning. 
Use vise jaw cwer to  avoid damaging the n w l e  holder body. 

2. Arrange all dkssembled parts in order shown at left. 



INJECTION NOZZLE 

Inlet connector 

Nozzle needle 

Inspection 
Thoroughly dean al l  disassembled parts with fresh kerosene or 
solvent. 

I f  nozzle needle is damaged or fused, replace nozzle assembly 
with a new one. 
I f  end of nozzle needle is seized or excessively discolored, 
replace nozzle assembly. 
Check nozzle body and distance piece for proper contact. If 
excessively worn or damaged, replace nozzle assembly or 
nozzle holder assembly. 
Check distance piece and nozzle holder for proper contact. I f  
excessively worn or damaged, replace nozzle holder assembly. 

0,  Check nozzle spring for excessive wear or damage. I f  exces- 
sively worn or damaged, replace nozzle holder assembly. 

Cleaning 
1. Clean nozzle assembly using the nozzle cleaning kit 

(KV11289004). nozzle oil sump scraper (KV11290632) and 
nozzle seat scraper (KV 1 1290620). 

2. Portions which should be cleaned are indicated in the left 
figure. 

3. Remove any carbon from exterior of nozzle body (except 
wrapping angle portion) by using Tool. 



INJECTION NOZZLE E??El 
Cleaning (Cont'd) 
4. Clean fuel sump of nozzle body using Tool. 

5. Clean nozzle seat by using Tool. 
This p b  should be performed with extra precautions, since effici- 
ency of nozzle depends greatly on a good nozzle seat. 

6. Clean spray hole of nozzle body by using Tool. 
To prevent spray hole from canting, always dean it by starting 
with inner side and working towards outside. 

7. Decarbon nozzle needle tip by using Tool. 

8. Check needle for proper position. 
(1  1 Pull needle about halfway out from body and then release it. 
(2) Needle should sink into body very smoothly from just i t s  

own weight. 
(3) Repeat this test and rotate needle slightly each time. 
If needle fails to sink smoothly from any position, replace both 
needle and body as a unit. 



INJECTlON NOZZLE I T M ~  I 

Assembly 
Assemble in the reverse order of disassembly. 

[01 : Inlet connector to  nozzle holder 
29 - 49 N-m 
(3.0 - 5.0 kgm, 22 - 36 ft-lb) 

Test and Adjustment 
WARNING: 
When using nozzle tester, be careful not to  allow fuel sprayed 
from nozzle to  come into contact with your hand or body, and 
make sure that your eyes are properly protected with goggles. 

I 1 INJECTION PRESSURE TEST 

EF791A 

SEFt372A - 

2. Pump the tester handle slowly (one time per second) and 
watch the pressure gauge. 

3. Read the pressure gauge when the injection pressure just 
starts dropping. 

Initial injection pressure: 
Used 9,807 - 10,297 kPa 

(98.1 - 103.0 bar, 100 - 105 kg/cm2 , 
1,422 - 1,493 psi) 

New 10,297 - 11,278 kPa 
(103.0 - 112.8 bar, 105 - 1 15 kg/cm2 , 
1,493 - 1,635 psi) 

New nozzie is required t o  always check initial injection pressure. 



INJECTION NOZZLE 1 ~6G-j 

4 
Good Faulty 

SE F674A 

e r r "  Good Wrong 

EF794A 

Test and Adjustment (Cont'd) 
4. To adjust injection pressure, change adjusting shims. 
a. Increasing the thickness of adjusting shims increases initial 

injection pressure. Decreasing thickness reduces initial pres- 
sure. 

b. A shim thickness of 0.04 mm (0.0016 in) corresponds approx- 
imately to a difference of 471 kPa (4.71 bar, 4.8 kg/cm2, 68 
psi) in initial injection pressure. 

LEAKAGE TEST 
1. Maintain the pressure at about 981 to 1,961 kPa (9.8 to 19.6 

bar, 10 to 20 kg/cm2, 142 to 284 psi) below initial injection 
pressure. 

2. Check that there is no dripping from the nozzle tip or around 
the body. 

3. If there is leakage, clean, overhaul injection nozzle or replace 
it. 

Thickness mm (in) 

0.1 (0.004) 
0.2 (0.008) 
0.3 (0.01 2) 
0.4 (0.016) 
0.5 (0.020) 

0.52 (0.0205) 
0.54 (0.0213) 
0.56 (0.0220) 
0.58 (0.0228) 
0.8 (0.031) 

SPRAY PATTERN TEST 
I. Pump the tester handle 4 to 6 times per second or more. 
2. Check the spray pattern. 
3. I f  the spray pattern is not correct, clean injection nozzle or 

replace it. 

Part number 

1661343600 
1661 343601 
1661343602 
1661343603 
1661343604 
1661343605 
16613-43606 
1661343607 
1661 343G08 
1661343609 



Air should be bled out of fuel system when injection pump is 

: removed or fuel system is repaired. 
.. Protect pump and engine mounts from fuel splash with rags. 

I f  engine will not start after bleeding air, loosen injection tubes 
at nozzle side and crank engine until fuel overflows from injec- 
tion.tube. Tighten injection tube flare nuts. 
I f  the engine does not operate smoothly after it has started, race 
it two or three times. 

In-line Pump 
1. Remove the cap that covers the priming pump @ . 
2. Turn the priming pump @ counterclockwise. 
3. Loosen the air vent screws @ . 
4. Move the priming pump @ up and down until no further air- 

bleed comes out of the air vent screws @. 
5. Tighten the air vent screws @. 
6. Push and turn the priming pump clockwise. 
7. Install the cap. 

VE Pump 
1. Loosen the air vent screw @ . 
2. Move the priming pump @ up and down until no further air- 

bleed comes out of the air vent screw @. 
3. Tighten the air vent screw @ . 
4. Move the priming pump @ up and down until there is 

suddenly more resistance in the movement. 

Checking Priming Pump 
VE PUMP 
Before checking priming pump, make sure that fuel filter is 
filled with fuel. 
1. Disconnect fuel return hose. . 
Place a suitable container beneath hose end. 
2. Pump priming pump and check that the fuel overflows 

from the hose end. I f  not, replace priming pump. 



' FUEL FILTER .. . . 
. . . . -  . . ,.. . . . - - lTDlZl . , 

Overflow valve 
opening p-re 
98 - 137 k ~ a  
(0.98 - 1.37 bar, 
1.0 - 1.4 kg/cm2, 14: 20 

Overflow Valve ' 

IN-LINE PUMP - 
- Attach a pressure-gauge to fuel filter discharge port, and check 
. valve opening .pressure by operating priming pump. If  pressure 

i s  not within range of 98 to 137 kPa (0.98 to 1.37 bar, 1.0 to - 
. 1.4 kg/cm2 , 14 to 20 psi), replace overflow valve. 
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Description 
The closed-type crankcase ventilation system is utilized as a 
crankcase-.emission control system. 
The--closed-type crankcase emission control system prevents 
blow-by gas from entering the atmosphere and keeps the internal 
crankcase pressure constant. 
During the valve operation, the blow-by gas is fed into the intake 
manifold by the air control valve. 
This is  activated by the internal rocker cover pressure. When the 
intake air flow is restricted by the throttle chamber, the internal 
rocker cover pressure decreases. At this point, the crankcase 
emission control valve keeps the internal r6cker cover pressure 
constant so that air or dust is not sucked in around the crank- 
shaft oil seal. 

Fresh air --.- 
Blow-by gas- 

Air contrd valve 

** 

SEF432F 

SE F060B 

SEaQ2 
-- 

Inspection 
AIR CONTROL VALVE 
1. Remove rocker cover. 
2. Remove control valve from rocker cover. 
3. After plugging the center hole with adhesive tape, check that 

air flows from inlet by blowing air from outlet and that air 
does not flow by inhaling air. 

- 

Ventilation Hose 
1. Check hoses and hose connections for leaks. 
2. Disconnect all hoses and clean with compressed air. 

I f  any hose cannot be freed of obstructions, replace. 
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Schematic 



QUICK-GLOW SYSTEM 1 ~ ~ 4 2 1  

Wiring Diagram 
. - 



.. - 
-- - --- QUICK-GLOW SYSTEM E?!EJ 

Description , ' 

When the ignition switch i s  turned-on, the relay is turned on and the "high-level" electric current flows 
through the glow plugs and heats .them up quickly. After TI seconds have passed, the control unit turns off 
the glow indicator but the relay remains on. The relay chops the electric current when the ignition switch 
turns to "START" from-"ON". 
The relay has been chopping for T, seconds after the ignition switch has returned to "ON" from "START". 
When not cranking, the relay chops . the . electric current while T, - T, seconds after the ignition switch has 
turned to "ON" from-"OFF". 

T, : approx. 2 - 6 [sec.] (Varies with coolant temperature.) 
T, : approx. 3 - 14 [sec.] (Varies with glow plug terminal voltage.) 
T, : approx. 15 [sec.] 
T, : approx. 15 [sec.] 

When the ignition switch is repeatedly turned "ON" and "OFF", T, becomes shorter. 

------ When not crank~ng 

OFF 

Indicator 
OFF 

ON 

. - 

r 

Relay 

4 
Glow Plug 
Temperature , 

% '., 
\ '. 

C * 
Elapsing time 

SE L337J 



QUICK-GLOW SYSTEM I TO42 J 

. Engine fails to start or is hard to start. 

I 

Check fuel level, fue!supplying system, starter motor,-etc. 

N.G. 
I 

Correct. 

4 
Check that all glow plug connecting ;late nuts 
are installed properly. Refer to "Glow Plug 
Connecting Plate Nuts Check." 

I 
- - -  -- 

O.K. 

Turn ignition switch OFF for more than 10 seconds. 

I 

Check if glow indicator comes on in a few seconds.when the ignition switch is  turned to ON. 
I I 

Check for a burned out bulb. Rep[& bulb. 

-. 

Check harness between fuse 

Check" for glow control unit. 
* 

and glow control unit. 
I 

Replace glow control unit. 
Control Check". 

Check short circuit on harness 
between ignition switch and 
glow indicator. 



QUICK-GLOW SYSTEM P!Z,l 
Trouble-shooting (Cont'd) 

(From previous page) 

'I' 
Replace glow plug. 

1 I O.K. 

( O.K. 

Check harness between glow control 
unit and ignition switch. 

O.K. 

Go to "Glow Control Check". Replace glow control unit. 

1 

Check harness between 
glow control unit and glow relay 
glow relay and glow plug 



QUICK-GLOW SYSTEM . 

r 

Ohmmeter 

SEL778H 

Check 
GLOW PLUG CONNECTING PLATE NUTS CHECK 
Check that all glow plug connecting plate nuts and harness nut 
are installed securely. 

a .  

GLOW PLUG CHECK 
Remove glow plug connecting plate and perform continuity 
test between each glow, plug-and cylinder head. 

No continuity ... Replace glow plug. 

GLOW RELAY CHECK 
The glow relay is normally open. 
For check, refer to STANDARDIZED RELAY. 

WATER TEMPERATURE SENSOR UNIT CHECK 
Measure resistance to temperature as shown. 

Coolant temp. OC (OF)  Resistance kSZ 
.- - 

-26 (-1 3) 
- .  

19 - - 
0 (32) S .6 

20 i6W 2.5 

40 (104) 1.2 



QUICK-GLOW SYSTEM k!4 

. Control Unit Check 
POWER SUPPLY CIRCUIT CHECK 
Disconnect harness connector from glow control unit and per- 
fotm vokage check and continuity check. 

-. 

WATER TEMPERATURE SENSOR CIRCUIT CHECK 
Check continuity between terminals @ and 0. 
Measure resistance to temperature approximately as shown 
in 'Water temperature sensor check". 

START SIGNAL INPUT CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from the starter motor's "S" 

terminal. 
3. Check terminal voltage between @ and 0 when the ignition 

switch is at "START". 
Voltage: approx. 12V 

Vokmeter tvminals 

GLOW INDICATOR CONTROL CHECK 
1. Turn ignition switch OFF. 
2. Leave harness connector joined to glow control unit. 
3. Connect test lamp to glow control unit as shown. 
4. Turn ignition switch to ON and measure the time the test 

lamp stays lit 
Time the test lamp should stay lit. 

Approx. 2 - 6 seconds. 
(Varies with coolant temperature) 

(+) 

0 

lgnition switch positinn 

(-1 

0 

OFF 

OV 

lgn~t~on sw~tch OFF 

Continuity exists 

ACC 

OV 

Ohmmeter terminals 

ON 

Approx. 12V 

(+I 

@ 

(2) 

Body .g~wnd 



.* 
QUICK-GLOW SYSTEM ITM2I 

Control Unit Check (Cont'd) 

GLOW CONTROL CHECK 
1. Turn ignition switch OFF. 
2. Leave harness connector joined to glow control unit. 
3. Connect test lamp to glow control unit as shown. 

. 4. Turn ignition switch to ON and measure the time the test 
lamp stays lit. 

Time the test lamp should stay lit. 
Approx. 3 - 14 seconds. . . 

(Varies with glow plug terminal voltage) 

The time will be shortened i f  ignition switch is OFF only a short 
time. 
Therefore, when measuring the time, leave ignition switch OFF 
for more than 1 minute, and then turn ignition switch to ON. 
This time, the test lamp came on and went off approx. 1 - 3 
times after which it stayed lit. 
5. When ignition switch is turned to START and returned to 

ON, the test lamp comes on and goes off approx. 3 - 6 times. 



INJECTION PUMP CONTROL. SYSTEM l ~ D 4 2  I 

Description 
. - 

FUEL EXCESS OPERATION 

I N J E C T  I ON PUMP CONTROL UN I T  
(D.P.C.  m o d u l e )  

, D 0 f W @ C  8 88T'tBQPt 
11 tr 41 o 

OIL PRESSURE 

INJECTION PUMP 
CONTROLLER 

BATTERY 

S C ~ X  

When the starting switch is turned to 'START", the fuel injection control unit activates. This permits an 
electrical current to flow in sequence via rotor A of the fuel injection pump controller, from terminal 0 t o  
rotor A and terminal C, causing the fuel injection controller motor to  run. 
As the motor runs, rotor A rotates and, when it reaches i t s  start position, current flow between terminat 0 
and C is  broken, which stops the motor's operation. The controller i s  thus brought to i t s  IMI position. 



INJECTION PUMP CONTROL SYSTEM p j  

DRIVE OPERATION 

Description (Cont 'd )  

. - .  . -  

(D.P.C.  m o d ~  l e) 

. . 

- - - SELB5SK 

When the starting switch is turned from "START" to "ON", the fuel injection pump control .unit activates. 
This permits an electrical current to flow in sequence via rotor A of the fuel injection pump.controller, from 
terminal D to rotor A and terminal C, causing the fuel injection controller motor to run. 
As the motor runs, rotor A rotates and, when it reaches its drive position, current flow between terminals 
D and C is broken, which stops the motor's operation. Thus, the controller is set at i t s  ml position. . 



INJECTION PUMP CONTROL SYSTEM 1 ~ ~ 4 2 1  

Description (Cont'd) 

ENGINE STOP OPERATION 

I N JECT I ON PUMP CONTROL UN I T 
(D.  P .  C .  rnodu l el 

. - 

- - -  - - - - -  - - .  - - . - - - - - - - -  .. SELSlYlK 

When the ignition switch is turned t o  "OFF" or when the oi l  pressure switch turns "ON", the fuel injection 
pump control unit will activate. When this happens, current flows in sequence through terminal S, rotor 
A and terminal C, causing the controller's motor to  rotate as well as rotor A. As the rotor reaches the stop 
position, current flow between terminals S and C is broken and the motor will then stop. The controller is 
thus set at its -1 position. 



- .  INJECTION PUMP CONTROL SYSTEM1 1 TMZ J 

Wiring Diagram 

I 3 
F U S I B L E  L I N K  I G N I T I O N  SWITCH 

ON o r  START 
(Main harness) 

FUSE BLOCK 
@@ 

-- 

BATTERY 

I N J E C T I O N  PUMP 
CONTROL U N I T  
(D .P .C .  module) 

I N J E C T I O N  PUMP 
CONTROLLER 

PRESSURE 
SW I TCH 



INJECTION PUMP CONTROL SYSTEM lE!zl 
Trouble-shooting 

CASE 1 

ENGINE DOES NOT START. 

. . 

Turn ignition witch to START to ensure that injec- 
tion pump control lever moves to START position. Check fuel system, glow plugs, etc. 
(Refer to "Control Lever Operation Check".) - -  

N.G. - 
- - - - 

Check whether connecting rod i s  disengaged. h m @ C L  
d 

< Go to "Injection Pump Controller Check". Replace injection pump.controller. . 
O.K. 

Go to "Injection Pump Control Unit Check" Replace injection pump control unit (D.P.C. module). 
to check fuel excess control. 

O.K. 

I 1 

I Check oil pressure switch and harness between 
injection pump control unit and oil pressure switch. 



- INJECTlON PUMP CONTROL SYSTEM 1 ~ ~ 2 1  

Trouble-shooting (Cont'd) 

CASE 2 

ENGINE STARTS BUT SOON STOPS. 
I 

/ After engine starts (ignition switch ON), ensure \ , 
that injection pump control lever moves to DRIVE Check fuel system, venturi, e t c  
position. 
(Refer to "Control Lever Operation Check".) 

N.G. 

with ignition switch ON, disconnect oil pressure 
switch connector to see if-injection pump control Check oil pressure lines and oil pressure switch. 
lever-moves to DRIVE position. 

I 

. . .  N.G. 
. . 

. . 

Go to "Injection Pump Controller Check". Replace injection pump controller. 

Go to "Injection Pump Control Unit Check" Replace injection pump control unit (D.P.C. module). 
to check drive position control. 

O.K. 
i 1 Check short circuit in wiring harness between 1 

injection pump control unit and oil pressure switch. 



INJECTION PUMP CONTROL SYSTEM 

Trouble-shooting (Cont'd) 

CASE 3 

ENGINE CONTINUES TO RUN WHEN IGNI- 
TION SWITCH IS TURNED OFF. 

Check whether connecting rod is disengaged. Connect. 

O.K. 

# . 
Go to "Injection Pump Controller Check". Replace injection pump controller. 

Go to "Injection Pump Control Unit Check" Replace injection pump control unit (D.P.C. module). 
to check engine stop control. 

> 
I 

Check harness between injection pump controller 
and injection pump contr'ol unit. 

CASE 4 

ENGINE CONTINUES TO RUN IN REVERSE 
Dl RECTION. 

f 

Turn ignition switch off to see if engine stops. Refer to Case 3 above. 

1 

+ 
Disconnect and ground oil pressure switch connektor Check oil pressure switch, oil pressure lines, etc 
with a suitable lead wire to see if engine stops. 

I 
I N.G. + 

Go to "Ignition Pump Control Unit Check" to check Replace injection pump control unit (D.P.C. module). 
the operation of the anti-reverse rotation function. 

- 

O.K. 

I Check harness between injection pump control 1 
I unit and oil pressure switch. 

- . -- -. - - -- 



INJECTION PUMP CONTROL SYSTEM @!El 

1 Injection Pump Control Lever Operation Check 
(1) "START" OPERATION 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from starter motor "S" 

terminal. 
3. Turn ignition key to "START" in order to ensure that injec- 

tian pump control lever moves to the start position. 

1 (2) "DRIVE" OPERATION 
1 1. Turn ignition switch OFF. 

2. Disconnect harness connector from oil pressure switch. 
1 3. Turn ignition key to "ON" to ensure that injection pump 

I control lever moves to the drive position. 



INJECTION PUMP CONTROL SYSTEM P%l 

SEL692K 

BATTERY 
IDC12VI 

SEL467E 

lnjection Pump Control Lever Operation Check 
(Cont'd) 
(3) "STOP" OPERATION 
1. Turn ignition switch to "OFF" in order to ensure that injec- 

tion pump control lever moves to the stop position. 
2. Start engine. Disconnect and ground oil pressure switch 

connector with a suitable lead wire to see if injection pump 
control lever moves to the stop position. 

lnjection Pump Controller Check 

MOTOR CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from injection pump con- 

troller. 
3. Apply battery voltage between terminals @ and @ . 

lnjection pump controller motor should run and control lever 
should rotate. 

I f  injection pump controller does not work, replace controller. 

When replacing controller, be sure to disconnect 6-pin harness 
connector from injection pump control unit and then reconnect 
it after installing controller. 



INJECTION PUMP CONTROL SYSTEM I T ~21 
lnjection Pump Controller Check (Cont'd) 

B A r n R Y  
(DCl 2V) 

SEL460E 

&pin connector 

SE L459E 

LEVER POSITION CONTROL CHECK 
Fabricate adapters, as shown in the following illustration, and 

connect terminal @ to each of terminals listed in the table 
below. Injection pump control lever should stop at correspond- 
ing position. 

Be careful not to connect lead wire to the wrong terminals as 
this will damage injection pump controller. 

lnjection Pump Control Unit (D. P.C. module) 
Check 

Connsct terminal 
@ to: 

Terminal @I 

Terminal @ 

Terminal (@ 

PREPARATION FOR CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from starter motor "S" 

terminal. 
3. Disconnect the 8-pin harness connector from the injection 

pump control unit. 
4. Connect test lamp between terminals @ and @ of 

injection pump control unit. 

Corresponding position of 
injection pump control lever 

START 
.- 

STOP 

OR lV E 



.- . INJECTION PUMP CONTROL SYSTEM @!El 

SEL46OE 

- 

Oil p-n lmltion MtFh ... START - ON 
mi* 

-- 
SEL461 E - 

Injection Pump Control Unit (D.P.C. module) 
Check (Cont'd) 

ENGINE STOP CONTROL CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from oil pressure switch. 
3. Connect a suitable lead wire between terminals @ and 0.  
4. When ignition switch is turned to "OFF" from "ON", test 

lamp should come on and go off in about 10 to 20 seconds. 
5. Disconnect 6-pin connector and then reconnect it. 

DRIVE POSITION CONTROL CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from oil pressure switch. 
3. Connect a suitable lead wire between terminals @ and 0.  
4. When ignition switch is turned to "ON" from "START", test 

lamp should come on and go off in about 10 to 20 seconds. 
5. Disconnect 6-pin connector and then reconnect it. 



INJECTION PUMP CONTROL SYSTEM F!?zl 

milch ... OFF -START 

SE L462 E 

T r r  
1-P 
{SAW) 

... START + ON 

switch 

SEL463E 

Injection Pump Control Unit (D.P.C. module) 
Check (Cont'd) 

FUEL EXCESS CONTROL CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from oil pressure switch and 

ground it with a suitable lead wire. 
3. Connect a suitable lead wire between terminals @I and 0. 
4. When ignition switch is  turned to "START", test lamp 

should come on and then go off in about 10 to 20 seconds. 
5. Disconnect 6-pin connector and then reconnect it. 

ANTI-REVERSE ROTATION FUNCTION CHECK 
1. Turn ignition switch OFF. 
2. Disconnect harness connector from oil pressure switch and 

ground it with a suitable lead wire. 
3. Connect a suitable lead wire between terminals @ and 0 .  
4. When ignition switch is turned to "ON" from "START", 

test lamp should come on, and then go off in about 10 to 
20 seconds. 

5. Disconnect 6-pin connector and then reconnect it. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 
I CARBURETOR (Jet and air bleed size) 

Carbu retor model 

1 
P: Primary S: Secondary #: -mm 

100 

Main jets for high altitude 

Throttle chamber bore mm (in) 

Venturi diameter mm (in] 

Main jet 

Main air bleed 

Slow jet 

Slow air bleed 

4XloO ~132001 #l26 MOO 

Replacement of main jets is not necessary for models equipped with 
altitude compensation system. 

P - 
S 

P 

S 

P 

s 

P 

s 

P 

S 

P 

S 

E.G.R. CONTROL VALVE 
kPa (mbar, mmHg, inHg) 

Fully open vacuum Over -14.7 (-147, -1 10, -4.33) 

GuH nandud model 

Power jet 

VACUUM MOT OR 
kPa (mbar, rnmHg, inHg) 

Opening starts -9.6 (-96, -72, -2.83) 
Fully open Over -1 9.5 (-195, -1 46, -5.75) 

36 11.421 

40 (1.57) 

32 (1 261 

36 (1.42) 

#I 42 

#2% I e m  1 #226 

#60 

nsa 

#54 

#I30 

#I80 

W80 

M20 I #a0 I 6124 

MTT 

21538026 

~ r r  

21-26 

Aualb model 

~n 
21J-23 

Model except Australia and 
Gulf standard models 

A ~ T  

211380.24 

stmrkd 

21J-27 

~ropicr~ 

21J36028 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I ~ B 4 2 )  

A.T.C. AIR CLEANER 
Inspection and Adjustment 

FUEL PUMP 

IDLE COMPENSATOR 

- -  Amrogkrricamprmum 
'C ( O F 1  

Unit: OC (OF) 

mouv 
38 1100) 

Below 10.7 (107.80.3.15) a d  air 

Above 22.7 (227, 170.6.69) Hotair 

Idle compensator partially opens 65 - 74 (149 - 165) 

Idle compensator fully owns Above 74 (165) 

Above 
4% 111%) 

Coot air 

CboI eir 

CARBURETOR (Jet and air bleed size) 

B.C.D.D. 

Fuel pump capacity 
mQ (Imp f l  oz)lminute 
at 1,000 rpm 

Fuel p r r r ~ n  
kPe (bar, kg/cm', pll) 

T.V.V. operation temperature 
Open "C (OF) 

Closed 'C ( O F 1  

More than 2,600 (91.5) 

25.5 - 32.4 (0.255 - 0.324, 
0 2 6  - 0.33, 3.7 - 4.7) 

50t3 (122t5.4) 

30 (861 

Carburetor model 

Model 

B.C.D.D. set pressure 
(at sea levell 

kPa (mbar, 
mmHg, inHg) 

' 

Choke type 

Fast idle adjustment 
Fast idle speed 
( A n  model in "N" position) rpm 

Clearance " A  
mm (in) 

(at 2nd cam step) 

Vacuum break adjustment mm (in) 
Clearance "R, " 

Clearance "R, " 

F.I. pot sdjustment 
F.I. pot touch speed rpm 

ldle speed 
( A n  model in "D" position) rpm 

Idle CO % 

Model except 
Australia and 
Gulf standard 

models 

Mr r  

Australia and Gulf 
standard models 

Mrr  A n  

-76.0k0.7 
(-760k7, 

-570k5, 
-22.44i0.20) 

Gulf standard model 

-78.6t0.7 1-786k7, 
-590k5, -23.23i0.20) 

M/T 

21J36G25 

A n  

21536026 

Australia model 

3.25*025 (0.1280'-0.0098) 

5.0k0.5 (0.197k0.020) 

MTT 

21J36G23 

Model except Australia and 
Gulf standard models 

- 

A n  

21536024 

Standard 

21536027 

Manual choke 

Tropical 

21J36@28 

1 ,1 00i50 

225+0.15 
(0.0886 

iO.0059) 

650i50 

1.5 

Manual choke 

1,l mk50 

225i0.15 
(0.0886*0.0059) 

900k50 

2.58t0.15 
(0.1016 

tO.0059) 

Automatic choke 

1.700t100 

1,100k50 

1.3720.1 4 
(0.0539 

20.0055) 

1,700k100 - 

9 m i 5 0  

1.64t0.14 
(0.&46 

t0.0055) 

- 



SERVICE DATA AND SPECIFICATIONS (S.D.S.1 b!EI 
Inspection and Adjustment (Cont'd) 

DISTRIBUTOR 

Distributor spark advance curve 

Tme 

Firing order 

Rotating direction 

Point gap mm linl 

Cap insulation resistance MR 

Rotor head insulation resistance Ma  

Cap carbon point length mm (in) 

--c Vacuum -kPa (-mbar, -mmHg, -ink@) 

TOT0047 1 

[MITSUBISHI make] 

1-5-3-6-2-4 

Counterclockwise 

0.45 - 0.55 (0.018 - 0.022) 

More than 5 0  

More than 5 0  

More than 3 (0.12) protruded length 

Primm mimnes 
fat wc (ss0FI1 n I 1.m-3.a 

IGNITION COIL 

Set to O0 at 300 rpm 
I$ 1 I I - 

I 

TW. 
-1549 

[HANGHIM mrko? 

S l W d W y  r a h n r a  
[at W C  (WFjl k.C1 9.0- 13A 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) - - - . P ITD421 
In-line Type lnjection Pump 

APPLICATION Governor 

INSPECTION AND ADJUSTMENT 
Injection timing 

Destination 

General areas 

Injection timlng I e.T.0.c. is' 

Injection pump 

Part number 
- 

16700-06J60 

16700-06J61 

(pre-stroke: plunger lift 

Camshaft end play 
adjusting shim 

Pump number 

101641-9292 

101641-9302 

Remarks 

Without high 
altitude 
compensator 

With high 
altitude 
compensator 

Feed pump 

Part number 

19241 37504 
19241 37505 
19241 37500 
19241 37501 
19241 37502 
19241 -37503 
19241 37506 
19241 37507 

1922737500 
1922737501 
1922737502 
1922737503 
19227 37504 

1922937500 
1922937501 
1922937502 
1922937503 
1922937504 

Thickness 
mm (in) 

Roller to pin clearance 1 I 0.30 1001 181 

Pneumatic governor 
spring adjusting shim 

Torque control travel 
adjusting shim 

Torque control spring 
adjusting shim 

W l r d  
nun (in) 

405 mQ (14.3 Imp f l  oz) or more 
Oil feed rate within 15 seconds at a pump 

speed of 1,000 rpm. 

0.2 (0.008) 
0.3 (0.01 2) 
0.5 (0.020) 
1 .O (0.039) 
1.5 (0.059) 
2.0 (0.079) 
2.5 (0.098) 
3.0 (0.1 18) 

0.1 (0.004) 
0.2 (0.008) 
0.3 (0.01 2) 
0.5 (0.020) 
1 .O (0.039) 

0.1 (0.004) 
0.2 (0.008) 
0.3 (0.01 2) 
0.5 (0.020) 
1 .O (0.039) 

Wear limit 
mm (in) 

Pumping capacity 

Discharge should occur within one 
minute (60 seconds) with a pump 
speed of 100 rpm and intake head 
of 1 .O meter (3.3 ft). 

Oil feed pressure 

The time required to  develop an oil 
feed pressure of 333 to 412 kPa (3.33 
to 4.12 bar, 3.4 to 4.2 kg/an2, 48 to 
60 psi) with a feed pump speed of 
600 rprn should be within 30 seconds. 

Pumping capacity 
(priming pump) 

Operate the priming pump at a 
rate of 60 to 100 strokes per 
minute and verify that pumping 
is started within 25 strokes. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) l rw]  
In-line Type lnjection Pump (Cont'd) 

Timer Fuel filter 

98 - 137 (0.98 - 1.37, 
pressure 1.0- 1.4.14-20) 

Flyweight holder to flange 
clearance (Lock plate to 
thrust washer clearance) 

rnm (in) 

Timer spring adjusting 
shim 

- 

Timer plate bearing 
adjusting shim 

Injection pump calibration data 

This data will be introduced later. 

0.02 - 0.10 (0.0008 - 0.0039) 

Thickness 
rnrn (in) 

0.1 (0.004) 
0.2 (0.0081 
0.3 (0.012) 
0.4 (0.01 6) 
0.5 (0.0201 
0.6 (0.024) 
0.7 (0.028) 
0.8 (0.03 1 
0.9 (0.035) 
1 .O (0.039) 

0.10 (0.00391 
0.12 (0.0047) 
0.14 (0.0055) 
0.1 6 (0.0063) 
0.1 8 (0.0071 1 
0.20 (0.00791 
0.30 (0.01 18) 
0.50 (0.0197) 

Pan number 

1682237500 
16822-29000 
1682237501 
16826-9901 1 
1682237502 
16822-29001 
1682237506 
1682237507 
1682237508 
16822-29002 

1682689007 
1682889000 
1682699001 
1682699002 
1682689003 
16826-99005 
1682699006 
16826-99004 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I TMZ 1 

VE-Type lnjection Pump 

APPLICATION 

Australia I 167OMlglO2 I 104760.4021 1 Mil without 
exhaust brake 

Destination 

INSPECTION AND ADJUSTMENT 
Injection timing 

Part No. Pump No. Remarks 

Plunger lift mm (in) 
I 0.74t0.02 ~0.0291rO.0008~ 

(equivalent to 6' B.T.D.C.1 

Use of adjustment value and adjusting shim 
when installing injection pump. 

Dimension "KF" mm (in1 6.5 - 6.7 (0.256 - 0.2641 

- - 

Adjusting shim ("A" position) 

Part number 

"K4' 
SE Fa39 

Adjusting shim ("B" position) 

Dimension "K" mm (in! 

Thickness mm (in) 

3.2 - 3.4 (0.126 - 0.134) 

Diemnsion "L" mm (in) 1.5 - 2.0 10.059 - 0.079) 

Pan number 

16884-V0700 
16884\/0701 
16884V0702 
16884-V0703 
16884V0704 
16884-V0705 
16884~0706 
16884-V0707 
16884-VO708 . 
16884-V0709 
16884-V0710 
16884-V0711 
16884-V0712 

"L" 

mm (in, 

1.92 (0.0756) 
2.00 (0.0787) 
2.08 (0.0819) 
2.16 (0.0850) 
2.24 (0.0882) 
2.32 (0.0913) 
2.40 (0.09451 
2.48 (0.09761 
2.56 (0.1008) 
2.64 (0.1039) 
2.72 (0.1071) 
2.80 (0.1 1021 
2.88 (0.1 134) 

Part number 

16742-RE100 
16742-RE101 
16742-RE102 
16742-RE103 
16742-R8104 
16742-RE105 
16742-RE106 
16742-RE107 
16742-RE108 
16742-RE109 
16742-R8110 
16742-RE1 11 

Thickness 
mm (in1 

1.96 (0.0772) 
2.04 (0.0803) 
2.12 (0.0835) 
2.20 (0.0866) - 

2.28 (0.0898) 
2.36 (0.0929) 
2.44 (0.0961 
2.52 (0.0992) 
2.60 (0.10241 
2.68 (0.1055) 
2.76 (0.10871 
2.84 (0.1 118) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) E!sl 
VE-Type lnjection Pump (Cont'd) 

'Iw Of mrn (in) 0.1 5 - 0.35 (0.0059 - 0.0138) 
holder "L" 

Adjusting shim 

Injection pump calibration data 
This data will be introduced later. 

Part number 

19208-V0700 
19208-VO701 
19208-V0702 
19208-VO703 
19208-VO704 

Dimension "MS' mm (in) 0.9 - 1.1 (0.035 - 0.043) 

Thickness mm (in) 

1.05 (0.04131 
1.25 (0.0492) 
1.45 (0.0571 
1.65 (0.0650) 
1.85 (0.0728) 

Tension lever - . . ------ 

Collec 
lever 

5 1 starter lever 

Adjustins cloning plug 

Part number 

16268-R8100 
16268-R8101 
16268-R8102 
16268-R8103 
16268-R8104 
16268-R8105 
16268-R8106 
16268-R8107 

Length mm (in) 

3.10 (0.1220) 
3.30 (0.1299) 
3.50 (0.1378) 
3.70 (0.1457) 
3.90 (0.1 535) 
4.10 (0.1614) 
4.30 (0.1693) 
4.50 (0.1 772) 



ENGINE CONTROL, FUEL & 
EXHAUST SYSTEMS 
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ENGINE CONTROL SYSTEM 

Accelerator Control System 
a. Warm up engine to  normal operating temperature. 
b. Check t o  see if throttle valve fully opens when accelerator pedal is fully depressed and if it returns t o  idle 

position when released. 
c. Adjust accelerator pedal free play by turning adjusting nut. 
d. Check accelerator control parts for improper contact with any adjacent parts. 
e. When connecting accelerator wire, be careful not to  twist or scratch its inner wire. 
f. Apply a light coat of recommended multi-purpose grease t o  all sliding or friction surfaces. Do not apply 

grease t o  wire. 
g. Make sure that engine speed returns t o  idle when idling control knob is turned completely counterclock- 

wise. 
h. On automatic transmission models, make sure kickdown switch rod is fully pushed in when accelerator 

pedal is depressed completely. 

Choke Control Wire 
Make sure choke valve opens fully when choke knob is pushed in all the way and closes when knob is 
fully pulled out. 



ENGINE CONTROL SYSTEM 

Accelerator Control System 
Choke control wire adjustment 

Choke control wire 
(Gasoline engine except autwhoke model) 

Diesel engine model 

Idling control wire 
(Diesel engine model) 

Kickdown switch 

[4) : N.m (kern, ft-lb) 

m 8 - i 2 ( o a - i 2 , 5 ~ - 8 . 7 )  

own switch 

QMI: 

1 -3mm 
(0.04 - 0.12 in) 



FUEL SYSTEM 

WARNING: 
When replacing fuel line parts, be sure t o  observe the following: 
a. Put a "CAUTION: INFLAMMABLE" sign i n  workshop. 
b. Be sure t o  furnish the workshop with a CO, fire extinguisher. 
c. Be sure t o  disconnect battery ground cable before conducting operations. 
d. Put drained fuel i n  an explosion-proof container and put l id  on securely. 
CAUTION : 
a. Do  not  disconnect any fuel line unless absolutely necessary. 
b. Plug hose and pipe openings t o  prevent entry o f  dust or  dirt. 
c. Always replace O-ring and clamps wi th new ones. 
d. Do  not  kink or twist hose and tube when they are installed. 
e. Do  not  tighten hose clamps excessively t o  avoid damaging hoses. 
f. When installing fuel check valve, be careful o f  its designated direction. (Refer t o  section EF & EC.) 
g. Run the engine and check for teaks at connections. 

A F. ' 

.. 
WAGON AND HARDTOP MODELS vD 2 - 6 10.2 - 0.6.1 -4- 4.3) 

(ql s - s ! o ~ - o . ~ u - ~ P )  

. '. : 

3 - 4 (0.3 - 0.4.2.2 - 29) 

Fuel mnk protector 

(28 - 86.20 - 26) 
: N.m (kg-rn, ft-lb) 

*Clamps SFE977 



FUEL SYSTEM 



EXHAUST SYSTEM 

- After installation, check that mounting brackets and mounting insulator are free from undue stress. I f  
any of above parts is not installed properly, excessive noises or vibrations may be transmitted to vehicle 
body. 
Check all tube connections for exhaust gas leaks, and entire system for unusual noises, with engine 
running. 
Always replace exhaust gaskets with new ones when disassembling. 

Pickup model 
When connecting center tube and muffler assembly, use the Genuine Nissan Sealant "Exhaust Sealant Kit 
20720-N2225" or an equivalent to eliminate gas leakage at the joint. 



EXHAUST SYSTEM 

HARDTOP AND WAGON 

Muffler assembly 

8 

Australia model with TB42 and AT 



EXHAUST SYSTEM 

PICKUP 
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PRECAUTIONS 

Precautions 
Recommended fluid is brake fluid "DOT 3". 
Never reuse drained brake fluid. 
Be careful not to splash brake fluid on painted areas. 
When removing and installing clutch piping, use Tool. 
Use new brake fluid to clean or wash all parts of master 
cylinder, operating cylinder and clutch damper. 
Never use mineral oils such as gasoline or kerosene. 
It will ruin the rubber parts of the hydraulic system. 

WARNING: 
After cleaning the clutch disc, wipe it with a dust collector. Do 
not use compressed air. 



PREPARATION 

SPECIAL SERVICE TOOLS 

*: Special tool or commercial equivalent 

Tool number 
Tool name 

Description 1 -  
ST2005001 0 
Base plate 

Inspecting diaphragm spring of clutch 
cover 

Distance piece 

I 

cover 
ST200501 00 

GG94310000' 
Flare nut torque 
wrench 

* % Inspecting diaphragm spring of clutch 

Removing and installing each clutch piping 

ST20600000' Installing clutch cover and clutch disc 
(KV30100100) 
Clutch aligning bar 

ST2005O24OC 
Diaphragm spring 
adjusting wrench 

Adjusting unevenness of diaphragm spring 
of clutch cover 

COMMERCIAL SERVICE TOOL 

Tool name 

Wk: $2 (0:1281 d k  

Unit: mm {k) 



CLUTCH SYSTEM 

mw l w 1 6  -22 (1.6 - 1.2~12 - 16) 

Fulcrum  in a- - Stopper bolt 

Lock nut 

Hr-it (q) 16-22(1.6-2.2,12-16) 
(0.8 - 1.1.5.8-8.0) 

Clevis pin @ 
-'c 

\ Return spring 

Snap pln 

(1 Clutch pedal 

operation 
cylinder 

@ : Apply lithium-based grease including molybdenum disulphide. 
(q) : N.m (kg-m, ft-lb) 



INSPECTION AND ADJUSTMENT 

Adjusting Clutch Pedal 
1. ~ d j u s t  pedal height with pedal atopper. 

Pedal height "H*": 
202 - 212 mm (7.95 - 8.35 in) 

* :  Measured from surface of melt sheet to pedal pad 

2. Adjust pedal free play with master cylinder push rod or 
clutch booster input rod. Then tighten lock nut. 

Pedal free play "A": 
1.0 - 3.0 mm (0.039- - 0.118 in) 

Pedal free play means the following total measured at posi- 
tion of pedal pad: 

Play due to clevis pin and clevis pin hole in clutch pedal. 
Play due to piston and push rod. 

Bleeding Procedure 
Carefully monitor fluid level at master cylinder during 
bleeding operation. 

1. Top up reservoir tank with recommended brake fluid. 
2. Connect a transparent vinyl tube to air bleeder valve. 
3. Fully depress clutch pedal several times. 
4. With clutch pedal depressed, open bleeder valve to release 

air. 
5. Close bleeder valve. 
6. Repeat steps 4 through 6 above until clear brake fluid 

comes out of air bleeder valve. -. --, 



HYDRAULIC CLUTCH CONTROL 

Clutch Master Cylinder 

Piston cup =@) 1 
Return spring 
7 

\\r Piston assembly 

rn @J Rubbing surface to 
push rod 

[C1 1.5 - 2.9 (0.15 - 0.3.1.1 - 2.2) 
Remove this stopper, when 
removing piston and return spring. 

rn @J Rubbing surface to 
push rod 

=@J Contact surface to piston assembly 

L ~ m e r  cylinder securing nut 
(qJ 8 - 1 1  (0.8- 1.1.5.8-8.0) @ : Apply rubber grease. 

(qJ :Nn(kg-m.ft- lb)  

SCL330 

DISASSEMBLY AND ASSEMBLY 
Push piston in cylinder body with screwdriver when remov- 
ing and installing valve stopper. 

Align groove of piston assembly and valve stopper portion ' 
when installing valve stopper. 
Check direction of piston caps. 



HYDRAULIC CLUTCH CONTROL 

Clutch Master Cylinder (Cont'd) 
INSPECTION 

Check cylinder and piston rubbing surface for uneven wear, 
rust or damage. Replace if necessary. 
Check piston with piston cup for wear or damage. Replace if 
necessary. 
Check return spring for wear or damage. Replace if neces- 
sary. 
Check reservoir for deformation or damage. Replace if 
necessary. 
Check dust cover for cracks, deformation or damage. 
Replace if necessary. 

Clutch Operating Cylinder 
i 

Air bleeder screw 
7 - 9 (0.7 - 0.9.5.1 - 6.5) 

@ Rubbing surface 
to piston assembly 

@ : Apply rubber grease. 

: N.rn(kgm,h-lb) 
SCL331 

INSPECTION 
Check rubbing surface of cylinder for wear, rust or damage. 
Replace if necessary. 
Check piston with piston cup for wear or damage. Replace if 
necessary. 
Check dust cover for cracks, deformation or damage. 
Replace if necessary. 



HYDRAULIC CLUTCH CONTROL 

Clutch Booster 
1 

8 - 12 (0.8 - 1.2 5.8 - 8.7) 

[0) : N-rn (kg-rn, ft-lb) 
SeL3aa 

- -  
Gawlim lngine 

To mmifofold 

t - 

1 

f a  brake 
boomr boo= 

Died r@no 

- 
+ 

To manifold 
bee- 

= L a 7  

=-- - 

INSPECTION 
Hoses and connectors 

Check condition of vacuum hoses and connections. 
Check vacuum hoses and check valve for air tightness. 

Check valve 
Install check valve properly paying attention to its direction. 



HYDRAULIC CLUTCH CONTROL 

Clutch Booster (Cont'd) 
When pressure is applied to the clutch booster side of 
check valve and valve does not open, replace check valve 
with a new one. Engine side 

Clutch booster side 

SCLlPO 

ADJUSTMENT 
Output rod length: 

Length "A" 
1.30 - 1.55 mm (0.0512 - 0.0610 in) 

If amount of adjustment required exceeds 0.5 mm (0.020 in), 
reaction disc may have either been dislocated or fallen off. 
Replace clutch booster assembly. 

Input rod length: 
Length "B" 

130 mm (5.12 in) 



CLUTCH RELEASE MECHANISM 

=@ : Apply lithium-based grease including molybdenum disulphide. 

REMOVAL AND INSTALLATION 
Install retainer spring and holder spring. 

Remove release bearing. 

Install release bearing with suitable drift. 



CLUTCH RELEASE MECHANISM 

Pack this recess 

INSPECTION 
8 Check release bearing to see that it rolls freely and is free 

from noise, crack, pitting or wear. Replace if necessary. 
8 Check release sleeve and withdrawal lever rubbing surface 

for wear, rust or damage. Replace if necessary. 

LUBRICATION 
Apply recommended grease to contact surface and rubbing 
surface. 

Too much lubricant might cause clutch disc facing damage. 



CLUTCH DISC AND CLUTCH COVER 

Backlash of spline 

Do not clean in solvent. 
When installing, be careful that grease applied to 
main drive shaft does not adhere to clutch disc. 

Clutch cover securing bolt 

(22 - 3.0 kg*. 
16 - 22 ft4b) 

: Apply lithium-based grease including 
molybdenum diiulphiie. 

SCL206 

Clutch Disc 
INSPECTION 
Check clutch disc for wear of facing. 

Wear limit of facing surface to rivet head: 
0.3 mm (0.012 in) 

Check clutch disc for backlash of spline and runout of 
facing. 

Maximum backlash of spline (at outer edge of disc): 
1.1 mm (0.043 in) 

Runout limit: 
1.3 mm (0.051 in) 

Distance of runout check point (from hub center) 
132.5 mm (5.22 in) 

a Check clutch disc for burns, discoloration or oil or grease 
leakage. Replace if necessary. 

INSTALLATION 
Apply recommended grease to contact surface of spline 
portion. 

Too much lubricant might cause clutch disc facing damage. 



CLUTCH DISC AND CLUTCH COVER 

Clutch Cover and Flywheel 
INSPECTION 

Set Tool and check height and unevenness of diaphragm 
spring. 

Diaphragm spring height " A :  
44 - 46 mm (1 -73 - 1.81 in) 

Check thrust rings for wear or damage by shaking cover 
assembly up and down to listen for chattering noise, or 
lightly hammering on rivets for a slightly cracked noise. 
Replace clutch cover assembly if necessary. 

a Check pressure plate and clutch disc contact surface for 
slight burns or discoloration. Repair pressure plate with 
emery paper. 
Check pressure plate and clutch disc contact surface for 
deformation or damage. Replace if necessary. 

- .  Adjust unevenness of diaphragm spring with Tool. 
Uneven limit: 

0.5 mrn (0.020 in) 

Check flywheel and clutch disc contact surface for slight 
burns or discoloration. Repair flywheel with emery paper. 
Check flywheel runout. 

Runout (Total indicator reading): 
TD42 engine model 

0.15 mm (0.0059 in) or less 
TB42 engine model 

0.1 mm (0.004 in) or less 

INSTALLATION 
Use suitable wire when installing clutch cover. 



CLUTCH DISC AND CLUTCH COVER 

Clutch Cover and Flywheel (Cont'd) 
Insert Tool into clutch disc hub when installing clutch cover 
and disc. 

Remove wire after installing clutch cover and disc. 



. -  - - SERVICE DATA AND SPECIFICATIONS (S.D.S.) - 

General Specifications 

CLUTCH DISC CLUTCH CONTROL SYSTEM 

Type of clutch control Hydraulic 

CLUTCH MASTER CYLINDER 

Inner diameter mm (in) 15.87 (518) 

CLUTCH OPERATING CYLINDER 

-- 

~ m a r n d i t  mm (in) I lt4.3 (4SOJ 

Engine 

Inner diameter mm (in) 

CLUTCH BOOGTER 

f042. TB42 

38.05 13141 

Engim 

TVps 

CLUTCH COVER 

Model 

mlh 

Fadq s h  mm {in) 
WuterdC.x i n n e r d i x  
thick& 

Thickness of disc assembly 
With load 

mm (in)lN (kg, Ib) 

TWt ma 
M16 

Full load 

275TBL 

-.= 
275x 180x35 

(10.83 x 7.09 x 0.138) 

7.8- 8.2 (0.307 - 0.32311 
5,394 (550, 1 21 3) 

Inspection and Adjustment 

CLUTCH DISC CLUTCH PEDAL 
Unit: mm Iln) 

-1 free play "A" 

*: Measured from surface of melt sheet to pedal pad 

CLUTCH BOOSTER 

Output rod length " A  1.30- 1.55 
lint 1 (0.0512 - 0.05101 

Unit: mm (in) 

CLUTCH COVER 

Model 

Wear limit of facing surface to rivet head 

Runout limh of fmlq 

Distance of runout check point 
(from the hub center) 

Maximum backlash of spline 
(at outer edge of disc) 

Unit: mm (in) 

n m s L  

0.3 10.0121 

1.3 (0.051 ) 

1- (5321 

1.1 t w 1  

Uneven limit of diaphragm spring toe 
44-46(1.73- 1.81) 
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PREPARATION -- - =---- --.- - - - . - - 

SPECIAL SERVICE TOOLS 
*: Special tool or commercial equivalent 

Bushing hook set Removing 3rd gear bushing 
@ KV32102211 

Bushing hook 
@ KV32102221 

Bolt (M12) 
@ KV32102250" 

Mainshaft stopper Installing O.D. main gear 
Installing mainshaft rear end bearing 

shift fork, reverse fork rod bracket, 
striking lever, and control lever bracket 



PREPARATION 

*: Special tool or commercial equivalent 

Clutch spring 
compressor 

Remvoing O.D. main gear 
Removing main drive gear bearing 

lnstalling O.D. synchronizer cone 

a :  715 mm (2.815 in) dia. 

lnstalling counter gear front bearing 
lnstalling counter gear rear bearing 

Drift (Use with ST332000001 

a: 44 rnm (1.73 in) d 

lnstalling O.D. main gear 
lnstalling mainshaft rear end bearing 

ST30720000' Installing rear oil seal 
Drift 



PREPARATION 

COMMERCIAL SERVICE TOOLS 

Tool name 

Removing O.D. synchronizer assembly 
Removing O.D. gear bushing 
Removing OLD. main gear 
Removing mainshaft bearing 
Removing reverse synchronizer hub 
Removing 3rd & 4th synchronizer hub 
Removing 3rd gear bushing 



ON-VEHICLE SERVICE 

Replacing Rear Oil Seal 
REMOVAL 
1. Remove transfer assembly. - Refer to section TF. 
2. Pull out rear oil seal. 

INSTALLATION 
1. Install rear oil seal. 

Before installing apply multi-purpose grease to seal lip. 
2. Install transfer assembly. - Refer to section TF. 

Check of Position Switch 
BACK-UP LAMP SWITCH 

Check continuity. 

Shift pasition 

Renme 

Except reverse 

Continuity 

Yes 

No 
- - -  - - 



REMOVAL AND INSTALLATION 

I or equivalent. s~T284Ea 1 

Removal 
a Remove front and rear propeller shafts. - Refer to section 

PD. 
a Disconnect transfer control lever from transfer. 

Disconnect transmission control housing from gear shift 
housing cover after engine rear mounting member is dis- 
connected from frame. 

a Remove transmission with transfer from engine. 
Support manual transmission with transfer, while removing 
it. 

Installation 
a Apply recommended sealant to mating surface of engine 

rear plate. 

Tighten all transmission bolts. 

a Connect control housing. 
Bolts at portion @I are longer than others. 

Bolt 

1 

2 

3 

Gusset 
to 

engine 

Tightening torque N.m (kg-m, ft-lb) 

83 - 113 (8.5 - 1 1.5,61 - 83) 

29 - 39 (3.0 - 4.0.22 - 29) 

29 - 39 (3.0 - 4.0.22 - 29) 

29 - 39 (3.0 - 4.0.22 - 29) 

1 rnm (in) 

65 (2.56) 

35 ( 1 38) 

75 (2.95) 

35 ( 1.38) 
75 (2.96) 



MAJOR OVERHAUL 

Case Components 

Gear shift housing 

Filler plug 
[C1 z - a ( 2 . 5 - 3 5 , 1 8 - a r r  

(1.6 - 2.1.12 - 15) 

Pl54-ncs.-73,9-ra : rw,,,rrannnadrunlLNLI1-h* 
pm: KPBlM#?W) or #ulnlant. 

[91: N*n lkpm.Mb1 
R rn-2t (1s-2.l,f4-1~) 

ISOH =ling bolt 



Gear Components 

Shifting insert spring* 

mill drive kprfng 

Subgear 

Counter gear 7 

Reverse idle gear * 



MAJOR OVERHAUL 

Gear Components (Cont'd) 

Mainshaft bearing snap ring 

Mainshaft bearing * 

Shifting insert Q Mainshaft rear snap ring 

Cwnargawrewmm~+ 
0.D- W m h ~ k ~  ~ o n s  m a r  

Transmission case 

Apply gear oil to gears. shafts, synchronizers 
and bearings when assembling. 
* : Select with proper thickness. 
* : Pay attention to its direction. 

: N.m ( k p ,  ft-lb) 



MAJOR OVERHAUL 

Shift Control Components 

: Nm (kpm.ft-lbl 
* : hyattatlon to ht dkwbn. 
@ : A& mamn*ndcd &ant 

(Nisan genuine part: KP610-00250 
or equivalent). 

Upper boot retainer 

Control arm * 

Back-up lamp witch 

Str~king inter lock * 

1st & 2nd shift fork 

'l 3rd & 4th shift fork 

MT- 1 0 



DISASSEMBLY 

1. Remove transmission outer parts. 
Shift control components 
Clutch housing 
P.T.O. cover or assembly if equipped 
Transfer assembly 

2. Remove O.D. gear case components. 
a. Remove O.D. gear case. 

b. Remove mainshaft rear C-ring holder and C-rings after 
removing snap ring. 

c. Pull out mainshaft rear end bearing, then remove spacer. 

MT-I 1 



DISASSEMBLY 

d. Check O.D. counter gear end play. (FS5R50A only) 

Gear end play 
I 

If not within specification, disassemble and check contact 
surface of gear to hub, washer, bushing, needle bearing and 
shaft. 

Gear 
- -- 

O.D. counter gear 

e. Remove counter gear rear snap ring. 

End play mm (in) 

0.20 - 0.47 (0.0079 - 0.0185) 

f. Pull out the following parts. 
- FN4R50A - 

O.D. synchronizer cone 

- FSSR50A - 
O.D. counter gear 
O.D. synchronizer assembly with O.D. shift fork and rod 

g. Pull out O.D. gear bushing. 
h. Remove bolts securing bearing retainer and then remove 

bearing retainer. 

i. Pull out O.D. main gear. (FS5R50A only) 



DISASSEMBLY 

3. Remove transmission case components. 
a. Remove mainshaft bearing snap ring. 
b. Pull out mainshaft bearing. 

c. Support mainshaft with hoist. 
d. Remove bolts securing front cover and then remove front 

cover. 

e. Remove counter gear front bearing outer race. 
Tap rear end of counter gear lightly before removing 
bearing. 

f. Remove counter gear rear bearing outer race. 
Tap front end of counter gear lightly before removing 
bearing. 

g. Settle counter gear assembly down on bottom of transmis- 
sion case. 

h. Remove main drive gear assembly. 
Set cutting portion of clutch gear on main drive gear to 
upper side. 



DISASSEMBLY 

I -  Remove mainshaft assembly. 

j. Remove counter gear assembly. 

k. Remove lock plate of reverse idler shaft and then remove 
reverse idler gear, washers, needle bearings and shaft. 

11; 
I:' 
1 1 1  



REPAIR FOR COMPONENT PARTS -. - 

Main Drive Gear 
DISASSEMBLY 
1. Remove main drive gear snap ring and spacer. 
2. Press out main drive gear bearing. 

INSPECTION 
Gears and shafts 

Check shafts for cracks, wear or bending. 
Check gears for excessive wear, chips or cracks. 

Bearing 
Make sure bearing rolls freely and is free from noise, cracks, 
pitting or wear. 

ASSEMBLY 
1. Press main drive gear bearing in place. 
2. Install main drive gear spacer. 

3. Select proper main drive gear snap ring to minimize clear- 
ance of groove, then install it. 

Allowable clearance of groove: 
0 - 0.15 mm (0 - 0.0059 in) 

Main drive gear snap ring: 
Refer to S.D.S. 

MT- 1 5 



REPAIR FOR COMPONENT PARTS 

1st. 2nd and reverse main gear 

SMT273B 

Mainshaft and Gears 
DISASSEMBLY 
1. Before disassembly, check lst, 2nd, 3rd and reverse main 

gear end play. 

Gear end play 

2nd main gear 

Gears 

1st main gear 

3rd main gear 

End play mm (in) 

0.20 - 0.48 (0.0079 - 0.0189) 

Reverse main gear 1 0.20 - 0.44 (0.0079 - 0.0173) 

If not within specification, disassemble and check contact 
surface of gears to hub, washer, bushing, needle bearing 
and shaft. 

2. Remove 3rd & 4th hub snap ring. 
3. Pull out 3rd main gear together with 3rd & 4th synchronizer 

assembly and 3rd gear needle bearing. 

4. Pull out 3rd gear bushing. 
5. Remove 2nd main gear and 2nd gear needle bearing. 

6. Pull out reverse synchronizer assembly. 
7. Remove reverse main gear and reverse gear needle bearing. 
8. Remove 1st & 2nd hub snap ring. 



REPAIR FOR COMPONENT PARTS 

Mainshaft and Gears (Cont'd) 
9. Press out 1st main gear together with 1st & 2nd synchro- 

nizer assembly. 

INSPECTION 
Gear and shaft 

Check for cracks, wear or bending. 
Check gears for excessive wear, chips or cracks. 

Synchronizer 
Check spline portion of coupling sleeves, hubs and gears 
for wear or cracks. 
Check baulk rings for cracks or deformation. 
Check shifting inserts for wear or deformation. 

Measure clearance between baulk ring and gear. 
Clearance between baulk rings and main gears: 

Unit: mm (in) 

Bearing 
Make sure bearings roll freely and are free from noise, 
cracks, pitting or wear. 

Wear limit 

0.7 (0.028) 

1 st 

2nd 

3rd & main drive 

Reverse 

Standard 

1 .OO - 1.45 (0.0394 - 0.057 1) 

1.1 - 1.5 (0.043 - 0.059) 

1 .OO - 1.45 (0.0394 - 0.0571 ) 

1 .OO - 1.45 (0.0394 - 0.0571) 



REPAIR FOR COMPONENT PARTS - -- 

Mainshaft and Gears (Cont'd) 
ASSEMBLY 
1. Assemble synchronizers. 
1st & 2nd synchronizer 

Opening of shifting insert springs must not be aligned with 
each other. 

- - -- 
Synchronizer hub 

SMT277B 

3rd & 4th synchronizer 

Reverse synchronizer 
Pay attention to direction of synchronizer hub, shifting 
inserts and coupling sleeve. 
Openings of shift insert springs must not be aligned with 
each other. 

2. Press reverse synchronizer assembly together with reverse 
main gear and reverse gear needle bearing. 
Pay attention to direction of reverse synchronizer hub 
assembly. 

3. Install 1st main gear and 1st gear needle bearing. 

MT- 1 8 



REPAIR FOR COMPONENT PARTS 

Mainshaft and Gears (Cont'd) 
4. Press 1st & 2nd synchronizer assembly. 

1st baulk ring and 2nd baulk ring are different. 

2nd baulk ring 

1st baulk ring 

5. Select proper 1st & 2nd hub snap ring to minimize clear- 
ance of groove, then install it. 

Allowable clearance of groove: 
0 - 0.13 mm (0 - 0.0051 in) 

1st & 2nd hub snap ring: 
Refer to S.D.S. 

6. Install 2nd main gear and 2nd gear needle bearing. 
7. Press 3rd gear bushing. 
8. Install 3rd main gear and 3rd gear needle bearing. 

9. Press 3rd & 4th synchronizer assembly. 
Pay attention to direction of synchronizer assembly. 



REPAIR FOR COMPONENT PARTS 

Mainshaft and Gears (Cont'd) 
10. Select proper 3rd 8 4th hub snap ring to minimize clearance 

of groove, then install it. 
Allowable clearance of groove: 

0 - 0.1 mm (0 - 0.004 in) 
3rd & 4th hub snap ring: 

Refer to S.D.S. 
11. Measure lst, 2nd, 3rd and reverse main gear end plays as 

the final check. - Refer to "Disassembly". 

Counter Gear 
DISASSEMBLY 
1. Remove sub-gear components. 
a. Remove sub-gear snap ring. 
b. Remove sub-gear, sub-gear bracket, sub-gear spring and 

steel ball. 

2. Pull out counter gear front and rear bearing inner race. 

INSPECTION 
Gear and shaft 

Check shaft for cracks or bending. 
Bearing 

Make sure bearing rolls freely and is free from noise. 

Synchronizer 
Check spline portion of coupling sleeve, hub and gear for 
wear or cracks. 
Check shifting inserts for wear or deformation. 
Check baulk ring for cracks or deformation. 



REPAIR FOR COMPONENT PARTS 

Counter Gear (Cont'd) 
Measure clearance between baulk ring and synchronizer 
cone. 

Clearance between baulk ring and synchronizer cone 
Unit: mm (in) 

ASSEMBLY 
1. Press on counter gear front and rear bearing inner race. 

O.D. 

2. Place sub-gear bracket on counter gear to select proper 
sub-gear snap ring to minimize clearance of groove. 

Allowable clearance of groove: 
0 - 0.15 mm (0 - 0.0059 in) 

Sub-gear snap ring: 
Refer to S.D.S. 

3. Install sub-gear, sub-gear spring, sub-gear bracket, steel 
ball and selected snap ring, while compressing sub-gear 
spring. 
Pay attention to direction of sub-gear spring. 
Apply multi-purpose grease to steel ball. 

Standard 

1 .W - 1.45 (0.0394 - 0.0671) 

Shift Control Components 
DISASSEMBLY 
1. Remove and disassemble gear shift housing cover. 
a. Remove gear shift housing cover assembly from gear shift 

housing. 

Wear limit 

0.7 (0.028) 



REPAIR FOR COMPONENT PARTS 
Shift Control Components (Cont'd) 
b. Remove the following parts. 

Select check plunger 
Return spring plugs 
Return springs 
Check balls 

c. Drive out retaining pin from control lever bracket. 

d. Remove guide plate. 

e. Drive out retaining pin from control arm through plug on 
housing cover. 

f. Drive out striking rod with brass bar through plug on 
housing cover. 



REPAIR FOR COMPONENT PARTS 

Shift Control Components (Cont'd) 
2. Remove and disassemble gear shift housing. 
a. Remove the following parts. 

Reverse lamp switch 
Shift check plug 
Return spring 
Check spring guide 
Check ball 

b. Remove shift rod caps. 

c. Drive out retaining pins from striking lever, reverse shift fork 
and reverse fork rod bracket. 

d. While pulling out striking rod and reverse fork rod, remove 
striking lever, striking interlock, 1st & 2nd, 3rd & 4th and 
reverse shift fork and reverse fork rod bracket. 

e. Drive out retaining pin from reverse check assembly and 
then remove reverse check assembly. 

INSPECTION 
Check contact surface and sliding surface for wear 
scratches projections or other damage. 



REPAIR FOR COMPONENT PARTS 

'Reverse check spring 

Reww deck cam 

SMT956A 

Shift Control Components (Cont'd) 
ASSEMBLY 
1. Assemble gear shift housing. 
a. Assemble reverse check. 

b. Install reverse check assembly and then install retaining pin. 

c. Install striking rod through 1st & 2nd shift fork, striking 
interlock, striking lever and 3rd & 4th shift fork. 
Pay attention to direction of each part. 

d. Install reverse fork rod through reverse shift fork and 
reverse fork rod bracket. 

a Pay attention to direction of each part. 
e. Align cut out portion of 1st & 2nd shift fork, 3rd & 4th shift 

fork and reverse fork rod bracket to striking interlock. 

f. Install retaining pins into striking lever, reverse shift fork and 
reverse fork rod bracket. 



A - - 
REPAIR FOR COMPONENT PARTS - 

Shift Control Components (Cont'd) 
g. lnstall shift rod caps by tapping them lightly. 
a Apply recommended sealant to mating surface of shift rod 

caps. 

h. lnstall the following parts. 
a Reverse lamp switch (Apply recommended sealant to thread.) 
a Check ball (Apply multi-purpose grease.) 
a Check spring guide (Apply multi-purpose grease.) 
a Check spring 
a Check plug (Apply recommended sealant to thread.) 

2. Assemble gear shift housing cover. 
a. lnstall control arm, control lever bracket and shift rod onto 

gear shift housing cover. 
b. lnstall retaining pin into control arm. 

c. lnstall retaining pin into control lever bracket. 
d. lnstall plugs on housing cover. 
a Apply recommended sealant to mating surface of plugs. 

e. lnstall guide plate. 
a Pay attention to its direction. 



REPAIR FOR COMPONENT PARTS 

Shift Control Components (Cont'd) 
f. Install gear shift housing cover onto gear shift housing. 

a Always use new bolts at portion @ as they are self 
sealing bolts. 

3. Assemble control housing parts as shown on left. 

Case Components 
FRONT COVER OIL SEAL 
Removal 

Installation 
Apply multi-purpose grease to lip of oil seal before 
installing. 

REAR OIL SEAL 
Removal 



REPAIR FOR COMPONENT PARTS 

Case Components (Cont'd) 
Installation 

Apply multi-purpose ,grease to lip of oil seal before 
installing. 



ASSEMBLY 

1. Install transmission case components. 
' =.-: a. Install reverse idler shaft, thrust washers, needle bearings 

and gear. 
Pay attention to direction of reverse idler gear and 
washers. 

b. Install lock plate of reverse idler shaft. 

c. Settle counter gear assembly on bottom of transmission 
case. 

d. Place mainshaft assembly on top of counter gear assembly 
and then support it with hoist. 

Align matching portion of counter gear and sub-gear tooth 
to upper side. 

e. Install main drive gear assembly by tapping front end of it 
lightly. 
Set cutting portion of clutch gear on main drive gear to 
the upper side. 



- . - - . - - . - - - - - - . - - - - - pz - . 2p - . . = ASSEMBLY .- - - - 

f. lnstall counter gear front bearing outer race by tapping it 
lightly while holding counter gear assembly. 
Pay attention to direction. 

g. lnstall counter gear rear bearing outer race by tapping it 
lightly while holding counter gear assembly. 
Pay attention to direction. 

h. Take off hoist from mainshaft. 

2. lnstall O.D. gear case components. 
a. lnstall Tool onto transmission case. 

b. lnstall O.D. gear bushing. 
c. Remove KV32102400 (Counter gear stopper). 

d. lnstall front cover. 
Always use new bolts at portion @ as they are self 
sealing bolts. 



ASSEMBLY 

e. Install clutch housing. 

f. Install Tool onto transmission case. 

g. Stand transmission case assembly on two wooden blocks 
placed under clutch housing. 

h. Install mainshaft bearing without snap ring to prevent it from 
damaging transmission case. 
Pay attention to direction. 

i. Put snap ring back in place. 

j. Install O.D. main gear. (FS5R50A only) 
Pay attention to direction. 

k. Remove KV32102500 (Mainshaft stopper) 



ASSEMBLY 

r 7  e F 
Front a= 

O.D. synchron~zer assembly 
( w ~ t h  O.D. counter -1 

SMT968A 
> 

I. lnstall bearing retainer and then stake 4 tom bolts at two 
points. 

m. lnstall the following parts. 
- FS5R50A - 
(1) Assemble O.D. synchronizer onto O.D. counter gear. 

Pay attention to direction of shifting inserts and O.D. 
coupling sleeve. 

(2) lnstall O.D. counter gear with O.D. synchronizer assembly, 
O.D. shift fork and rod. 

- FN4R50A - 
lnstall O.D. gear bushing. 

n. lnstall O.D. synchronizer cone. 
o. lnstall O.D. synchronizer cone washer. 



ASSEMBLY 

p. Select proper counter gear rear snap ring to minimize 
clearance of groove, then install it. 

Allowable clearance of groove: 
0 - 0.15 mm (0 - 0.0059 in) 

Counter gear rear snap ring: 
Refer to S.D.S. 

q. Measure O.D. counter gear end play as the final check - 
Refer to "Disassembly". (FS5R50A only) 

r. lnstall mainshaft spacer and rear end bearing. 

s. Select proper set of C-rings to minimize clearance of groove 
then install it. 

Allowable clearance of groove: 
0 - 0.13 mm (0.0051 in) 

Mainshaft rear C-ring: 
Refer to S.D.S. 

t. lnstall C-ring holder then install mainshaft rear snap ring. 

u. lnstall O.D. gear case and then tighten fixing bolts. 
Always use new bolts at portion @ as they are self 
sealing bolts. 

3. lnstall transmission outer parts. 
a. lnstall gear shift housing assembly and gasket onto trans- 

mission case. 
Always use new bolts at portion @ as they are self 
sealing bolts. 



ASSEMBLY 

b. Install P.T.O. cover and gasket. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

Shift pattern 

Gear ratio 

Number of teeth 

Transmission model 

Number of speed 

Synchromesh type 

FN4R50A 

4 

Mainshaft 

Counter shaft 

FS6RM)A 

5 

In 

2nd 

3rd 

4th 

5th 

RW. 

Drive 

1st 

2nd 

3rd 

5th 

Rev. 

D r b  
In 

2nd 

3rd 

6th 

Rw. 

A ~ l ~ n s  idler gaer 

Oil capacity Q (Imp ptl 

Wamrr 

1 3  

Fly 2 4 R  

4.556 

2.625 

1.519 

1 .OOO 

- 
4.245 

26 

44 

39 

35 

- 
41 

35 

13 

20 

31 

- 
13 

n 
3.9 

1 3 5  

t-14 2 4 R  

4.556 

2.625 

1.51 9 

1 .OOO 

0.836 

4.245 

26 

44 

39 

35 

23 

41 

35 

13 

20 

3 1 

37 

13 

27 

(6-718) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment 

GEAR END PLAY 1st & 2nd hub snap ring 

End play rnrn (in) 

0.20 - 0.48 (0.0079 - 0.0189) 

Allowable clearance 0 -0.13 mm (0 - 0.0051 in) 

1 a main gear Thickness rnrn (in) 

2.05 (0.0807) 
2.15 (0.0846) 

2nd main gear 

Part number 

3234801TW 
3234801TOl 3rd main gear 

O.D. counter gear 
(FS5R50A only) 

Reverse main gear 
Sub-gear snap ring 

Allowable clearance 0 - 0.15 mm (0 - 0.0059 in) 
. -  - 

Thickness rnrn (in) I Pan number 

CLEARANCE BETWEEN BAULK RlNG AND 
GEAR 

Unir: mm tin) 

Counter gear rear snap ring 
1st 

Allowable clearance 0 - 0.15 rnrn (0 - 0.0059 in) 

Standad 

1 .OO - 1.45 
(0.0394 - 0.0571) 

1 .OO - 1.45 
3rd & main drive ( (0.0394-0.0571) I 

Wear limit 

Pan number Thickness rnrn (in) 

AVAILABLE SNAP RING 

O.D. 
(FS5R50A only) 

Reverse 

Main drive gear snap ring 

Allowable clearance 0 - 0.15 rnrn (0 - 0.0059 in) 

1.85 10.0728) 3220441T01 
1.95 (0.0768) 3220441 TO2 
2.05 (0.0807) 3220401 TO3 
2.15 (0.0846) 3220401 TW 

1 DO - 1.45 
(0.0394 - 0.0571 

1.00 - 1.45 
(0.0394 - 0.057 1 

AVAILABLE C-RING 
Mainshaft C-ring 

Allowable clearance 0 - 0.13 rnrn (0 - 0.0051 in) 

Thickness rnrn (in) 1 Part number 

3rd & 4th hub mar, r i m  

Allowable cleance 0 - 0.10 rnrn (0 - 0.0039 in) 

Thickness rnrn (in) 

1.95 (0.0768) 
2.00 (0.0787) 
2.05 (0.0807) 
2.10 (0.0827) 
2.15 (0.0846) 
2.20 (0.08661 

Part number 

32348-0lT10 
32348-01 T I  1 
32348-01 T I  2 
32348-01 T I  3 
32348-01T14 
32348-01 T15 
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PREPARATION -1 
SPECIAL SERVICE TOOLS 

*: Special tool or commercial equivalent 

Tool number 
Tool name 

Oil pressure gauge 

ST25850000 Removing oil pump assembly 
Sliding hammer 

compressor 

Drift oil seal 



PREPARATION I=] 
': S~ecial tool or commercial equivalent 

Tool number 
Tool name 

ST30720000 Installing rear oil seal 
Drift 

a: 77 mm (3.03 in) dh. 
b: 55.5 mm (2.185 in) din. 

COMMERCIAL SERVICE TOOL 

Tool name 

Transmission case stand 

Description 

Disassembling and assembling 
A/T 

(Make this by bending ST07870000.) 



PRECAUTIONS I R E4R03A I 

Service Notice 
Before proceeding with disassembly, thorough- a It is  very important to perform functional tests 
ly clean the outside of the transmission. It is whenever they are indicated. 
important to prevent the internal parts from The valve body contains precision parts and re- 
becoming contaminated by dirt or other quires extreme care when parts are removed 
foreign matter. and serviced. Place removed parts in order on a 
Disassembly should be done in a clean work parts rack so they can be put back in the valve 
area. body in the same positions and sequences. Care 
Use lint-free cloth or towels for wiping parts will also prevent springs and small parts from 
clean. Common shop rags can leave fibers that becoming scattered or lost. 
could interfere with the operation of the trans- Properly installed valves, sleeves, plugs, etc. will 
mission. slide along their bores in the valve body under 
When disassembling parts, place them in order their own weight. 
in a parts rack so that they can be put back Before assembly, apply a coat of recommended 
into the unit in their proper positions. A.T.F. to all parts. Petroleum jelly may be 
All parts should be carefully cleaned with a applied to O-rings and seals and used to hold 
general purpose, non-flammable solvent before small bearings and washers in place during re- 
inspection or reassembly. assembly. Do not use grease. 
Gaskets, seals and O-rings should be replaced Extreme care should be taken to avoid damage 
any time the transmission is  disassembled. to O-rings, seals and gaskets when assembling. 

After overhaul, refill the transmission with new 
A.T. F. 

Abbreviations and Symbols 

A.T.F. ........ Automatic Transmission Fluid 
a D, .............. Drive range 1st gear 
a D, .............. Drive range 2nd gear 

Dj  .............. Drive range 3rd gear 
D, .............. Drive range 4th gear 

.......... a O.D. Overdrive 
2 , ............. 2nd range 2nd gear 

2, ............. 2nd range 1 s t  gear 
1, ............. 1st range 2nd gear 

@ : Turn ignition switch to ##STARTn# posi- 
tion. - 

: DO not start engine. 
0. a : Start engine. 

44 : Apply parking brake. 

a 1 , ............. 1 s t  range 1st gear d 
: Apply recommended sealant (Nissan gen- 

uine part: KP610-00250) or equivalent. : Release parking brake. 

@ : Apply petroleum jelly. 
: Apply A.T.F. 
: Select with proper thickness. : Drive vehicle. 

a : Adjustment is required. 

. Check after disconnecting the connec- 
' tor to be measured. 

: Check after connecting the connector 
to be measured. 

@ : Turn ignition switch to "ON" position. 

: Turn ignition switch to "OFF" posi- @ tion. 



A/T CONTROL DIAGRAM I R E4R03A 1 

Hydraulic Control Circuits 



A/T CONTROL DIAGRAM 

Electrical Control Chart 

Mechnical Operation 

Vehicle signal 

* I .  Operates when power shift switch is sat in "POWER" position. 
'2. Oil pressure is applied t o  both 2nd "apply" side and 3rd "release" side of band servo piston. However, because oil pressure area on the 

"release" side is greater than that on the "apply" side, brake band does not contract. 
'3. Oil pressure is applied to  4th "apply" side in condition '2 above. and brake band contracts. 
'4. AIT will not shift t o  4th when power shift switch is set in "PWER" position. [Except Gulf standard (Middle East) models] 
0 : operates. 
0 : Operates when throttle opening is less than 55/16. Engine brake activates. 

: Operates during "progressive" acceleration. 
@ : Operates but does not affect power transmission. 

: Operates when throttle owning is less than 56/16 but does not affect engine brake. 

- 
Powar shift 
mitch (Am 

CheFk w-mh) 

K H d m  &h 

m r  BlPPPlY 

Vehicle signal 

PM th* 
indbtor 

1-W 
4 

1 
I 
I 
I - : Electrical ! 

signal 

L : Hydraulic 
pressure 

1 I 1 
I AIT#wmolunlt 

SAT2636 - 



A/T CONTROL DIAGRAM I ~ € 4 ~ 0 3 ~ 1  

Cross-sectional View 



ON-VEHICLE SERVICE - _ _ - p i q  
Control Valve Assembly and Accumulators 
l nspection 
1. Remove oil pan and gasket and drain A.T.F. 

2. Remove fluid temperature sensor if necessary. 
3. Remove oil strainer. 

4. Remove control valve assembly by removing fixing bolts and 
disconnecting harness connector. 

Bolt length and location 

Bait symbol Q mm (in) p 

0 33 (1.30) 
- 

45 (1.77) 

5. Remove solenoids and valves from valve body if necessary. 
6. Remove terminal cord assembly if necessary. 

7. Remove accumulator A, B, C and D by applyingcompressed 
air i f  necessary. 

a Hold each piston with rag. 
8. Reinstall any part removed. 

Always use new sealing parts. 



ON-VEHICLE SERVICE j'iEGz'] 

Revolution Sensor Replacement 
Remove revolution sensor from N T .  
Always use new sealing parts. 

Rear Oil Seal Replacement 
1. Remove transfer case f rom vehicle. - Refer t o  section TF. 
2. Remove rear oil seal. 

3. Install rear o i l  seal. 
Apply  A.T.F. before installing. 

4. Reinstall any part removed. 

Parking Components Inspection 
1. Remove transfer case f rom vehicle. - Refer t o  section TF. 
2. Remove transfer control linkage f rom adapter case. 

3. Remove adapter case f rom transmission case. 
4. Replace parking components i f  necessary. 
5. Reinstall any part removed. 

Always use new sealing parts. 



ON-VEHICLE SERVICE piiq 

push. 

SMT629B - 

Inhibitor Switch Adjustment 
1. Remove manual control linkage from select range lever of 

AIT assembly. 
2. Set select range lever of A/T assembly in "N" position. 
3. Loosen inhibitor switch fixing bolts. 

4. Insert pin into adjustment holes in both inhibitor switch and 
select range lever of A/T assembly as near vertical as possible. 

5. Reinstall any part removed. 
6. Check continuity of inhibitor switch. - Refer to "Electrical 

System". 

Manual Control Linkage Adjustment 
Move selector lever from "P" range to "1" range. You should be 
able to feel the detents in each range. 
I f  the detents cannot be felt or the pointer indicating the range is 
improperly aligned, the linkage needs adjustment. 
1. Place selector lever in "P" range. 
2. Loosen lock nut. 
3. Confirm that select range lever of A/T assembly is  in "P" 

range. 

4. Pull select rod backward. 
5. Release select rod and confirm that select lever moves 

forward a little under dead load. 
6. Tighten lock nut to the specified torque. 

[41 : Lock nut 
22 - 27 N-m 
(2.2 - 2.8 kg-m, 16 - 20 ft-lb) 

7. Confirm that selector lever can move both forward and 
backward a little without pushing button. 

8. Move selector lever from "P" range to "1" range. Make sure 
that selector lever can move smoothly and that pointer 
indicating the range is  properly aligned. 



TROUBLE-SHOOTING AND DIAGNOSES ~~I 

SAT637A 

TROUBLE-SHOOTIN6 CHART 

S A T W A  

Diagnostic Procedure 
1. Listen to customer's complaint attentively. 
a In most cases, problems related to N T  can be corrected with 

simple adjustments or repairs. Therefore, be careful not to re- 
move or disassemble A/T prematurely. 

a You should drive customer's vehicle with customer as a pas- 
senger in order to personally experience the problem. 

2. Check A/T fluid level and condition. - Refer to  A/T FLUID 
LEVEL CHECK in section MA and following A/T FLUID 
CHECK section. 

3. Perform road test including A/T self-diagnosis and diagnose 
causes of A/T problem. - Refer to following ROAD TEST- 
ING section. 

4. If problem is not found during road test, perform general 
inspection by following TROUBLE-SHOOTING CHART in 
response to driveability trouble items. 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Diagnostic Procedure (Cont'd) 
5. Repair o r  replace the necessary parts. 

6. Perform stall test as a final check. - Refer t o  following 
STALL  TESTING section. 

7. Perform line pressure test as a final check. - Refer t o  follow- 
ing PRESSURE TESTING section. 

8. Perform road test as a final check. - Refer t o  following 
ROAD TESTING section. 

A/T Fluid Check 
FLUID LEAKAGE CHECK 
1. Clean area suspected o f  leaking, - for  example, mating sur- 

face o f  converter housing and transmission case. 
2. Start engine, apply foot  brake, place selector lever in "D" 

range and wait a few minutes. 
3. Stop engine. 

4. Check fo r  fresh leakage. 

FLUID CONDITION CHECK 
I 

Fluid color I Suspected problem 
- -- 

Dark or black with burned odor 1 Wear of frictional material 

Milky pink 
Water contamination 
- Road water entering through 

filler tube or breather 

I Oxidation 
Varnished fluid, light to dark - Over or under filling 
brown and tacky - Overheating 
- - - - 

FLUID LEVEL CHECK - Refer to section MA. . 



TROUBLE-SHOOTING AND DIAGNOSES F 1  
ROAD TEST PROCEDURE 

1. Check before engine is started. I 
0 

2. Check at idle. I 
0 

3. Cruise test. I 
SAT786A 

Road Testing 
DESCRIPTION 

The purpose of this road test is to determine overall per- 
formance of automatic transmission and analyze causes of 
problems. 
The road test consists of the following three parts: 

1. Check before engine is started 
2. Check at idle 
3. Cruise test 

8 Before road test, familiarize yourself with all test procedures 
and items to check. 
Conduct tests on all items. Troubleshoot items which check 
out No Good after road test. Refer to the "Trouble- 
shooting". 

1. CHECK BEFORE ENGINE IS STARTED 

Park vehicle on flat surface. + 
1 

1 Except Gulf standard (Middle 1 
1 Easd models I 

I Set power shift switch in 
"AUTO position. I 

I Move selector lever to "P" 1 
range. 1 

To  the next page 6 



- - -- - - - - TROUBLE-SHOOTING AND DIAGNOSES 

Road Testing (Cont'd) 
From the previous pag~ 

El 

come on for about 2 seconds? 

L9 - .  4 .- . , -. - . - .. 

Does power shift indicator lamp 1 
flicker for about 8 seconds? - Refer to  SELF-DIAGNOSIS 

-- 

Move selector lever to  "Dm range. 
I 

Depress and release accelerator 

Does power shift indicator lamp 
come on for about 3 seconds 
after accelerator pedal is 

- Refer t o  SELF-DIAGNOSIS 
PROCEDURE and note No  
Good items. 

Go to "Road Testing - AT 
IDLE". 



TROUBLE-SHOOTING AND DIAGNOSES p&iG.1 
Road Testing (Cont'd) 
2. CHECK AT IDLE 

I Park vehicle on flat surface. I 

Mow selector lwer to "P' or 
''N‘' range. I 
Except Gulf standard (Middle 
East) models I 
Set power shift switch to 

Move selector lever to "D", "1 ", 
"2" or "R" range. 

I I 

Is engine started? 

J No 

Move selector lever to " P  range. 

Push vehicle forward or back- I *.",. I 
Does vehicle move when it is 1 
pushed forward or backward? 

To the next Page A 



TROUBLE-SHOOTING AND DIAGNOSES I R E ~ R O ~ A  I 

I 
Brake pedal 

G SAT797A 

M e  pedal 

G For several econds 

SA17-A 

Road Testing (Cont'd) 
I From the previous page 1 

I I 

0 1 
I Move selector lever t o  " N u  range. I 

Apply foot brake* 

Move selector lever to "R" range. 

Relwm foot bmke for wveral 
semndr. I 

No 
Is there large shock when -4 Go tocheck @. 
changing from "N" t o  "R" 
range? 

Move selector lever t o  "D", "1 " 
and "2" range and check if 

I 

-No 
Does vehicle creep backward 
when foot brake is released? 

w 

& 
. I J yes 



- - 
: -- 

TROUBLE-SHOOTING AND DIAGNOSES F 1  
Road Testing (Cont'd) 
3. CRUISE TEST 

Check all items listed in Parts 1 through 3. 
Throttle position can be controlled by voltage across ter- 
minals 0 and @ of AIT control unit. 

CRUISE TEST - Part 1 

Warm up engine until engine oil 
and A.T.F. reach operating tem- 
perature after vehicle has been 
driven approx. 10 minutes. 

A.T.F. operating temperature: 
50 - 80°c (122 - 176OF) 

I 

Park vehicle on flat surface. + 
Except Gulf standard (Middle 
East) models 
Set power shift switch to 
"AUTO" position. 

El I 
Move selector lever to "P" range. 

Move selector lever to "D" range. _1_1 
Accelerate vehicle by constantly 

I depressing accelerator pedal hdf- I 
way. 1 

4 

Does vehicle start f rm  Dl ? 

I Ym 
I Tothe next page I 



TROUBLE-SHOOTING AND DIAGNOSES [-I - 

Road Testing (Cont'd) 
I From the previous page I 

at  the specified speed? 
Specified speed when shifting 
f rom Dl t o  D 2  : 

Refer to s h i i  schedule. 

Gotoeheck@. 
at  the specified speed? I 

Specified speed when shifting 
f rom D2 t o  D3 : 

Refer t o  shift schedule. 

m l Yes - 
Does A/T shift f rom -lLd D3 t o  D4 ~ o t o s h r ~ a .  
at  the specified speed? I 

Specified speed when shifting 
from D3 t o  D4 : 

Refer to s h i i  schedule. 

Yes 

Does A/T perform lock-up a t  
the specified speed? 

I Specified speed when lock-up I 
Refer t o  s h i i  schedule. 1;' 

Does AK hold lock-up condi- 
No 

Gotochedr@. 
t ion for more than 30 seconds? 

Yes 
'I 

Releme accelerator pedal. 
I 

N o  
Go to che& @. 

accelerator pedal is released? I 
Decelerate vehicle b y  applying 
foot brake lightly. I 

I Does engine speed return t o  idle GO tod rad t  0. 
smoothly when AIT is shifted . - ---- - I 

I from D4 t o  D 3 ?  

+ 
Go t o  "CRUISE TEST - Part 2". 



TROUBLE-SHOOTING AND DIAGNOSES ~-iiGiEl 
Road Testing (Cont'd) 
CRUISE TEST - Part 2 

Except Gulf standard (Middle 
East) models 1 
Confirm power shift switch is in 

Confirm selector Lever is in "D" 1"4] 
II 1 
1 Acealeme vehicle by hdf 1 
I throttle eoain. I 

Does vehicle start - 1 ~ 4  from Dl ? GO t o  check @ . I 
Accelerate vehicle to  A kmlh 
as shown in  illustration. 

El 1 
1 Release accelerator pedal and I 

then quickly depress it fully. 
I I 

Ei 
Does AIT shift from D4 t o  D2 Go to e h d  @. 
as soon as accelerator pedal is 
depressed fully? 

la Yes 

Does AIT shift from D2 t o  D3 
at the specified speed? 1 

Specified Jpeed when 
shifting from 02 t o  D3 : 

Refer to  shift schedule. 

engine brake? 

Stop vehicle. e 
GO to  "CRUISE TEST - Part 3". e 



- - - TROUBLE-SHOOTING AND DIAGNOSES pq 

POWER - 

SAT812A 

SAT81 3A 

Gulf standard Ex- 

- 
SAT1378 

H am 

SAT816A I 

Road Testing (Cont'd) 
CRUISE TEST - Part 3 

Except Gulf standard (Middle 
East) models 
Confirm power shift switch is  in 

Confirm selector lever is in "0" I 
I I 

1 
Accelerate vehicle using half- 1 

Set power shift switch in 
"POWER" position while driving 

Does A n  shift from D4 to  D3? I 
I 

No 4 Go to check 69. 
[ I engine brake? 

I 

4 YOS 

1 

Move selector lever from "D" to 
"2" range while driving in Do or 

D4 - 
I I 

I C Yea 

Does A/T shift from ) Dp to 22? +I Go todad l@.  1 
" { G ~ ~ ~ & & Q .  

brake? I 
I 1 
I 1 Yes 

I Move selector lever from "2" to 
"1" range while driving in 22. I 

4 yes 
bop vehicle. I 
Perform self-diagnosis. - Refer 
to SELF-DIAGNOSIS PRO- 

AT-20 



TROUBLE-SHOOTING AND DIAGNOSES -- piZ-1 
Road Testing (Cont'd) 

VEHICLE SPEED WHEN SHIFTING GEARS 

VEHICLE SPEED WHEN PERFORMING AND 
RELEASING LOCK-UP 

Model 

TB42 

Throttle 
position 

Full 
throttle 

. 

Half 
throttle 

Model 

TB42 

- 

Shift 
pattern 

Standard 

Power 

Standard 

Power 

Throttle 
position 

Full 
throttle 

Half 
throttle 

Vehicle speed krnlh (MPHI 

Shift 
pattern 

Standard 

Power 

Standard 

Power 

D, +D, 

43 - 47 
(27 - 291 

48 - 52 
(30 - 321 

14- 18 
(9 - 111 

25 - 29 
(16 - 18) 

"4 

Vehicle speed krnh (MPHI 

D,+D,  

77 - 85 
(48 - 531 

87 -95  
(54 - 591 

30 - 38 
(19 - 241 

45 - 53 
(28 - 331 

Lock-up 
"ON" 

- 

- 
78 - 88 

(48 - 551 

78 - 88 
(48 - 551 

Lock-up 
"OFF" 

- 

- 
73 - 83 

(45 - 521 

73 - 83 
(45 - 52) 

D,+D. 

119-129 
(74 - 801 

138-148 
(86 - 921 

52 - 62 
(32 - 391 

80-90 
(50 - 561 

D,+D, 

113-123 
(70 - 761 

125-135 
(78 - 84) 

36 - 46 
(22 - 29) 

45 - 55 
(28 - 34) 

D,+D, 

70 -78  
(43 - 481 

78 -86  
(48 - 531 

14 -22  
(9 - 141 

16 -24  
(10 - 15) 

D , + D ,  

36-40 
(22 - 251 

41 - 45 
(25 - 28) 

7 - 1 1  
(4 - 7) 

7 - 1 1  
(4 - 7 )  

12 - 1 ,  

40 - 44 
(25 - 271 

40 -44  
(25 - 271 

40 - 44 
(25 - 27) 

40-44 
(25 - 27) 



TROUBLE-SHOOTING AND DIAGNOSES ( RE4R03A I 
Road Testing (Cont'd) 

SHIFT SCHEDULE - Standard Pattern 

- Upshift 

---- Downshift 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 
C 1 , I , '  ' , I  I I l l  I l l  ,' I I 1 1 1 1  I  I I  I I  

(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed kmlh (MPH) 

SAT2226 

SHIFT SCHEDULE - Power Pattern 

- Upshift 

- - - - Downshift 

- U e a p O u l f o M Q r d ~ ~ l r E a u ~ m o d r b -  
4 lockup min(l dim n R "  -, 

AITannnrhlfifromD, toD,. 

om I 

O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 
1 1 1 1  i l l 1 1  I  I  1 1  I l l  I  I  I I  

I I 1 r 1 I I I I 1 I 9 

(0) (10) a) (30) (50) (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed kmlh (MPH) 
SAT2238 



TROUBLE-SHOOTING AND DIAGNOSES ( RE4RO3A I 

Trouble.shooting. Electrical System. Stall 
Testing and Line Pressure Testing 

CONTENTS 

CHECK @ : 

CHECK @ : 

CHECK @ : 
CHECK @ : 
CHECK @ : 

CHECK @I : 

CHECK @ : 

CHECK @ : 

CHECK @ : 
CHECK @ : 
CHECK @ . : 
CHECK @ : 

CHECK @ : 

............................................. Trouble-shooting . Selfdiagnosis AT-25 
.................................................. Self-diagnosis procedure AT-25 

................................ Except Gulf standard (Middle East) models AT-25 
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gulf standard (Middle East) models AT-26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Judgement of self-diagnosis code AT-27 
............................................ Revolution sensor circuit check AT-31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Speed sensor circuit check AT-31 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Throttle sensor circuit check AT-32 
............................................. Shift solenoid A circuit check AT-34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shift solenoid B circuit check AT-35 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Overrun clutch solenoid circuit check AT-36 

............................................. Lock-up solenoid circuit check AT-37 
Fluid temperature sensor circuit and A/T control unit 

............................................... power source circuit checks AT-38 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Engine revolution signal circuit check AT-39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Line pressure solenoid circuit check AT40 
. Except Gulf standard (Middle East) models . 

Inhibitor. power shift. kickdown and idle switch circuit checks . . . . . . . . . . . . . . . . .  AT41 
. Gulf standard (Middle East) models . 

...... . . . . . . . . . . .  Inhibitor. A/T check. kickdown and idle switch circuit checks AT43 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trouble-shooting AT45 

CHECK @ : Power shift indicator lamp does not come on for 
about 2 seconds when turning ignition switch to 
.ONH ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT45 

CHECK @ : Power shift indicator lamp does not come on for 
about 3 seconds when depressing and releasing 

. ................................... accelerator pedal fully AT-46 
CHECK @I : Engine cannot be started with selector lever in 

"P" or "Nu range or engine can be started with 
selector lever in "D". "2" . "1 . or "R" range . . . . . . . . . . . . . . . . . . .  AT46 
Vehicle moves when it is pushed forward or 

. . . . . . . . . . . . . . . . . . . . .  backward with selector lever in "P" range AT46 
Vehicle moves forward or backward when selecting 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "N" range AT-47 
. . . . . . . .  There is large shock when changing from "N" to "R" range AT-48 
. . . . . . . .  Vehicle does not creep backward when selecting "R" range AT49 

Vehicle does not creep forward when selecting 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "D" and "2" ranges AT-50 

Vehicle does not creep forward when selecting 
"DM. "2" and "1" ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-5 1 
Vehicle cannot be started from Dl on CRUISE 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TEST - Part 1 AT-52 
A/T does not shift from Dl to D, a t  the specified speed . 
A/T does not shift from D, to D, when depressing 

. . . . . . . . . . . . . . . . . . .  accelerator pedal fully a t  the specified speed AT-53 
. . . . . . . . . .  A/T does not shift from D, to D, a t  the specified speed AT-54 
. . . . . . . . . .  A/T does not shift from D, to D, a t  the specified speed AT-55 

. . . . . . . . . . . . .  AIT does not perform lock-up a t  the specified speed AT-56 
A/T does not hold lock-up condition for more than 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30seconds AT-57 
. . . . . . . . .  Lock-up is not released when accelerator pedal is released AT-57 



TROUBLE-SHOOTING AND DIAGNOSES ~REOR03AI 
Trouble.shooting. Electrical System. Stall 
Testing and Line Pressure Testing (Cont'd) 

CHECK @I : Engine speed does not return to idle smoothly when A n  
is shifted from D4 to D3 with accelerator pedal released . 
Vehicle decelerates by engine brake when setting 
"POWER" position with accelerator pedal released . 
Vehicle decelerates by engine brake when moving selector lever 
from "D" to "2" range with accelerator pedal released . . . . . . . . . . .  AT-58 

CHECK @ : Vehicle does not start from Dl on CRUISE TEST 
-Part2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-59 

CHECK @ : A/T does not shift from D4 to D3 when changing 
power shift switch to "POWER" position . 
- Except Gulf standard (Middle East) models - ................ AT-59 

CHECK @ : AIT does not shift from D3 to 2, when changing 
selector lever position from "D" to "2" range . . . . . . . . . . . . . . . . . .  AT-59 

CHECK @ : A/T does not shift from 2, to 1, when changing 
................... selector lever position from "2" to "1" range AT-60 

CHECK @ : Vehicle does not decelerate by engine brake when 
shifting from 2, (1 , ) to 1, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-60 

Electrical system .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-61 
A/T electrical parts location . .............................................. AT-61 
Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT42 
Wiring diagram ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-63 
Inspection of A/T control unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT84 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AJT control unit inspection table AT= 
Power shift switch - Except Gulf standard (Middle East) models . : ................ AT48 

. . . . . . . . . . . . . . . . . . . . . . . . .  A/T check switch - Gulf standard (Middle East) models AT48 
Inhibitor switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-68 
Revolution sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT69 
Fluid temperature sensor ................................................. AT49 
A/T oil temperature switch ............................................... AT49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lock-up solenoid and line pressure solenoid AT49 
............................. 3-unit solenoid assembly ................... ; AT-70 

Dropping resistor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AT-70 
Stalltesting .............................................................. AT-70 

..................................................... stall test procedure AT-70 
Judgemerit of stall test ................................................... AT-72 

............................................................. Pressure teeing AT-73 
............................................... Line pressure test procedure AT-73 

............................................. Judgement of line pressure test AT-74 



TROUBLE-SHOOTING AND DIAGNOSES 1 RE4R03A 1 

POWER 

Trouble-shooting - Self-diagnosis 
SELF-DIAGNOSIS PROCEDURE 

Except Gulf standard (Middle East) models 

DIAGNOSIS START 1 
4 

Start engine and warm it up to normal engine operating temperature. I 
I 

1 Does power shift indicator lamp come on for about 2 seconds? I 

Move selector lever to "D" range. 

Set power shift switch in "POWER" position. 

[ p ~ x s e l e c t o r  lever to "2" range. I 
i 

Set power shift switch in "AUTO" position. 

8 4 
Move selector lever to "1" range. 

Set power shift switch in "POWER" position. 

Depress accelerator pedal fully and release it. 

Check power shift indicator lamp. 
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE. . 

I + 
I DIAGNOSIS END 1 



TROUBLE-SHOOTING AND DIAGNOSES . . - - 

Trouble-shooting - Self-diagnosis (Cont'd) 
SELF-DIAGNOSIS PROCEDURE 

Gulf standard (Middle East) models 

I DIAGNOSIS START 1 
4 

Start engine and warm it u p  t o  normal engine operating temperature. 
I 

1 
I Move selector lever t o  " P  range. I 

I Does power shift indicator lamp come on for about 2 seconds? I 

I position and hold it at "ON". 1 

Release A n  check switch. 
(turn t o  "OFF" position.) 

1 
I Move selector lever t o  "2" range. 1 

Move selector lever t o  "1 " range. e 
1 Turn A/T check switch t o  "ON" position and release it. 1 

4 
I Depress accelerator pedal ful ly and release it. 1 

i 
Check power shift indicator lamp. 
Refer t o  JUDGEMENT OF SELF-DIAGNOSIS CODE. 



TROUBLE-SHOOTING AND DIAGNOSES iziGi'l 
Trouble-shooting - Self-diagnosis (Cont'd) 

JUDGEMENT OF SELF-DIAGNOSIS CODE 

dgement flickers are same. All circuits that can be confirmed by self-diagnosis are 

Rewiution mmor 

s m  
- 

S@ - 
mlor - omctar 

A n  control unit 

t ,  = 2.5 seconds t2 = 2.0 seconds t t  = 1 .O second 



TROUBLE-SHOOTING AND DIAGNOSES pi&ii'I 

5th judgement flicker is longer than 
others. 

. 
/ / I  \\' 

Trouble-shooting - Self-diagnosis (Cont'd) 

6th judgement flicker is longer than 
others. I 

Power shift indicator lamp: 

4th judgement flicker is longer than 
others. 

. 
/ / 1 \\' 

SAT762A 

Shift solenoid B circuit is short-circuited or disconnected. 

Damaged circuit 

Shift solenoid A circuit is short-circuited or disconnected. 

Shift mlenoid A 

1-1 

- Tarmiml 
cord - = 
a-y 

as 

A n  W o l  unit 

GO to shift solenoid A circuit check. SAT766A 

Shift solenoid B 

W m t m l  unit r 
Go to shift solenoid B circuit check. s ~ T 7 6 7 ~  

Overrun clutch solenoid circuit is short-circuited or dis- 
connected. Overrun clutch 

solenoid 

A n  cantml unit 

Go to overrun clutch solenoid circuit chedc. SAT768A 

7th judgement flicker is longer than 
others. 

Lock-up solenoid circuit is short-circuited or disconnected. 
Lock-up 
solenoid 

t Terminal 1 d - b ) y  = 

I) Go to lock-up solenoid circuit check. SAT769A 



TROUBLE-SHOOTING AND DIAGNOSES piiiGi-1 
Trouble-shooting - Self-diagnosis (Cont'd) 

unit power source circuit is damaged. 

Fluid temperature 

Terminal cord 

9th judgement flicker is longer than Engine revolution signal circuit is short-circuited or dis- 

A/Tarntml unit 

Battery has been disconnected for a long time. 
Battery is connected conversely. 
(When reconnecting A/T control unit connectors. - This 
is not a problem.) 

t4  = 1.0 second 



TROUBLE-SHOOTING AND DIAGNOSES I RE4RDJA I 
Trouble-shooting - Self-diagnosis (Cont'd) 

Damaged circuit 

Inhibitor switch, power shift switch, kickdown switch or 
idle switch circuit is disconnected or A/T control unit is 
damaged. 

- SAT1446 

Go to inhibitor, power shift, kickdown and idle switch 
circuit checks. 

Inhibitor switch, A/T check switch, kickdown switch or 
idle switch circuit is disconnected or A/T control unit is 
damaged. 

AITehsdc OFF 
wk& & 

- 
Go to inhibitor, N T  check, kickdown and idle switch 
circuit checks. 

SAT1456 

VI - 
0 
D 
0 
E 
C 

I 
W 
al - 
D 
E 
I - 
E 
0" 
E: m 
C U) 

'C z 
C 

% 
0 
X 
W 

VI - 
0 
0 
0 
E 
A 

C 

t 
LU 
al - 
'0 
E 
5 - 
E 
m 
'0 

5 - VI 

'C 

5 

Power shift indicator lamp: 

Comes on continuously. 

:wg 
R 

/ / I  \\' - 
W f d W  
m 

: -- Light 

+ - - - - - - - - - - - - +  ---,-, Shade 

SAT777A 

Does not come on. 

EE l  
I l f - d i m i t  
amt 

-------------------- Light 

I - - -  

SAT1 4 6 6  



TROUBLE-SHOOTING AND DIAGNOSES I RE4R03A 1 
Trouble-shooting - Self-diagnosis (Cont'd) (1 REVOLUTION SENSOR CIRCUIT CHECK 

Revolution ssfiro~ 

16 15 

Am mmml unit 

CHECK REVOLUTION Repair or replace revolution 
SENSOR - Refer to "Electrical sensor. 
System". 

m 1 0 . K .  

Harness continuity between 
A/T control unit and revo- 
lution sensor (Main harness) 

2. Check voltage between A/T 
control unit terminal @J and 
ground while driving. 
(Measure with A.C. range.) 
Voltage: 

at 0 kmlh (0 MPH): OV 
at 30 km/h (19 MPH): 

1V or more 
(Voltage rises gradually in 
response t o  vehicle speed) 

driving for a while. 

- 

INSPECTION END I 

1. Perform AJT control unit 
input/output signal inspection. 

2 If N.G., recheck AfT control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

• SPEED SENSOR CIRCUIT CHECK 

CHECK 1NPUT SIGNAL 

'I -1 
2. Check voltage between AfT - 

control unit terminal @I and 
ground while driving at 2 to 3 
kmlh (1 to  2 MPH) for 1 m 
(3 ft) or more. 
Voltage: Varies from OV 

to 5 v  

Check the following items. 
Speed sensor and ground 
circuit for speed sensor 
- Refer to section EL. 
Harness continuity between 
A/T control unit and speed 
sensor (Main harness) 

1 O.K. - 
Perform self-diagnosis again after N.G. 1. Perform AIT control unit 
driving for a while. 

- 
inputloutput signal inspection. 

I ~ K  2. I f  N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 



- ..- --A TROUBLE-SHOOTING AND DIAGNOSES --. = 
pGiiG-1 

Trouble-shooting - Self-diagnosis (Cont'd) 
THROTTLE SENSOR CIRCUIT CHECK 

CHECK POWER SOURCE 
CIRCUIT 

2. Disconnect throttle sensor 
harness connector. 

1 3. Disconnect A/T control unit I I 20-pin connector. 
4. Check resistance between 

terminal @ and A/T control 
unit terminal @. 
Resistance: 

' N.G. - 

I Approximately On I 

' 

Repair or replace harness 
between A/T control unit @ 
and throttle sensor ( ' ~ a i n  
harness). - d 

1 CHECK GROUND CIRCUIT Repair or replace harness I 
between A/T control unit @ 
and throttle sensor (Main 
harness). 

2. Check resistance between 
terminal @ and A/T control 
unit terminal @. 
Resistance: 

Approximately OSt 
3. Reinstall any part removed. 

1 1 - - - I O.K. 



. . TROUBLE-SHOOTING AND DIAGNOSES 
Trouble-shooting - Self-diagnosis (Cont'd) 

H e 

4 
ow- W l Y  

. 

Perform selfdiagnosis again after N.6. 
driving for a while. - 

SATl51B - O.K. 

I 1NSPECTION END l 

Check the following items. 
Harness continuity between 
A/T control unit 0 and 
throttle sensor. 

Throttle sensor - Refer 
to section EF & EC. 

I 

CHECK INPUT SIGNAL 
" 

- 
2. Check voltage between AIT 

control unit terminals 0 and 

1. Perform A/T control unit 
inputloutput signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of AK control 
unit harness connector. 

@ while accelerator pedal is 
depressed slowly. 
Voltage: 

Fulh/-dosed throttle: 
0.2 - 0.6V 

Fullyopen throttle!: 
3.4 - 4.4v 

(Voltage rises gradually in 
response to throttle valve 
opening.) 

N.G-, 



TROUBLE-SHOOTING AND DIAGNOSES F I  
Trouble-shooting - Self-diagnosis (Cont'd) 
SHIFT SOLENOID A CIRCUIT CHECK 

Sh~f  t solenold A 

1 Ei 
a CHECK GROUND CIRCUIT % 1. Remove control valve assem- - T#tTti~l - 'I T I  bly. - Refer to "ON-VEHI- 

cold - CLE SERVICE". 
-Y 2. Check the following items. 

3s 2. Disconnect terminal cord Shift solenoid A - Refer to 

ATT control unit assembly connector in engine "Electrical System". 

compartment. Harness continuity of terminal 

SAT766,., 3. Check resistance between cord assembly 

terminal @ and ground. 
* 

Resistance: 20 - 3OQ 
- - - 

CHECK POWER SOURCE Repair or replace harness 
CIRCUIT between A/T control unit and 

'I terminal cord assembly. (Main 
harness) 

2. Disconnect A K  control unit 
16-pin connector. 

3. Check resistance between 
terminal @ and A/T control 
unit terminal @. 
Resistance: 

Approximately On 
4. Reinstall any part removed. 

input/output signal inspection. 
2. If N.G., recheck A/T control 

unit pin termirials for damage 

INSPECTION END or connection of A/T control 
unit harness connector. 

SAT2460 



TROUBLE-SHOOTING AND DIAGNOSES I-Eq 
Trouble-shooting - Self-diagnosis (Cont'd) 

Shift solenoid E 

- 
1' 

r 
Tannid 
m-bty  

56 

Am mntml unh 

SAT767A 

terminal @ and ground. 
Resistance: 20 - 3052 

L 

Ia 
CHECK POWER SOURCE Repair or replace harness 
CIRCUIT between A/T control unit and 

terminal cord assembly. (Ma~n '' 
harness) 

- -. 

2. Disconnect A/T control unit 
1 Spin connector. 

3. Check resistance between 
terminal @ and A/T control 
unit terminal @ . 
Resistance: 

Approximately 052 
4. Reinstall any part removed. 

Perform self-diagnosis after 
driving for a while. inputloutput signal inspection. 

2. If N.G., recheck AJT control 
unit pin terminals for damage 
or connection of A/T control 

SHIFT SOLENOID B CIRCUIT CHECK 

rn . 
CHECK GROUND CIRCUIT 

'* T I  
2. Disconnect terminal cord 

assembly connector in engine 
compartment. 

3. Check resistance between 

1. Remove control valve assem- 
bty. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Shift solenoid B - Refer to  
"Electrical System". 
Harness continuity of terminal 

cord assembly 



TROUBLE-SHOOTING AND DIAGNOSES -1 
h r u n  dutch 
solenoid 

t- Terminal cord 
asmnbly 

1 AIT control unit 1 I 

Terminal cord 

Main htrnar side 

Trouble-shooting - Self-diagnosis (Cont'd) 
OVERRUN CLUTCH SOLENOID CIRCUIT CHECK 

- 

terminal cord assembly. (Main / ' I 1 I 

CHECK GROUND CIRCUIT 

'- [ , I  
2. Disconnect terminal cord 

assembly connector in engine 
compartment. 

3. Check resistance between 

CHECK POWER SOURCE 5- 
CIRCUIT 

- 
1 2. bismnnect A/T control unit I ( 

--- 
1. Remove control valve assem- 

bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Overrun clutch solenoid. - 
Refer to "Electrical System". 
Harness continuity of terminal 
cord assembly 

Repair or replace harnw 
between A/T control unit and 

I 16-pin connector. 

terminal @ and ground. 
Resistance: 20 - 30Cl 

3. Check resistance between 
terminal @ and A/T control 
unit terminal a. 

I Resistance: 
Approximately On I 

4. Reinstall any part removed. 

1 O.K. 
, 

Perform self-diagnosis after 
driving for a while. 

O.K. 

I I INsPECTIOGI END 

1. Perform A K  control un i t  
inputloutput signal inspection. 

2. I f  N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A i l  control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Lockup 
solenoid 

Terminal 

El 

Main ham- 
side 

Main trrmws 8 . b  

B Q.K. 

CHECK POWER SOURCE 
CIRCUIT 

Trouble-shooting - Self -diagnosis (Cont'd) 
LOCK-UP SOLENOID CIRCUIT CHECK 

2. Disconnect A/T control unit 
1 &pin connector. 

CHECK GROUND CIRCUIT %' 
' *  T I  
2. Disconnect terminal cord 

assembly connector in engine 
compartment. 

3. Check resistance between 

1. Remove oil pan. - Referto 
"ON-VEHICLE SERVICE". 

2. Check the following items. 
Lock-up solenoid - Refer to 
"Electrical System". 
Harness continuity of 
terminal cord assembly 

terminal @ and A/T control 
unit terminal @ . 

3. Check resistance between 
terminal @ and ground. 
Resistance: 10 - la 

Resistance: 
Approximately 051 

4. Reinstall any part removed. 

Repair or replace harness I 
between A/T control unit and 
terminal cord assembly. (Main 
harness) 

Perform selfdiagnosis after N-G. 1. Perform A/T control unit 
driving for a while. H input/output signal inspection. 

2. If N.G., recheck A/T control 

lNSPECTlON END e unit pin terminals for damage 
or connection of A/T control 



TROUBLE-SHOOTING AND DIAGNOSES 1-1 

Ignition Fluid temperature 

AK mnwt unit 
- -7 

SAT1436 

Trouble-shooting - Self-diagnosis (Cont'd) 
FLUID TEMPERATURE SENSOR CIRCUIT AND A/T 
CONTROL UNlT POWER SOURCE CIRCUIT CHECKS 

I control unit terminals @ , @ I 

CHECK A/T CONTROL 2 
UNIT POWER SOURCE 

'' -] 
2. Check voltage between A K  

I and ground. I 

Check the following items. 
Harness continuity between 
ignition switch and IW con- 1 trol unit 'Main harness 1 
Ignition switch and fuse 
- Refer to section EL. 

Battery voltage should exist. 

I I 

2. Disconnect terminal cord 
assembly connector in engine 
compartment. 

3. Check resistance between 
terminal @ and @ when 
AK is cold. 
Resistance: 

Cold [20°c (68"F)I 
Approximately 2.5 kf l  

4. Reinstall any part removed. 

CHECK FLUID TEMPERA. 5 
TURE SENSOR WITH 
TERMINAL CORD ASSEMBLY 

To the next page + 

1. Remove oil pan. 
2. Check the following items. 

Fluid temperature sensor 
- Refer to "Electrical Sys- 
tem". 
Harness continuity of terminal 
cord assembly 



- - -  - -  TROUBLE-SHOOTING AND DIAGNOSES - -_ 
Trouble-shooting - Self-diagnosis (Cont'd) 

Fmm the pmious 7 
rn 1 

CHECK INPUT SIGNAL -w OF Check the following items. 

I FLUID TEMPERATURE I I Harness continuity between 
SENSOR A/T control unit and terminal I 
'. -1 
2. Check voltage between AIT 

I control unit terminal @ and I 
ground while warming up A n .  
Voltage: 

Cold [20°c (68O~)l + 

Hot 180 '~  (176O~)I : 
1.56V + 0.45V 

[o.K. 

- - -  - - .- - - 

lgnition 
coil 

?s 
A n  control unit 1 

SAT6240 

I cord assembly (Main harness) 1 

Perform self-diagnosis after 
driving for a while. 

I INSPECTION END 1 

1. Perform A K  control unit 
inputloutput signal inspection. 

2. I f  N.G., recheck A D  control 
unit pin terminals for damage 
or connection of A m  control 
unit harness connector. 

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK 

El 
CHECK INPUT SIGNAL 

2. Check voltage between A K  
control unit terminal @ and 
ground, when engine runs at 
idle speed. 
Voltage: Approximately 6V 

Check the following items. 
Harness continuity between 
A K  control unit and ignition 
coil (Main harness) 
Resistor 
lgnition coil - Refer to 

section EF & EC. 

Perform self-diagnosis again after N.G. 1. Perform A/T control unit 
driving for a while. inputloutput signal inspection. 

O.K. 2. If N.G., recheck A K  control 
unit pin terminals for damage 

I IWPECTION END or connection of A n  control 
unit harness connector. 

? - 



TROUBLE-SHOOTING AND DIAGNOSES p6G-J 

AK control unit + 
Trouble-shooting - 
LINE PRESSURE SOLEN 

CHECK GROUND CIRCUIT 

2. Disconnect terminal cord 
assembly connector in engine 
compartment. 

3. Check resistance between 
terminal @ and ground. 
Resistance: 2.5 - 5Cl 

I O.K. 

CHECK POWER SOURCE 
CIRCUIT 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between 
terminal @ and A/T control 
unit terminal @. 
Resistance: 11.2 - 12.8S2 

Self-diagnosis (Cont'd) 
) ID  CIRCUIT CHECK 

- - - - - .  

1. Remove control valve assem- 
bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Line pressure solenoid - 
Refer to "Electrical System". 
Harness continuity of terminal 
cord assem bly 

Check the following items. 
Dropping resistor - Refer to 
"Electrical System". 
Harness continuity between 
AIT control unit @ and 
terminal cord assembly 
(Main harness) 

CHECK POWER SOURCE Repair or replace harness 
CIRCUIT between A/T control unit @ 1 

and terminal cord assembly. I 
I 

2. C h a  rwistanca bakeen 
I 

terminal @ and A/T control 
unit terminal @. 
Resistance: 

Approximately Of2 
3. Reinstall any part removed. 

Perform self-diagnosis after N.G. 1. Perform A/T control unit 
driving for a while. input/output signal inspection. 

O.K. 2. I f  N.G., recheck A/T control 
unit pin terminals for damage 

INSPECTlOAl EHD or connection of A/T control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES -1 
- 

Trouble-shooting - Self-diagnosis (Cont'd) 
- ~ x c e ~ t  Gulf Standard (Middle East) Models- 

INHIBITOR, POWER SHIFT, KICKDOWN AND IDLE 
SWITCH CIRCUIT CHECKS 

I 
CHECK INHIBITOR SWITCH 
CIRCUIT 

'- -1 - 
2. Check voltaqe between A/T - 

control unit terminals @, 0, 
@, @, @ and ground while 
moving selector lever through 
each range. 
Voltage: 

B: Battery voltage 
0: ov 

N.G. - Check the following items. 
Inhibitor switch - Refer to  
"Electrical System". 
Harness continuity between 
ignition switch and inhibitor 
switch (Main harness) 
Harness continuity between 
inhibitor switch and A/T 
control unit (Main harness) 

Check the following items. I 
I SWITCH CIRCUIT ( - 1 Power shift switch - Refer to 1 

2. Check voltage between A/T 
control unit terminal @ and 
ground when power shift 
switch is in "AUTO" position 

I and in "POWER" position. I 

I O.K. 
I 

4 
To the next page 

"Electrical System". 
Harness continuity between 
A/T control unit and power 
shift switch (Main harness) 
Harness continuity of ground 
circuit for power shift switch 

. (Main harness) 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Trouble-shooting - Self -diagnosis (Cont'd) 

CHECK KICKDOWN SWITCH 'z Check the following items. 
Kickdown switch 
Harness continuity between 
AIT control unit and k~ck-  
down switch (Main harness) 
Harness continuity of ground 
circuit for kickdown switch 

ground while depressing 
accelerator pedal slowly. 
(after warming up engine) 

When releasing accelerator 
pedal: 3 - 8V 
When depressing acceleator 
pedalfully: 1Vor less 

CHECK IDLE SWITCH 

Check voltage between A/T 
'. 1-1 

control unit terminal @ and 2. Check voltage between A/T 
ground in the same way as control unit terminal @ and 
kickdown switch circuit. ground. 

Voltage: 8 - 15V 
When releasing accelerator 
pedal: 8 - 15V O.K. N.G. 

When depressing accelerator 
Check the 

pedal fully: 1V or lets following h l l S .  

Harness con- 
tinuity be- 
P.veen A n  

Check harness 
continuity 
between A/T 
control unit @ 
and idle switch. 

control unit 
@ and idle 
switch 
Idle switch 
- Refer to 
section EF 
& EC. 

- - - 

N.G. 1. Perform A n  control unit 
driving for a while. ~nputtoutput signal inspection. 

O.K. 2. If N.G., recheck A/T control 
unit pin terminals for damage 

I INSPECTION END or connection of AIT control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES -1 

SAT164B 

ra 
(Pushing) 

4 
(Releasing) 

SAT2560 
J 

Trouble-shooting - Self-diagnosis (Cont'd) 
-Gulf Standard (Middle East) Models- 

INHIBITOR, AIT  CHECK, KICKDOWN AND IDLE 
SWITCH CIRCUIT CHECKS 

CHECK INHIBITOR SWITCH 
CIRCUIT 

2. Check voltage between AIT 
control unit terminals @, 0, 
@, @, @ and ground while 
moving selector lever through 
each range. 
Voltage: 

B: Battery voltage 
0: ov 

Terminbl 

@ 8 8 0 0  
position 

R B O O  -* 
1 O O O O B  

N.G. - 

r 2 k  CHECK M CHECK 

I SWITCH CIRCUIT 1 

2. Check voltage between AIT 
control unit terminal @ and 
ground when AIT check 
switch is in "ON" ~osition 

Check the following items. 
Inhibitor switch - Refer to 
"Electrical System". 
Harness continuity between 
ignition switch and inhibitor 
switch (Main. harness) 
Harness continuity between 
inhibitor switch and AIT 
control unit (Main harness) 

Check the following items. 
A/T check switch - Refer to 

"Electrical System". 
Harness continuity between 
A n  control unit and A/T 
check switch (Main harness) 
Harness continuity of ground 
circuit for A/T check switch 
(Main harness) 

I and in "OFFn' paifion. I I I 

J I 1 O.K. 
4 

1 TO the nact 



TROUBLE-SHOOTING AND DIAGNOSES 

Trouble-shooting - Self-diagnosis (Contnd) 

Frm the previous pap 

CHECK KICKDOWN SWITCH Check the following items. 
Kickdown switch 
Harness continuity between 
A/T control unit and kick- 
down switch (Main harness) 
Harness continuity of ground 
circuit for kickdown switch 

ground while depressing 
accelerator pedal slowly. 
(after warming up engine) 

pedal: 3 - 8V 
When depressing accelerator 
pedal fully: 1V or less 

,m 
CHECK IDLE SWITCH 

Check voltage between A/T 
control unit terminal @ and 
ground in the same way as 2. Check voltage between A/T 

kickdown switch circuit. control unit terminal @ and 
ground. 

When releasing accelerator Voltage: 8 - 15V 

pedal: 8 - 15V 
When depressing accelerator 
pedal fully: 1V or less Check the 

switch 

& EC. 

control unit 
@ and idle 

Idle switch 
- Refer to 
section EF 

O.K. 
1 

1. Perform A/T control unit 
driving for a while. input/output signal inspection. 

O.K. 2. If N.G., recheck A/T control 
unit pin terminals for damage 

INSPECTION END or connection of A/T control 
unit harness connector. 



.- . TROUBLE-SHOOTING AND DIAGNOSES 

Trouble-shooting 
CHECK @ : Power shift indicator lamp does not come on for 

about 2 seconds when turning ignition switch to 
"ON". 

SAT 1688 

Main harness side 

Fuse I 

A/T control unit 

- -  

CHECK A/T CONTROL Check the following items. 
UNIT POWER SOURCE Harness continuity between 1 

ignition switch and A/T con- / ' 1 / trol unit (Main harness) 
a. Ignition switch and fuse 

I 2. check volige w e e n  *IT I I - 
- Refer to  section EL. 

I control unit terminals @. 0 ( 
and ground. 
Battery voltage should exist I 

El 
CHECK A/T CONTROL UNIT N'G;] Check harness continuity 1 

I GROUND CIRCUIT I -1 between A/T control unit and I 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between An' 
control unit terminals @, @ 
and ground. 
~eshtance: 

Approximately O f l  

I ground. I 

CHECK LAMP CIRCUIT 

I - I 
2. Disconnect A/T control unit 

1 Bpin connector. 
3. Check resistance between 

A/T control unit terminals 
@ and @. 
Resistance: Approximately 

5052 
4. Reinstall any part removed. 

Check the following items. 
Power shift indicator lamp 
- Refer to section EL. 

I I Harness continuity between 
ignition switch and power 
shift indicator lamp (Main 

- harness) 

1 1 Harness continuity between 
power shift indicator lamp 

I I 

1 O.K. 

Check win .  -- I. Perform A/T controI unit 
inputjoutput signal inspection. 

O.K. 2. If N.G., recheck A/T control 

I unit pin terminals for damage 
lNsPECTION END. or connection of A/T control 

unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES 1-1 

Sslf-dtpmds 

Exwpl 
Gulf mndard ------ L ~ M  

I I 

(Middle Lmt 

I rouble-snootlng (cant-dj 
CHECK @ : Power shift indicator lamp does not come on for 

about 3 seconds when depressing and releasing 
accelerator pedal fully. 

Check throttle sensor circuit. 
- Refer to "Self-diagnosis". 

Check throttle sensor. - Refer Repair or replace throttle sensor. 
to section EF & EC. 

1. Perform A/T control unit 
indicator lamp again. inputloutput signal inspection. 

I 1 

O.K. I 2. If N.G., recheck A/T control 
unit pin terminals for damage 

INSPECTION END I or connection of A/T control 
unit harness connector. I 

CHECK @ : Engine cannot be started with selector lever in 
"P" or "N" range or engine can be started with 
selector lever in "D", "2", "1" or "R" range. 

Check inhibitor switch circuit. 
to inhibitor witch circuit? - Refer to "Self-diagnosis". 

Check continuity of inhibitor Repair or replace inhibitor switch. 
1 switch 2-pin connector. - Refer 1 I 

to "Electrical System". I 
I O.K. 
4 

I Check slrt ing syn-w Repair or replace damaged parts. 
to section EL. 1 - 

1 O.K. 

I INSPECTtON END I 

CHECK @ : Vehicle moves when it is pushed forward or 
backward with selector lever in "P" range. 

- -- 
Check parking components. - Repair or replace damaged parts. 
Refer to "ON-VEHICLE 
SERVICE". 

INSPECTION END E25 



TROUBLE-SHOOTING AND DIAGNOSES 

Trouble-shooting (Cont'd) 
CHECK @ : Vehicle moves forward or backward when select- 

ing "N" range. 

- - .. . - = - ,.. 

Does selfdiagnosis show damage Ym Check inhibitor switch circuit. 
to inhibitor switch after cruise - Refer to "Self-diagnosis". 

test? 

H 
Check manual control linkage. N.G. Adjust manual control linkage. 
- Refer to ON-VEHICLE - Refer to ON-VEHICLE 
SERVICE. SERVICE. 

Refill A.T.F. 

1. Remove oil pan. 1. Disassemble A n .  
2. Check A/T fluid condition. 2. Check the following items. 

- 

O.K. Forward clutch assembly 
Overrun clutch assembly 
Reverse clutch assembly 
Accumulator piston D 

Check w i n .  1. Perform A/T control unit 
inputloutput Signal inspec- 
tion. 

2. If N.G., recheck A/T control 
INSPECf ION END unit pin terminals for damage 

or connection of A/T control 
unit harness connector. 



4 
TROUBLE-SHOOTING AND DIAGNOSES 

. . 

IREIRoJIl 

rottle sensor circuit 
Fluid temperature 

. Throttle sensor 

Fluid 
temperature 
sensor 

I 12 161110 
W mntrol unit 

w 33 1 
Dropping resistor 

Line pressure solenoid 

SAT1720 

Trouble-shooting (Cont'd) 
CHECK @ : There is large shock when changing from "N" to 

"R" range. 

. - - 

Does self-diagnosis show damage - Yes Check damaged circuit. - Refer 
t o  throttle sensor, line pressure t o  "Self-diagnosis". 

solenoid or fluid temperature 
-sensor circuit? 

1 Check throttle sensor. - Refer Repair or replace throttle sensor. 
I t o  section EF & EC. 1 1 I 

selector lever i n  "D" range. 
- Refer to  "Pressure Testing". 

O.K. 

Chedc agsin. 

IMSPECTtOH END 

1. Remove control valve assem- 
bly. - Refer t o  "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Valves t o  control line pressure 
(Pressure regulator valve, 
modifier valve, pilot valve and 
pi lot filter) 

I Line pressure solenoid I 

1. Perform A/T control un i t  
input/output signal inspection. 

2. If N.G., recheck A/T control 
unit  p in  terminals for damage 
or connection o f  A/T control 
unit  harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES pziiq 
[rouble-shootrng ( ~ o n t - a )  
CHECK : Vehicle does not creep backward when selecting 

"R" range. 

Refill A.T.F. I 
O.K. 

N.G. in both "1" 

g and "R" range 
7 r I 

Check stall revolution with 
selector lever in "1 " and 
"R" range. 

O.K. L 
O.K. in "1" range 
N.G. in "R" rangt rn v 

Check line pressure at idle with N.G. 
selector lever in "R" range. 
- Refer to "Pressure Test". 

El O.K. 
1 . 
I 1. Remove oil pan. 

2. Check fluid condition. 

bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Valves to control line pressure 
(Pressure regulator valve, pilot 
valve and pilot filter) 
Line pressure solenoid 

3. Disassemble A n .  
4. Check the following items. 

Torque convener 
( Reverse clutch assembly I 
) High clutch assembly I 

Low & reverse brake assembly 
Low one-way clutch 

Check again. 1. Perform A/T control unit 1 

INSPECTION END 7 input/output signal inspection. 
2. If N.G., recheck A D  control 

unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES =I 
Trouble-shooting (Cont'd) 
CHECK @ : Vehicle does not creep forward when selecting 

"D" and ''2" ranges. 

Refill A.T.F. I 
- Check stall revolution with 

selector lever in "D" range. 1. Remove control valve assem- 

- Refer to "Stall Testing". bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

El 2. Check the following items. 

Check line pressure at idle with N,G. Valves to control line pressure 

I 
- (Pressure rewlator valve, 

selector lever in "D" range. 
modifier valve, pilot valve and - Refer to "Pressure Testing". 
pilot filter) 

2. Check N T  fluid condition. 

'-1 N.G. Check again. 

Line pressure solenoid 
3. Disassemble N T .  
4. Check the following items. 

Oil pump assembly 

Forward clutch assembly 
Forward one-way clutch 
Low one-way clutch 
Torque converter 

1. Perform A/T control unit 
inputloutput signal inspection. 

2. If N.G., recheck A/T control I 
w 

I unit pin terminals for damage 
INSPECTION END or connection of A/T control I I unit harness connector. I 



TROUBLE-SHOOTING AND DIAGNOSES pi i i ix ' '  
Trouble-shooting (Cont'd) 
CHECK @ : Vehicle does not creep forward when selecting 

"D", "2" and "1 " ranges. 

Refill A.T.F. I 
selector lever in "D" range. 1. Remove control valve assem- 

- Refer to "Stall Testing". bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Valves to  control line pressure 

Check line pressure at idle with N.G. (Pressure regulator valve, 
selector lever in "D" range. modifier valve, pilot valve and 
- Refer to "Pressure Testing". pilot filter) 

El Line pressure solenoid 
3. Disassemble AIT. 

1. Remove oil pan. 4. Check the following items. 
2. Check A/T fluid condition. Oil pump assembly 

O.K. 
Forward clutch assembly 
Forward one-way clutch 
Overrun clutch assembly 

Check again. 

INSPECTION END + 1. Perform A/T control unit 
input/output signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of AJT control 
unit harness connector. 



, TROUBLE-SHOOTING AND DIAGNOSES - -- ~~1 
Trouble-shooting (Cont'd) 

- ~ - - 
CHECK @3 : Vehicle cannot be started from D, on CRUISE 

TEST - Part 1. 

Go to check @ or @. 

Does self-diagnosis show damage Yes Check damaged circuit. - Refer 
to revolution sensor, speed 

- 
to "Selfdiagnosis". 

mor, shift solenoid A or B 
after cruise test? 

Check throttle sensor. - Refer to Repair or replace throttle sensor. 
section EF & EC. 

Check line pressure at stall point N . 6  
with selector lever in n#De# range, -- 1. Remove control valve assem- 

Refer to "Pressure Testing". bly. - Refer to "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Shift valve A 

1. Remove oil pan. 
2. Check A/T fluid condition. 

E* Shift valve B 
Shift solenoid A 
Shift solenoid B 

3. Disassemble A/T. 
4. Check the following items. 

Forward clutch assembly 
Forward one-way clutch 
Low one-way clutch 
High clutch assembly 
Torque converter 
Oil pump assembly 

. inputloutput signal inspection. 
2. If N.G., recheck AK control 

unit pin terminals for damage 
INSPECTION END or connection of A D  control 

unit harness connector. 

- -  - 



TROUBLE-SHOOTING AND DIAGNOSES 

Trouble-shooting (Cont'c 
l a  I - I 1 CHECK O :  AITdoes not shift 

.-- --  - 

(Middle ------- -- ---- --- 
Eactl moats t Shde 

East) models 
lS~ll7 OB 

I Revolution senoDr - I 

FH7H+ l4 A n  contml unit *rrwr 

1 )  
'ram D, to Di at the specified - 

speed. 
A/T does not shift from D4 to D2 when depress- 
ing accelerator pedal fully at the specified speed. 

No 
Are checks @ , @ and @ O.K.? 0 ~ o t o c h e c k @ , @  or@. 

Does self-diagnosis show damage Check inhibitor switch circuit. 

to inhibitor switch after cruise - Refer to "Selfdiagnosis". 

test? 

Check revolution sensor and 
speed sensor circuit. - Refer to 

- 

Repair or replace throttle sensor. 
to section EF & EC. 

1. Remove oil pan. 
2. Check AIT fluid condition. 

O.K. 

O.K. 
I 

1. Remove control valve. - 
Refer to "ON-VEHICLE 
SERVICE". 

2. Check the following items. 
Shift valve A 
Shift solenoid A 
Pilot valve 
Pilot filter 

3. Disassemble A/T. 
4. Check the foilowing items. 

Servo piston assembly 
Brake band 
Oil pump assembly 

1. Perform AK control unit 
inputtoutput signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 

INSPECTION END or connection of A/T control 
I I unit hamess connitor 



TROUBLE-SHOOTING AND DIAGNOSES -1 
~rouke-shooting (Cont'd) 
CHECK @ : A/T does not shift from D, to D3 at the specified 

speed. 

Go to check @, @ or @. 

_-_-__ _--------- to inhibitor switch aher cruise - Refer to "Self-diagnosis". 

Repair or replace throttle sensor. 
to section EF & EC. 

bly. - Refer to  "ON-VEHI- 
CLE SERVICE". 

2. Check the following items. 
Shift valve B 

3. Disassemble A/T. 
4. Check the following items. 

Sewo piston assembly 
High clutch assembly 

C- input/output signal inspection. 

8 2.1 2. If N.G., recheck A/T control 

I I unit pin terminals for damage 
INSPECTION END or connection of A/T control 

unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES piiG-1 
Trouble-shooting (Cont'd) 
CHECK @ : A/T does not shift from Dj to D4 at the specified 

Are checks @, -7 @ and @ O.K.? GO to check a, @or a. 

Does selfdiagnosis show damage + Check damaged circuit. - Refer 
to inhibitor switch, power shift to "Selfdiagnosis". 

itch. [Except Gulf standard 
(Middle East) models] , A/T 
check switch [Gulf standard 
(Middle East) models] , shift 

enoid A, B, revolution sensor, 
ed sensor or fluid tempera- 

ture sensor circuit after cruise 

Check throttle sensor. - Refer Repair or replace throttle sensor. 
to section EF & EC. 

1. Remove oil pan. 
2. Check A/T fluid condition. 

-, 1. Remove control valve assem- 
bly. - Refer to "ON-VEHI- 

O.K. CLE SERVICE". 
2. Check the following items. 

Shift valve B 
O.K. Overrun clutch control valve 

Shift solenoid B 

4 
O-K. Pilot valve 

Pilot filter 

3. Disassemble A/T. 
4. Check the following items. 

Servo piston assembly 
Brake band 
Torque converter 

$ Oil pump assembly 

- -- - ,  . 

1. Perform A K  control unit 
inputloutput signal inspection. 

2. I f  N.G., recheck AIT control 
unit pin terminals for damage 

INSPECTION END or connection of A K  control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES G I  
Trouble-shooting (Cont'd) 

CHECK @ : A/T does not perform lock-up at the specified speed. 

II 
Does selfdiagnosis show damage yes Check lock-up solenoid circuit. 
to lock-up solenoid circuit after - Refer to "Selfdiagnosis". 
cruise test? .- - 

Repair or replace throttle sensor. 
to section EF & EC. 

- N.G. 
1. Remove control valve. - Refer Repair or replace damaged parts. 

to "ON-VEHICLE SERVICE". 
2. Check following items. 

Lock-up control valve 
Shuttle shift valve D 
Torque convener relief valve 
Lock-up solenoid 
Pilot valve 
Pilot filter 

a a/ ~ h e d r  again. N.G' ' I. perform A/T control unit 
inputlou tput signal inspection. + 2. If N.G., recheck A/T control 

I 1 unit pin terminals for damage 
INSPECYION END or connection of A/T control 

unit harness connector. 

1-1 S A T l l l B  



8- 
TROUBLE-SHOOTING AND DIAGNOSES 

- .  
piiE1 

Trouble-shooting (Cont'd) 
CHECK @ : AIT does not hold lock-up condition for more than 

30 seconds. 

Does selfdiagnosis show damage Yes Check revolution sensor circuit. 

- Refer to "Selfdiagnosis". 

Sr 1. Remove control valve assem- 
2. Check A/T fluid condition. bly. - Refer to "ON-VEH I- 

O.K. CLE SERVICE". 
2. Check the following items. 

Lock-up control valve 

CHECK @ : Lock-up is not released when accelerator pedal is 

O.K. 
I 

O.K. -- 

I n I v a r E b  I IVIW EIYU I 

released. 

Pilot valve 
Pilot filter 

3. Disassemble A/T. 
4. Check torque converter and 

oil pump assembly. 

or connection of PJT control 
unit harness connector. 

1. Perform AK control unit 
input/output signal inspection. 

2. If N.G.. recheck A/T control 

r nfinenem-rnnfi~ e ~ n n  
unit pin terminals for damage 

rl"% Check w in .  

Does selfdiagnosis show damage - Yes 

to idle switch circuit after cruise 
Check idle switch circuit. - Refer 
t o  "Selfdiagnosis". - 

+ 

test? 

- - - -- - - -  - - 
1. Perform A/T control unit 

input/output signal inspection. 
2. If N.G., recheck AK control 

unit pin terminals for damage 
or connection of AK control 
unit harness connector. 





. . - -  TROUBLE-SHOOTING AND DIAGNOSES I R ~ 4 ~ 0 3 ~  I 

- - -  Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777 A 

--- - - 

IMiddle ---------------- 
k t )  models 
I 
Gulf stendud 
( M W e  

Trouble-shooting (Cont'd) 
CHECK @ : Vehicle does not Start from Dl on CRUISE TEST 

- Part2. 

n 
-2 Check damaged circuit. - Refer 
to revolution sensor, speed sensor, to "Selfdiagnosis". 

shift solenoid A or B after cruise 
test? 

Check again. 

Go to  CHECK @ . 

1. Perform A/T control unit 
inputloutput signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

CHECK @ : A/T does not shift from D, to D, when changing 
power shift switch to "POWER" position. 
- Except Gulf standard (Middle East) models - 

- 
Check power shift switch circuit. 

to wwer shift switch circuit after - Refer to "Selfdiasnosis". 

I cruise test? 

CHECK @ : A/T does not shift from D, to 2? when changing 
selector lever position from "D" to "2" range. 

- - -  

Does yes Check inhibitor switch circuit. - 
to  inhibitor switch circuit after 

- - Refer to "Selfdiagnosis". 
J 

cruise test? 



TROUBLE-SHOOTING AND DIAGNOSES 

Trouble-shooting (Cont'd) 

E l  CHECK @ : A/T does not shift from 2, to 1, when changing 
selector lever position from "2" to "1" range. 

-------- ----- --- 
-1 models 

Does self-diagnosis show damage Check inhibitor switch circuit. 

to inhibitor switch after cruise 
test? 

Check again. 
1 -. - J 

O.K. 

INSPECTION END 1 

- 

1. Perform A/T control unit 
inputloutput signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of An' control 
unit harness connector. 

CHECK @ : Vehicle does not decelerate by engine brake when 
shifting from 2, (1, ) to 1, . 



--*.- TROUBLE-SHOOTING AND DIAGNOSES 

Electrical System 
A/T ELECTRICAL PARTS LOCATION 

ixcept Gulf standard (Middle East) modt 

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

r Shift solenoid B Lockup Fluld A n  dl 



TROUBLE-SHOOTING AND DIAGNOSES 

Electrical System (Cont'd) 
SCHEMATIC 

DROPPING 

SHIFT SOLENOID A 

- 
C 
ED .- 

: 



THROTTLE 

COMBINATION METER 

WERRW CLUTCH 
SOLENOl D 

FLVLI T€W€RATURE 
SENSOR 

A n  O I L  
TEMPERATURE 
SWl TCH 

F r o m  A/T o i l  w a r n i n g  lamp 
R e f t e r  t o  EL  s e c t i o n  
WARN l NG LAMPS' a : ~ o r  G u l f  s t a n d a r d  

( M i d d l e  e a s t )  m o d e l  s 

(A) E x c e p t  f o r  G u l f  s t a n d a r d  
( M i d d l e  e a s t )  m o d e l s  

I N H I B I T O R  SWITCH 



TROUBLE-SHOOTING AND DIAGNOSES piz%z'I 
Electrical System (Cont'd) 
INSPECTION OF AIT CONTROL UNlT 

Measure voltage between each terminal and terminal @ or 
Q by following " A n  control unit inspection table". 

Pin connector terminal layout. 

A/T CONTROL UNlT INSPECTION TABLE 
(Data are reference values.) 

Terminal 
No. 

- -- 

3 

4 

5 

6 

Item 

Inhibitor "2" range 
switch 

Inhibitor "1" range 
switch 

- 

Idle switch 
( in  throttle valve 
switch) 

- 
- 

Condition 

When setting selector lever t o  "2" 
range. 

When setting selector lever to  other 
ranges. 

When setting selector lever t o  "1" 
range. 

When setting selector lever t o  other 
ranges. 

- - 

- 
When releasing accelerator pedal 
after warming up engine. 

When depressing accelerator pedal 
after warming up engine. 

- 

- 

Judgement 
standard 

Battery voltage 

1 V or less 

Battery voltage 

1 V or  less 
- , ,  

- 

8 - 15V 

1V or less 

- 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Electrical System (Cont'd) 

Judgement 
standard 

3 - 8 V  

1 V or less 

3 - 8 V  

1 V or less 

3 - 8 V  

1 V or less 

4.5 - 5.5v 

Fully-closed 
throttle: 

- 0.2 - 0.6V 
Fully-open 

Condition 

When releasing accelerator pedal after 
warming up engine. 

When depressing accelerator pedal 
fully afte;warming up engine. 

When setting power shift switch in 
"AUTO position. 

When setting power shift switch in 
"POWER" position. 

When turning A/T check switch to 
"OFF" position. 

When turning A/T check switch to 
"ON" position. 

- 

When depressing accelerator pedal 
slowly after warming up engine. 

Voltage rises gradually in 

Terminal 
No. 

7 

-- 

8 

9 

lo 

11 

Item 

Kickdown switch 

- - - 

Gulf standard (Middle 
East) models 
Power shift switch 

Except Gulf standard 
(Middle East) models 
A/T check switch 

Throttle sensor 
(Power source) 

Throttle sensor 

l2 

13 

l4 

l5 

Fluid temperature 
sensor 

- 

Throttle valve switch 
(Power source) 

Throttle sensor 
(Ground) 

Revolution sensor 
(Measure in AC range) 

I 

response to throttle opening throttle: 
angle. 3.4 - 4.4V 

When A.T.F. temperature is 2 0 ' ~  
(68"~) .  

When A.T.F. temperature is 8 0 ' ~  
(176"~).  

- 

When turning ignition switch to 
" O N  position. 

When turning ignition switch to 
"OFF" position. 

- 
--- 

When vehicle cruises at 30 kmlh 
(19 MPH). 

When vehicle parks. 

1.56V 

0.45V 

- 

8 - 15V 

1 V or less 

- 

1 V or more 
Voltage rises gradu- 
ally in response to 
vehicle speed. 

OV 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Electrical System (Cont'd) 

Terminal 
Item Judgement 

No. Condition 
standard 

When depressing accelerator pedal 
more than half -way after warming 8 - 15V 

17 Full throttle switch up  engine. 

When releasing accelerator pedal 
after warming up engine. 1V or less 

18 - - - 
When setting selector lever t o  "N" 
or "P" range. Battery voltage 

Inhibitor "N" and "P" 
l9 

range switch When setting selector lever to  other 
ranges. 1 V o r  less 

When setting selector lever t o  "D" 
range. Battery voltage 

Inhibitor "D" range 
20 

switch When setting selector lever t o  other 
ranges. 1V or  less 

When overrun clutch solenoid 

[Ex: When driving at 50 km/h (31 
MPH) in  "D" range and AUTO 

Overrun clutch 

When overrun clutch solenoid does 

Power shift indicator 

(1 t o  2 MPH) for 1 m (3 ft) o r  

- - - -- --- - =. 



TROUBLE-SHOOTING AND DIAGNOSES piiiZ-1 
Electrical System (Cont'd) 

Judgement 
Condition 

standard 
I 

Termina 
No. 

l tem 

When engine runs at idle speed. Approximately 6V 

Approximately 
When engine runs at 2,500 rpm. 

7.5v 

Engine revolution 
signal 

When setting selector lever t o  "R" 
range. 

Battery voltage 

LL When setting selector lever t o  other 
ranges. 

1V or less ' -  I----+ Inhibitor "R" range 
switch 

- - 

When turning ignition switch t o  
"OFF". 

Battery voltage 

When turning ignition switch t o  
"ON". Battery voltage 

Power source 
(Back-up) 

When turning ignition switch t o  1 "ON". 
I Battery voltage 

Power source 
When turning ignition switch t o  
"OFF". 

1V or  less 
- - 

Ground - - 

When releasing accelerator pedal 
after warming up  engine. 

5 - 14V 

When depressing accelerator pedal 
fully after warming up  engine. 

0.5V or less 

When releasing accelerator pedal 
after warming up  engine. 

1.5 - 2.5V 

Line pressure solenoid 
(with dropping resistor) 

t i n e  pressure solenoid 

Shift solenoid A 

When depressing accelerator pedal 
ful ly after warming up  engine. 

When shift solenoid A ophates. 
(When driving i n  "Dl " or  "D4".) 

I When shift solenoid B operates. I Battery voltage 
(When driving i n  "Dl " o r  "D2".) 

0.5V or  less 

Battery voltage 

When shift solenoid A does not  
operate. 
(When driving i n  "D2" or "D3".) 

1V or less 

Shift solenoid B 
When shift solenoid B does not  
operate. 
(When driving i n  "D3" or "D4".) 

1V or less 



TROUBLE-SHOOTING AND DIAGNOSES pzi%q 
Electrical System (Cont'd) 
POWER SHIFT SWITCH - Except Gulf standard (Middle East) 
models 

Check continuity between two terminals. 

Switch position Continuity 

W W E R  Yes 

A/T CHECK SWITCH - Gulf standard (Middle East) models 
Check continuity between two terminals. 

Switch position Continuity 

OFF 

INHIBITOR SWITCH 
1. Check continuity between terminals @ and @ and between 

terminals @ and 0,  0 ,  @, 0,  @, @ while moving 
select range lever through each range. 

2. If N.G., check again with manual control linkage dixon- 
nected from select range lever of A/T assembly. - Refer to 
step 1. 

3. If O.K. on step 2, adjust manual control linkage. - Refer to 
"ON-VEH ICLE SERVICE". 



TROUBLE-SHOOTING AND DIAGNOSES I R E ~ R O ~ A ~  

Electrical System (Cont'd) 
4. If N.G. on step 2, remove inhibitor switch from A/T and 

check continuity of inhibitor switch terminal. - Refer t o  
step 1. 

5. I f  O.K. on step 4, adjust inhibitor switch. - Refer to  "ON- 
VEHICLE SERVICE". 

6. I f  N.G. on step 4, replace inhibitor switch. 

REVOLUTION SENSOR 
For removal and installation, refer to  "ON-VEHICLE 
SERVICE". 
Check resistance between terminals @, @ and 0.  

Terminal No. 1 A a ~ h n c e  

FLUID TEMPERATURE SENSOR 
For removal and installation, refer t o  "ON-VEHICLE 
SERVICE". 
Check resistance between two terminals while changing 
temperature as shown at left. 

20 (68) 

80 (176) 

AIT OIL TEMPERATURE SWITCH 
For removal and installation, refer to  "ON-VEHICLE SERV- 
ICE". 
Check continuity. 

Temperature OC (OF) Continuity 

150 (3021 or more 

145 (2931 or test 

Do not reuse boiled A.T.F. 

LOCK-UP SOLENOID AND LINE PRESSURE SOLENOID 
For . removal and installation, refer t o  "ON-VEHICLE 
SERVICE". 
Check resistance between two terminals. 

Resistance: 
Lock-up solenoid: 10 - 1652 
Line pressure solenoid: 2.5 - 5s2 

0 
0 
0 

0 
@ 
8 

500 - 650n 
-- - -. - .- --- . . . - 

- -  - 
No continuity 

--.- 

No continuity 



TROUBLE-SHOOTING AND DIAGNOSES -1 
Electrical .System (Cont'd) 
3-UNIT SOLENOID ASSEMBLY 
(Shift solenoid A, B and overrun clutch solenoid) 

For removal and installation, refer to "ON-VEHICLE 
SE RVICE". 
Check resistance between terminals of each solenoid. 

DROPPING RESISTOR 
Check resistance between two terminals. 

Resistance: 1 1.2 - 12.852 

Solanoid 

Shift solenoid A 

Shift solenoid B 

Overmn clutch solenoid 

Stall Testing 
STALL TEST PROCEDURE 
1. Check AK and engine fluid levels. If necessary, add. 
2. Warm up engine until engine oil and A.T.F. reach operating 

temperature after vehicle has been driven. approx. 10 minutes. 
A.T.F. operating temperature: 

50-  80°C (122- 176°F) 

3. Set parking brake and block wheels. 
4. Install a tachometer where it can be seen by driver during 

test. 
8 It is good practice to put a mark on point of specified engine 

rpm on indicator. 

Resistance 

20-rn 

Terminal No, 

8 

0 

Ground 
terminal 



TROUBLE-SHOOTING AND DIAGNOSES pq 
Stall Testing (Cont'd) 
5. Start engine, apply foot brake, and place selector lever in 

"D" range. 

6. Accelerate to  wide-open throttle gradually while applying 
foot brake. 

7. Quickly note the engine stall revolution and immediately 
release throttle. 
During test, never hold throttle wide-open for more than 5 
seconds. 

Stall revolution: 
2,090 - 2,390 rpm 

8. Shift selector lever t o  "N". 
9. Cool of f  A.T.F. 

Run engine at idle for at least one minute. 
10. Perform stall tests in the same manner as in  steps 5 through 9 

with selector lever in  "2", "1" and "R", respectively. 
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Pressure Testing 
Location of line pressure test port 
Use Tool (ST25490000) when removing and installing line 
pressure plug. 
Always replace line pressure plugs as they are self-sealing 
bob. 

LINE PRESSURE TEST PROCEDURE 
1. Check A/T and engine fluid levels. If necessary, add. 
2. Warm up  engine until engine oil and A.T.F. reach operating 

temperature after vehicle has been driven approx. 10 minutes. 
A.T.F. operating temperature: 

5 0 -  80°C (122- 176°F) 

3. Install pressure gauge t o  line pressure port. 
- D, 2 and 1 ranges - 

- R range - 

4. Set parking brake and block wheels. 
Continue to depress brake pedal ful ly while line pressure test 
at stall speed is performed. 



TROUBLE-SHOOTING AND DIAGNOSES I R E ~ R O ~ A  1 
Pressure Testing (Cont'd) 
5. Start engine and measure line pressure at idle and stall speed. 

When measuring line pressure at stall speed, follow the stall 
test procedure. 

Line pressure 

D, 2 and 1 ranges 

JUDGEMENT OF LINE PRESSURE TEST 

Suspected parts 

Oi l  pump wear 
Control piston damage 
Pressure regulator valve o r  plug sticking 
Spring for pressure regulator valve damaged 
Fluid pressure leakage between oi l  strainer and pressure regulator 
valve 

Fluid pressure leakage between manual valve and particular clutch. 

For example; 
I f  line pressure is low i n  "R" and "1" ranges bu t  is normal in 
" D  and "2" range, fluid leakage exists at or around low & reverse 
brake circuit. 

Mal-adjustment o f  throttle sensor 
Fluid temperature sensor damaged 
Line pressure solenoid sticking 
Short circuit o f  line pressure solenoid circuit 
Pressure modifier valve sticking 
Pressure regulator valve or plug sticking 

Mal-adjustment o f  throttle sensor 
Control piston damaged 
Line pressure solenoid sticking 
Short-circuit o f  line pressure solenoid circuit 
Pressure regulator valve o r  plug sticking 
Pressure modifier valve sticking 
Pilot valve sticking 

0 - 
0 

2 

! 
3 - - 
lm 
C ,a 

2 

Judgement 

Line pressure is low i n  all ranges. 

Line pressure is low i n  particular range. 

Line pressure is high. 

Line pressure is low. 
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Trouble-shooting Chart 

Numbers are arranged in order of probability. 
Perform inrpeetions starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vohide. 

Engine does not stan in "N", " P  ranges. 

+ ON vehicle - - OFF vehicle F - -  

6 
F - B 

. 2 3 . . . . . . . . . . . . . . . . 1 . . . . . . . . . . .  --------------- 

Transmission noise in "P" and " N  rangas. 

-- 
Vehicle moves when changing into "P" range 
or parking gear doer not disengage when 
shifted out of " P  range. 

Vehicle runs in "N" range. 

Vehicle will not run in "R" range (but runs 
in "D", "2" and "1" ranges). Clutch slips. 
Verv poor acceleration. 

Vehicle braked when shifting into "R" range. 

Sham shock in shifting from "N" to " D  
range. 

Vehicle will not run in "D" and "2" ranges 
[but runs i n  "1" and "R" range). 

Engine stops when shifting lever Into "R", "D", . . . . . . . . . . .  . . . . . . .  "2" ",", . a * . . .  l . S . r n . 2  @ 

Too sham a shock In change from "D, " to 
"D, ". . . .  t . - . 2 4 . . . . . 6 . 3 . - . . . . . . . . . . @ .  
Too sham a shock in change from "D, " to . . . .  1 .  . .  2 4  . . . . . . . .  3.....@.....@ "D,". 

1 + . 9 4 5 . 2  

. . . .  

. . . . .  

1 

. t 
1 2 

- 2  

3 

4 . .  

5 

. * . 2 . 6 1 3 7 . . 6 . . 4 8 . . .  

. . . . . . . . . . . . . . . . ,  

. .  4 

z * . . . . . . . . . . . . . . . . . . * . *  

3 . .  

. t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . @  

. * . . . . . . . . . . . . . . . . . . . . . . . . . @ . - .  

. . . . . . .  
. . . . . . . . . . .  

. . . . . . . - . . . . @ @ . . . . . . . . .  

4 . . . @ . @ . @  

.@pa.  

@ . @ 

. . . . . . @ . . . . . .  

(181. 

. .  @ 

. . . . . .  

. . . .  
@).. 

@ . 



TROUBLE-SHOOTING AND DIAGNOSES pii&q 
Trouble-shooting Chart (Cont'd) 

Nllmbeo are arrangd i n  order of probability. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vehicle. 

Too sharp a shock in change from "0," to  
"D. ". 

Almost no shock or clutches slipping In change 
from "0, " to "0,". 

Almost no shock or slipping in change from 
"D," to "0,". 

A lmon no shock or slipping in change from 
-D," to -D.-. 

Vehicle braked by gear change from "0, " to  
"D, ". 

Vehicle braked by  m r  change from "0," to  
"0,". 

Vehicle braked by  gear change from "0," to 
"0, ". 

Maximum weed not attained. Acceleration poor. 

I ON vehicle - - OFF vehicle 

0' 
E - t 

. . .  

1 . .  

1 . 

Gear changeshock felt duringdeceleration 
by  releasing accelerator pedal. 

Too hlgh a change point from "0," t o  "0, ", 
from "0," to  "D, ", from "0;' t o  "0, ". 

Kickdanrn does not operate when depressing 
in,,o.'. with,nklckdownvehicleweed, 

Kickdanrn operates or engine overruns when 
depressing pedal in "0." beyond kickdown 
vehicle weed limit. 

Races extremely fast or sl~ps In changing 
from "0," to  "0," when depressing pedal. 

Races extremely fast or slips in changing 
from "0," to  "0," when depressing pedal. 

Races extremely fast or slips In changing 
from "0," to "0, " when depress~ng pedal. 

Races extremely fast or slips in changing from 
"o,"or"o,..to..o,.'whendepressingpedal~ 

Vehicle will not run in any range. 

Transmossion noise in "0". "2". "1" and "R" 
ranges. 

1 . . 2 .  

I . . . .  

2 

. . .  

. . .  

. . .  

. . .  

1 

1 2  

1 . . 2 . . . 3 5  

. . . . .  

1 

. .  2 

. .  

2 

. . .  
. . . . .  

6 3 

. . . .  

3 

4 

3 

5 

. . . . . . . .  

4 

. .  4 

r . . z . . . 3 s . . . . . . . . . r . . . . @ . . . . . 8 .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

1 . . 2 . . . 3 5 . . 4 . . . . . . . . . . . @ @ . . . . . .  

t . . 2 . . . 3 6 6 . 4 . . . . . . . . . . . . @ . . . - @ .  

1 . . 2 . . . 3 5 . . 4 . . 8 . . 0 - . . . . ~ @ - . 7 - @ -  

I . . . . . . . . . . . . . . . . . - . , s . . . . . . . . . .  

1 . - . 2 4 . . . . . . . . . 3 . . . . . . . @ . . @ ,  

3 5 . . . . . . . 4 . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

1 . . . 2 4 . . . . 3 . . . . . . . . . . . . . . . . .  

1 2 . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 1 . . . . 3 4 . . . . . . . . . . . . . . . . . . . .  

@@ 

. . . . . . . . . . . .  
3 . . . 4 . . . . . . . . 3 3 . @ . . . m @ 8 @  

4.....@...,.a. 

. . . . . . . . . . . . . . . . . . . .  

. . . .  

@a 

- @ -  

. a .  

Q @ 

. 0 .  

. 

. .  



TROUBLE-SHOOTING AND DIAGNOSES [-I 
Trouble-shooting Chart (Cont'd) 

Numbers are arranged i n  order of probabilifl. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be r e m o d  from the 
vehicle. 

AT- 7 7 

Does not change from "1," to "1, . in "1" range. 

Large shock changing from "1," t o  "1," in "1" 
range. 

Transmission werheats. 

A.T.F. shoots out during operation. 
White smoke emitted from exhaun pipe 
during operation. 

Offensive smell at fluid charging pipe. 

Torque convener is not locked up. 

Lock-up piston slip 

Lockup point is extremely high or low. 

AIT does not shift t o  "0." when dr~vtng 
in "AUTO" mode. 

Engine is stopped at "R", "D", "2" and "1" 
ranges. 

. .  

1 . .  

1 .  

1 

. .  

. . .  

. .  

1 . 

1 . . 2 .  

2 

. . . . . . . .  
3 .  . 

. . .  

. .  

2 1 3 . . 8 6 4  
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REMOVAL AND INSTALLATION p i i i z ]  
Removal 

Remove bolts securing torque converter to drive plate. 
Remove those bolts by turning crankshaft. 
Plug up opening such as oil charging pipe hole, etc. 

l nstallation 
Drive plate runout 

Maximum allowable runout: 
0.5 mm (0.020 in) 

I f  this runout is out of allowance, replace drive plate with 
ring gear. 

When connecting torque converter to transmission, measure 
distance "A" to be certain that they are correctly assembled. 

Distance " A :  
26 mm (1.02 in) or more 

Install converter to drive plate. 
After converter is installed to drive plate, rotate crankshaft 
several turns and check to be sure that transmission rotates 
freely without binding. 

Tighten bolts securing transmission. 
TB42 engine models 

Check fluid level in.transmission. 
Move selector lever through all positions to be sure that 
transmission operates correctly. 
With parking brake applied, rotate engine a t  idling. Move 
selector lever through "N" to "D", to "2", to "1" and to 
"R". A slight shock should be felt by hand gripping selector 
each time transmission is shifted. 
Perform road test. - Refer to "Road Testing". 

Bolt No. 

1 
2 
3 

Gusset to 
engine 

Reinstall any part removed. 

- 

Tightening torque N.m (kg-m, ft-lb) 

83- 113(8.5- 11.5.61 -83) 
29 - 39 (3.0 - 4.0.2'2 - 29) 
29 - 39 (3.0 - 4.0.22 - 29) 

29 - 39 (3.0 - 4.0.22 - 29) 

9 mm (in) 

65 (2.56) 
65 (2.56) 
35 ( 1.38) 

50 (1.97) 
35 (1 38) 



REMOVAL AND INSTALLATION p k i q  

Note: 

AT- 7 9 



MAJOR OVERHAUL I RE4R03A I 

fl : N-m (kgm, ft-lb) a : Apply recommended sealant 
(Nissan genuine part: 
KP610-00250) or equivalent. 

: Apply A.1 .F. 
- 

@ : Apply petroleum jelly * : Select with proper thickness. * : Adjustment is required. 
Control pkton 

0 @Oil pump housing oil seal 

.\ Lm @ Bearing r a a  3, /=@ N;dle bearing 

Llrvr 

Seal ring 

Front sun gear 

Lm @ Needle beariig 

\ \ WL clYth hub/ R M b . r i ~  
\ 

hy \ Forward one-way clutch \ \ End bearing 

iY- snap ring 
\ FomRld dutch hub 

~ 6 n n m v u r t m  
Rear intend gmar 

From f n a d  mar 

I 



MAJOR OVERHAUL I R E ~ R O ~ A  I 
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MAJOR OVERHAUL 1 ~ ~ 4 ~ 0 3 ~ 1  

Oil Channel 

1 -r 2 accumulator drain 

3 -r 4 & N + R accumulator shoulder pressure -, 7 ,- 2 + 3 accumulator back pressure 

3 -r 4 & N + R accumulator 
back pressure N + D accumulator back pressure 

Servo 2nd apply chamber pressure 1 + 2 accumulator back pressure 

Servo 3rd release chamber pressure 2 + 3 accumubtor shoulder pressure 

Oil pump feedback pressure N + D accumulator shoulder pressure 
Servo 4th apply chamber pressure Low & reverse brake pressure 

Oil pump discharge pressure Low & reverse brake pressure 
Front lubricating hole 

Overrun clutch pressure 

Torque High-clutch pressure Forward clutch pressure 

converter pressure (lock-up released) 
Forward dutch pressure 

Reverse clutch pressure 
Torque 
converter pressure (lock-up applied) 

- - - - - - - - - - - - - - - - - - - - - - - - - - 
1 Accranubtorbeckd 

\ 
I 

; shoulder pressure are shown below. 
i Back pressure Shoulder ~ressure ! 

Torque converter pressure (lock-up released) / 
eve- clutch pressure 

Oil pump discharge ho 
Torque converter pressure I 
(lock-up applied) 

Oil pump suction hole 

Oil pump discharge hole 

Front lubricating h 

Highclutch pressure 

Torque wnverter pressu 
dutch (lock-up released) 

/O i l  cooler tube (IN1 hole 

Servo 3rd apply chamber pressure 7 
Servo 2nd a w l y  chamber parun 

Servo 4th apply chamber pn)llum, 

L0il cooler tube (OUT) and 
rear lubricating hole 



Inner and outer diameter of 

Outer diameter of snap rings 
b i 

Outer diameter- 
Item number 

m m  (in) 

176.0 (6.93) 

Thrust washers 

l tem number Color 

Black 

White 

Outer diameter of bearing races 

I Itam number 
Outer diameter I m m  (in) I 

Installation of one-~lece bearinas 

I Item number I (E:::;E::L~ I 
4.3 Rear side 

@ Rear side 

needle bearings 



. - .- -- - .. - - - - - -- DISASSEMBLY [ R E ~ R ~ ~ A  1 

Disassembly 
1. Remove torque converter by holding it firmly and turning 

while pulling straight out. 

2. Check torque converter one-way clutch. 
a. Insert Tool into spline of one-way clutch inner race. 
b. Hook bearing support unitized with one-way clutch outer 

race with suitable wire. 
c. Check that one-way clutch inner race rotates only clockwise 

with Tool while holding bearing support with wire. 

3. Remove inhibitor switch and revolution sensor. 
a. Remove inhibitor switch from transmission case. 

b. Remove revolution sensor from adapter case. 
c. Remove O-ring from revolution sensor. 



DISASSEMBLY pi i i i i - I  
Disassembly (Cont'd) 
4. Remove converter housing. 
a. Place wooden block under front end of oil pan to remove 

converter housing. 

b. Remove converter housing from transmission case. 

c. Remove O-rings from converter housing. 
d. Remove traces of sealant. 

Be careful not to scratch converter housing. 

5. Remove oil pump assembly. 
a. Remove O-ring from input shaft. 

b. Attach Tool to oil pump assembly and extract it evenly from 
transmission case. 

c. Remove traces of sealant from oil pump housing. 
Be careful not to scratch pump housing. 

AT- 85 



. - -  - - -- -- ----- - DISASSEMBLY - - - - - - - - 

Disassembly (Cont'd) 
d. Remove needle bearing and thrust washer from oil pump 

assembly. 

6. Remove input shaft and oil pump gasket. 

7. Remove brake band and band strut. 
a. Loosen lock nut and remove band servo anchor end pin 

from transmission case. 

b. Remove brake band and band strut from transmission case. 

c. Hold brake band in a circular shape with clip. 



DISASSEMBLY p i iE - I  

v @ Rear SAT3206 

Disassembly (Cont'd) 
8. Remove front side clutch and gear components. 
a. Remove reverse clutch assembly from transmission case. 

b. Remove high clutch assembly from transmission case. 

c. Remove front bearing race from high clutch assembly. 
d. Remove rear needle bearing from high clutch assembly. 

e. Remove high clutch hub from transmission case. 

f. Remove front sun gear from transmission case. 



DISASSEMBLY p i i i i ' l  
Disassembly (Cont'd) 
g. Remove front needle bearing from front sun gear. 
h. Remove rear needle bearing from front sun gear. 

i. Remove front planetary carrier from transmission case. 

j. Remove front bearing race from front planetary carrier. 
k. Remove rear needle bearing from front planetary carrier. 

I. Remove rear sun gear from transmission case. 

9. Remove adapter case. 
a. Remove adapter case from transmission case. 
b. Remove adapter case gasket from transmission case. 



DISASSEMBLY -- 
-1 

Disassembly (Cont'd) 
10. Remove output shaft and parking gear. 
a. Remove rear snap ring from output shaft. 

b. Remove parking gear from transmission case. 

c. Remove needle bearing from transmission case. 

d. Slowly push output shaft all the way forward. 
Do not use excessive force. 

e. Remove snap ring from output shaft. 

f. Remove output shaft from transmission case. 



DISASSEMBLY IREIRWA I 
Disassembly (Cont'd) 

r 

Fmnt Rear 
- - SAT3406 

$A-% 

11. Remove rear side clutch and gear components. 
a. Remove front internal gear. 

b. Remove front needle bearing from front internal gear. 
c. Remove rear bearing race from front internal gear. 

d. Remove rear internal gear and forward clutch hub as a set 
from transmission case. 

e. Remove overrun clutch hub from transmission case. 

f. Remove thrust washer from overrun clutch hub. 
g. Remove needle bearing from overrun clutch hub. 



DISASSEMBLY - -  = 

piiiq 
Disassembly (Cont'd) 
h. Remove forward clutch assembly from transmission case. 

12. Remove oil pan. 
Separate the oil pan and transmission case. 
Always place oil pan straight down so that foreign parti- 
cles inside will not move. 

13. Place transmission case on transmission case stand with 
the control valve facing up. 

14. Check oil pan and oil strainer for accumulation of foreign 
particles. 
If materials of clutch facing are found, clutch plates may be 
worn 
If metal filings are found, clutch plates, brake bands, etc. 
may be worn. 
If aluminum filings are found, bushings or aluminum cast 
parts may be worn. 

In above cases, replace torque converter and check unit for 
cause of particle accumulation. 

15. Remove lock-up solenoid, fluid temperature sensor and AIT 
oil temperature switch connectors. 
Be careful not to damage connector. 



DISASSEMBLY piGzr1 
Disassembly (Cont'd) 
16. Remove oil strainer. 
a. Remove oil strainer from control valve assembly. Then 

remove O-ring from oil strainer. 

b. Check oil strainer screen for damage. 

17. Remove control valve assembly. 
a. Straighten terminal clips to free terminal cords then remove 

terminal clips. 

b. Remove bolts @ and @I, and remove control valve as- 
sembly from transmission. 

Bolt symbol !? mm (in) p 

33 (1.30) 

45 ( 1.77) 



DISASSEMBLY ( RNROJA I 
- --- 

Disassembly (Cont'd) 
c. Remove solenoid connector. 

Be careful not to damage connector. 

d. Remove manual valve from control valve assembly. 

18. Remove band servo and accumulator components. 
a. Remove band servo retainer from transmission case. 

b. Apply compressed air to oil hole until band servo piston 
comes out of transmission case. 
Hold piston with a rag and gradually direct air to oil hole. 

c. Remove return springs. 

d. .  Remove springs from accumulator pistons B, C and D. 
e. Apply compressed air to each oil hole until piston comes 

out. 
Hold piston with a rag and gradually direct air to oil hole. 

f. Remove O-ring from each piston. 

Identification of accumulator pistons 

Identification of oil holes 

A B C D  

a b c d  



- -= --- - REPAIR FOR COMPONENT PARTS ~'iziiq 
Oil Pump 

3. Remove rotor, vane rings and vanes. 

: N-rn (kg-rn, ft-lb) 
: Apply A.T.F. 
: Apply petroleum jelly. 

Reverse clutch seal ring 
SAT648A 

- 

AT- 94 

- * ..-. 
SAT3640 

DISASSEMBLY 
1. Remove O-ring from oil pump assembly. 

2. Loosen bolts in numerical order and remove oil pump cover. 

SAT3658 



REPAIR FOR COMPONENT PARTS _ . -  - - I RE4ROSA 1 
- 

Oil Pump (Cont'd) 
4. While pushing on cam ring remove pivot pin. 

Be careful not to scratch oil pump housing. 

5. While holding cam ring and spring lift out cam ring spring. 
Be careful not to damage oil pump housing. 
Hold cam ring spring to prevent it from jumping. 

6. Remove cam ring from oil pump housing. 

7. Remove pivot pin from control piston and remove control 
piston assembly. 

8. Remove oil seal from oil pump housing. 
Be careful not to scratch oil pump housing. 



REPAIR FOR COMPONENT PARTS 1-1 

S A T W A  

Dial indicator 

Vane 
SAT657A -- - - 

Oil Pump (Cont'd) 
INSPECTION 
Oil pump cover, rotor, vanes, control piston, side seals, cam 
ring and frictior) ring 

Check for wear or damage. 

Side clearances 
Measure side clearances between end of oil pump housing 
and cam ring, rotor, vanes and control piston in at least four 
places along their circumferences. Maximum measured val- 
ues should be within specified ranges. 
Before measuring side clearance, check that friction rings, 
O-ring, control piston side seals and cam ring spring are 
removed. 

Standard clearance: 
Cam ring 

0.01 - 0.024 mm (0.0004 - 0.0009 in) 
Rotor, vanes, control piston 

0.03 - 0.044 mm (0.0012 - 0.0017 in) 
If not within standard clearance, replace oil pump assembly 
except oil pump cover assembly. 

Seal ring clearance 
Measure clearance between seal ring and ring groove. 

Standard clearance: 
0.10 - 0.25 mm (0.0039 - 0.0098 in) 

Wear limit: 
0.25 mm (0.0098 in) 

If not within wear limit, replace oil pump cover assembly. 

ASSEMBLY 
1. Drive oil seal into oil pump housing. 

Apply A.T.F. to outer periphery and lip surface. 



REPAIR FOR COMPONENT PARTS 1-1 
Oil Pump (Cont'd) 
2. lnstall cam ring in oil pump housing by the followingsteps. 
a. lnstall side seal on control piston. 

Pay attention to its direction. - Black surface goes 
toward control piston. 
Apply petroleum jelly to side seal. 

b. lnstall control piston on oil pump. 

. . -. ? C 

c. lnstall O-ring and friction ring on cam ring. 
Apply petroleum jelly to O-ring. 

d. Assemble cam ring, cam ring spring and spring seat. lnstall 
spring -by pushing it\against pump housing. 

If 

e. While pushing on cam ring install pivot pin. 

3. lnstall rotor, vanes and vane rings. 
Pay attention to direction of rotor. 



REPAIR FOR .COMPONENT PARTS 1-1 
Oil Pump (Cont'd) 
4. Install oil pump housing and oil pump cover. 
a. Wrap masking tape around splines of oil pump cover 

assembly to protect seal. Position oil pump cover assembly 
in oil pump housing assembly, then remove masking tape. 
Make sure that oil pump cover assembly is assembled on 
oil pump housing assembly correctly. 

b. Tighten bolts in a criss-cross pattern. 

5. Install O-ring on oil pump assembly. 
Apply petroleum jelly to O-ring. 

6. lnstall seal rings carefully after packing ring grooves with 
petroleum jelly. Press rings down into jelly to a close fit. 
Seal rings come in two different diameters. Check fit 
carefully in each groove. 

Small dia. seal ring: 
No mark 

Large dia. seal ring: 
Yellow mark in area shown by arrow 

Do not spread gap of seal ring excessively while installing. 
It may deform ring. 



REPAIR FOR COMPONENT PARTS I RNROSA ( 

Control -Valve Assembly 

&UD solenoid 
A n  oil temperature switch 

10 - 13 n.O - 13,7 - (For "AIT OIL TEMP" warning lamp) 

Flrdd lemp#atum 

Harness clips - 9 (0.7 - 0.9. 5.1 - 6.5) 

Lower body 

/ ,-Orifice check spring 

J 
Orifice check valve e**.y  7 
Rlrrmr bolt 

.Lower separate 

Separator plate 

,, 

Upper separate 

- - 

Line pressure solenoid 
bunit solenoid assembly 
(overrun clutch solenoid and 
shin solenoids A and B) . 

gasket 

gasket 

19 : N.m (kg-m. ft-lb) 

SAT665A 



REPAIR FOR COMPONENT PARTS / piiiG] 
Control Valve Assembly (Cont'd) 
DISASSEMBLY 
1. Remove solenoids. 
a. Remove lock-up solenoid and side plate from lower body. 
b. Remove O-ring from solenoid. 

c. Remove line pressure solenoid from upper body. 
d. Remove O-ring from solenoid. 

e. Remove Sunit solenoid assembly from upper body. 
f. Remove O-rings from solenoids. 

2. Disassemble upper and lower bodies. 
a. Place upper body facedown, and remove bolts, reamer bolts 

and support plates. 
b. Remove lower body, separator plate and separate gasket as 

a unit from upper body. 
Be careful not to drop pilot 'filter, orifice check valve, 
spring and steel balls. 

c. Place lower body facedown, and remove separate gasket 
and separator plate. 

d. Remove pilot filter, orifice check valve and orifice check 
spring. 

AT- 1 00 



REPAIR FOR COMPONENT PARTS piiq 
Control Valve Assembly (Cont'd) 
e. Check to see that steel balls are properly positioned in 

upper body and then remove them from upper body. 

INSPECTION 
Lower and upper bodies 

Check to see that there are pins and retainer plates in lower 
body. 

Check to see that there are pins and retainer plates in upper 
body. 
Be careful not to lose these parts. 

Check to make sure that oil circuits are clean and free from 
damage. 
Check tube brackets and tube connectors for damage. 

Separator plates 
Check to make sure that separator plate is free of damage 
and not deformed and oil holes are clean. 



REPAIR FOR COMPONENT PARTS [=I 
Control Valve Assembly (Cont'd) 
Pilot filter 

Check to make sure that filter is not clogged or damaged. 

Lock-up solenoid 
Check that filter is not clogged or damaged. 
Measure resistance. - Refer to "Electrical System". 

Line pressure solenoid 
Check that filter is not clogged or damaged. 
Measure resistance. - Refer to "Electrical System". 

3-unit solenoid assembly (Overrun clutch solenoid and shift 
solenoids A and B) 

Measure resistance of each solenoid. - Refer to "Electrical 
System". 

Fluid temperature sensor and A/T oil temperature switch 
Measure resistance. - Refer to "Electrical System". 

AT- 1 02 



- -  - - REPAIR FOR COMPONENT PARTS piiizi-I 
Control Valve Assembly (Cont'd) 
ASSEMBLY 
1. lnstall upper and lower bodies. 
a. Place oil circuit of upper body face up. lnstall steel balls in 

their proper positions. 

b. lnstall reamer bolts from bottom of upper body and install 
separate gaskets. 

c. Place oil circuit of lower body face up. lnstall orifice check 
spring, orifice check valve and pilot filter. 

d. lnstall lower separate gaskets and separator plates on lower 
body. 

e. lnstall and temporarily tighten support plates, AIT oil tem- 
perature switch and tube brackets. 



REPAIR FOR COMPONENT PARTS 

Control Valve Assembly (Cont'd) 
f. Temporarily assemble lower and upper bodies, using reamer 

bolt as a guide. 
Be careful not to dislocate or drop steel balls, orifice 
check spring, orifice check valve and pilot filter. 

g. lnstall and temporarily tighten bolts and tube brackets in 
their proper locations. 

Bolt length and location - 
Bolt symbol 

a b c d 

Bolt length mm (in) 7 0 50 33 27 1 (2.76) 1 (1.97) 1 (1.301 1 (1 .01 

2. Install solenoids. 
a. Attach O-ring and install lock-up solenoid and side plates 

onto lower body. 

b. Attach O-rings and install 3-unit solenoids assembly onto 
upper body. 

c. Attach O-ring and install line pressure solenoid onto upper 
body. 

3. Tighten all bolts. 



REPAIR FOR COMPONENT PARTS 

Control Valve Upper Body 



REPAIR FOR COMPONENT PARTS I- 
Control Valve Upper Body (Cont'd) 
DISASSEMBLY 
1. Remove valves at parallel pins. 

Do not use a magnetic hand. 

a. Use a wire paper clip to push out parallel pins 

b. Remove parallel pins while pressing their corresponding 
plugs and sleeves. 
Remove plug slowly to prevent internal parts from jumping 
out. 

c. Place mating surface of valve facedown, and remove internal 
parts. 
If a valve is hard to remove, place valve body facedown 
and lightly tap it with a soft hammer. 
Be careful not to drop or damage valves and sleeves. 

2. Remove valves at retainer plates. 
a. Pry out retainer plate with wire paper clip. 

AT- 1 06 



REPAIR FOR COMPONENT PARTS I RE~ROJA] 

SAT-A 

Control Valve Upper Body (Cont'd) 
b. Remove retainer plates while holding spring. 

c. Place mating surface of valve facedown, and remove internal 
parts. 
If a valve is hard to remove, lightly tap valve body with a 
soft hammer. 

a Be careful not to drop or damage valves, sleeves, etc. 

4-2 sequence valve and relay valve are located far back in 
upper body. If they are hard to remove, carefully push them 
out using stiff wire. 
Be careful not to scratch sliding surface of valve with wire. 



REPAIR FOR COMPONENT PARTS F I  
Control Valve Upper Body (Cont'd) 
INSPECTION 
Valve springs 

Measure free length and outer diameter of each valve spring. 
Also check for damage or deformation. 
Numbers of each valve spring listed in table below are the 
same as those in the figure on AT-105. 

Inspection standard Unit: m m  (in) 

Replace valve springs if deformed or fatigued. 

Control valves 
Check sliding surfaces of valves, sleeves and plugs. 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@I 

AT- 1 08 

Part No. 

3174241 XI8 

31742-41x16 

3174241x19 

31742-41x17 

31762-41 XOO 

31756-41 XOO 

3176241 XO1 

31756-41 XOO 

31762-41 XO1 

31762-41 X03 

3174241x14 

31762-41 X04 

31742-41x13 

3174241X21 

T o q u e  converter relief valve spring 

Pressure regulator valve spring 

Pressure modifier valve spring 

Accumulator control plug spring 

Shuttle shift valve D spring 

4-2 sequence valve spring 

Shift valve B spring 

4-2 relay valve spring 

Shift valve A spring 

Overrun clutch control valve spring 

Overrun clutch reducing valve spring 

Shuttle shift valve S spring 

Pilot valve spring 

Lock-up control valve spring 

P 

32.3 (1.272) 

61.5 (2.421) 

31.95 (1.2579) 

27.5 (1.083) 

26.5 (1.043) 

29.1 (1.146) 

25.0 (0.984) 

29.1 (1.146) 

25.0 (0.984) 

23.6 (0.929) 

38.9 (1.531 1 

51 .O (2.008) 

25.7 (1.012) 

33.0 (1.299) 

D 

9.0 (0.354) 

8.9 (0.350) 

6.8 (0.268) 

6.6 (0.260) 

6.0 (0.236) 

6.95 (0.2736) 

7.0 (0.276) 

6.95 (02736) 

7.0 (0.276) 

7.0 (0.276) 

7.0 (0.276) 

5.65 (0.2224) 

9.1 (0.358) 

6.5 (0.256) 



=-- . .-  
---=- REPAIR FOR COMPONENT PARTS 

L~ghtly push sleeve 

. 

Control Valve Upper Body (Cont'd) 
ASSEMBLY 
1. Lubricate the control valve body and all valves with A.T.F. 

Install control valves by sliding them carefully into their 
bores. 
Be careful not to scratch or damage valve body. 

Wrap a small screwdriver with vinyl tape and use it to insert 
the valves into proper position. 

Pressure regulator valve 
If pressure regulator plug is not centered properly, sleeve 
cannot be inserted into bore in upper body. 
If this happens, use vinyl tape wrapped screwdriver to 
center sleeve until it can be inserted. 
Turn sleeve slightly while installing. 

Accumulator control plug 
Align protrusion of accumulator control sleeve with notch in 
plug. 
Align parallel pin groove in plug with parallel pin, and install 
accumulator control valve. 

2. Install parallel pins and retainer plates. 



REPAIR FOR COMPONENT PARTS pGZiK] 
Control Valve Upper Body (Cont'd) 

While pushing plug, install parallel pin. 

4-2 sequence valve and relay valve 
Push 4-2 sequence valve and relay valve with wire wrapped 
in vinyl tape to prevent scratching valve body. Install parallel 
pins. 

Insert retainer plate while pushing spring. 

Retainer plate 

Pam 

Shift valve A 

Shift ~ l v e  6 

Pilot valve 

Torque converter relief valve 

A mm (in) 

15 (0.59) 

17 (0.671 

13 (0.51) 

1 3 (0.51 ) 
-- - - 



REPAIR FOR COMPONENT PARTS 

Control Valve Lower Body 

AT-I 1 I 



REPAIR FOR COMPONENT PARTS pizki'i 

Inspection standard 

Control Valve Lower Body (Cont'd) 
DISASSEMBLY 
1. Remove valves at parallel pins. 
2. Remove valves at retainer plates. 

For removal procedures, refer to "DISASSEMBLY" of Con- 
trol Valve Upper Body. 

INSPECTION 
Valve springs 

Check each valve spring for damage or deformation. Also 
measure free length and outer diameter. 
Numbers of each valve spring listed in table below are the 
same as those in the figure on AT-111. 

Unit: mm (in) 

Replace valve springs if deformed or fatigued. 

Control valves 
Check sliding surfaces of control valves. sleeves and plugs 
for damage. 

- 
Item 

Parts 

ASSEMBLY 
Install control valves. 
For installation procedures, refer to "ASSEMBLY" of Control 
Valve Upper Body. 

' 

Part No. 

31742-41x15 

3175641 X05 

3174241 X08 

3174241 X06 

@ 

@ 

@ 

@ 

Modifier accumulator piston spring 

1st reducing valve spring 

3-2 timing valve spring 

Servo charger valve spring 

I? 

30.5 (1.201) 

25.4 (1.000) 

20.55 (0.8091) 

23.0 (0.906) 

D 

9.8 (0.386) 

6.75 (0.2657) 

6.75 (0.2657) 

6.7 (0.264) 



REPAIR FOR COMPONENT PARTS piziiiG1 

Reverse Clutch 
+ 

For the number of clutch sheets (drive plate and 
driven plate), refer to the below crosssection. 

: Apply A.T.F. * : Select with proper thickness. 

Reverse clutch drum- 

* : Select with proper thickness. SAT709B - -  - -. - - -  - - - - 2 -  

DISASSEMBLY 
1. Check operation of reverse clutch. 
a. Install seal ring onto oil pump cover and install reverse 

clutch. Apply compressed air to oil hole. 
b. Check to see that retaining plate moves to snap ring. 
c. If retaining plate does not move to snap ring, D-ring or oil 

seal may be damaged or fluid may be leaking at piston 
check ball. 

2. Remove drive plates, driven plates, retaining plate, dish plate 
and snap ring. 



REPAIR FOR COMPONENT PARTS -1 
Reverse Clutch (Cont'd) 
3. Remove snap ring from clutch drum while compressing 

clutch springs. 
Do not expand snap ring excessively. 

4. Remove spring retainer and return spring. 

5. Install seal ring onto oil pump cover and install reverse 
clutch drum. While holding piston, gradually apply com- 
pressed air to oil hole until piston is removed. 
Do not apply compressed air abruptly. 

6. Remove D-ring and oil seal from piston. 

INSPECTION 
Reverse clutch snap ring and spring retainer 

Check for deformation, fatigue or damage. 

Reverse clutch return springs 
Check for deformation or damage. Also measure free length 
and outside diameter. 

Inspection standard Unit: mm (in) 

Reverse clutch drive plates 
Check facing for burns, cracks or damage. 
Measure thickness of facing. 

Thickness of drive plate: 
Standard value 

2.0 mm (0.079 in) 
Wear limit 

1.8 mm (0.071 in) 
If not within wear limit, replace. 

Reverse clutch dish plate 
Check for deformation or damage. 

Reverse clutch piston 
Shake piston to assure that balls are not seized. 
Apply compressed air to check ball oil hole opposite the 
return spring to assure that there is no air leakage. 
Also apply compressed air to oil hole on return spring side 
to assure that air leaks past ball. 

Part No. 

31 505-51 XOO 

Q 

37.18 (1.4638) 

0 

14.8 (0.583) 



REPAIR FOR COMPONENT PARTS pz%Gq 
Reverse Clutch (Cont'd) 
ASSEMBLY 
1. Install D-ring and oil seal on piston. 

Apply A.T.F. to both parts. 

2. Install piston assembly by turning it slowly and evenly. 
Apply A.T.F. to inner surface of drum. 
Use feeler gauge, that will not damage lip seal, to make 
sure lip seal goes into place. 

3. Install return springs and spring retainer. 

4. Install snap ring while compressing clutch springs. 

Do not align snap ring gap with spring retainer stopper. 



- .  . . -  REPAIR FOR COMPONENT PARTS 
Reverse Clutch (Cont'd) 
5. Install drive plates, driven plates, retaining plate and dish 

plate. 

6. Install snap ring. 

7. Measure clearance between retaining plate and snap ring. If 
not within allowable limit, select proper retaining plate. 

Specified clearance: 
Standard 

0.5 - 0.8 mm (0.020 - 0.031 in) 
Allowable limit 

1.4 mm (0.055 in) 
Retaining plate: 

Refer to S.D.S. 

8. Check operation of reverse clutch. 
Refer to "DISASSEMBLY" of Reverse Clutch. 
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High Clutch. 

a : Apply A.T.F. 
: Select with proper thickness. 

Service procedures for high clutch are essentially the same as 
those for reverse clutch, with the following exception: 

Check of high clutch operation 

Removal and installation of return spring 



REPAIR FOR COMPONENT PARTS - 
- - -- ~ 

-- 

IpziiG-I 
- 

High Clutch (Cont'd) 
lnspection of high clutch return springs 

lnspection standard Unit: mm (in) 

lnspection of high clutch drive plate 
Thickness of drive plate: 

Standard 
1.6 mm (0.063 in) 

Wear limit 
1.4 mm (0.055 in) 

Pan No. 

31 50s-2 1 X03 

Measurement of clearance between retaining plate and snap 
ring 

Specified clearance: 
Standard 

1.8 - 2.2 mm (0.071 - 0.087 in) 
Allowable limit 

3.6 mm (0.142 in) 
Retaining plate: 

Refer to S.D.S. 

P 

22-08 i0.868Sf 

D 

11.6 (0.457) 



REPAIR FOR COMPONENT PARTS 
- - -  - -  

Forward and Overrun Clutches 

For the number of clutch hams (drive plam and 
driven plate), refer to the below cross+ection. 

Direction of dish plate 
A 

Direction of dish plate 

orward clutch pinon 

Apply A.T.F. 
Select with proper thickness. 
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Forward and Overrun Clutches (Cont'd) 
Service procedures for forward and overrun clutches are es- 
sentially the same as those for reverse clutch, with the following 
exception: 

Check of forward clutch operation 

a Check of overrun clutch operation 

Removal of forward clutch drum 
Remove forward clutch drum from transmission case by 
holding snap ring. 

a Removal of forward clutch and overrun clutch pistons 
1. While holding overrun clutch piston, gradually apply com- 

pressed air to oil hole. 

2. Remove overrun clutch from forward clutch. 

AT- 1 20 
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Forward and Overrun Clutches (Cont'd) 

Thickness a:* FscmO 

Con m e  

S A T W A  

Thickness 

FPdno 

Con plate 

S A M A  

Removal and installation of return springs 

lnspection of forward clutch and overrun clutch return 
springs 

l nspection standard 
Unit mm (in) 

lnspection of forward clutch drive plates 
Thickness of drive plate: 

Standard 
2.0 mm (0.079 in) 

Wear limit 
1.8 mm (0.071 in) 

lnspection of high clutch drive plate 
Thickness of drive plate: 

Standard 
2.0 mm (0.079 in) 

Wear limit 
1.8 mm (0.071 in) 

D .  

9.a (0.3~~) 

Part NO. 

31505-51 X04 

Installation of forward clutch piston and overrun clutch 
piston 

1. Install forward clutch piston by turning it slowly and evenly. 
Apply A.T.F. to inner surface of clutch drum. 

Q 

3683 ( 1.4600) 
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Forward and Overrun Clutches (Cont'd) 
2. Install overrun clutch by turning it slowly and evenly. 

Apply A.T.F. to inner surface of forward clutch piston. 

Align notch in forward clutch piston with groove in forward 
clutch drum. 

Measurement of clearance between retaining plate and snap 
ring of overrun clutch 

Specified clearance: 
Standard 

1.0 - 1.4 mm (0.039 - 0.055 in) 
Allowable limit 

2.4 mm (0.094 in) 
Retaining plate: 

Refer to S.D.S. 

Measurement of clearance between retaining plate and snap 
ring of forward clutch 

Specified clearance: 

Standard 
0.45 - 0.85 mm (0.0177 - 0.0335 in) 

Allowable limit 
2.65 mm (0.1043 in) 

Retaining plate: 
Refer to S.D.S. 

AT- 1 22 



REPAIR FOR COMPONENT PARTS piii-1 
Low & Reverse Brake 

For the number of clutch sheets (drive plate and 
driven plate). refer to the below cross-section. 

(2.1 - 2.7 kg-m, 

a : Apply A.T.F. 
mQ : Apply petroleum jelly. * : Select with proper thickness. 

SAT431 6 

DISASSEMBLY 
1. Check operation of low & reverse brake. 
a. Install seal ring onto oil pump cover and install reverse 

clutch. Apply compressed air to oil hole. 
b. Check to see that retaining plate moves to snap ring. 
c. If retaining plate does not move to snap ring, D-ring or oil 

seal may be damaged or fluid may be leaking at piston 
check ball. 

2. Remove snap ring, low & reverse brake drive plates, driven 
plates and dish plate. 



-- - - - REPAIR FOR COMPONENT PARTS pii iGI 
Low & Reverse Brake (Cont'd) 
3. Remove low one-way clutch inner race from transmission. 

case. 

4. Remove O-rings from low one-way clutch inner race. 

5. Remove seal rings from low one-way clutch inner race. 
6. Remove needle bearing from low one-way clutch inner race. 

7. Remove snap ring from transmission case while compress- 
ing clutch springs. 
Do not expand snap ring excessively. 

8. Remove low & reverse brake piston using compressed air. 
9. Remove oil seal and D-ring from piston. 

INSPECTION 
Low & reverse brake snap ring and spring retainer 

Check for deformation, or damage. 
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k - !.rf~-J\y a - 

0 

fi : - Irngth --- 
SAT829A 

Th~ckness 

Facing 

Core plate 

SAT845A 

SAT877A 

Low & Reverse Brake (Cont'd) 

Low & reverse brake return springs 
Check for deformation or damage. Also measure free length 
and outside diameter. 

Inspection standard Unit: mm (in) 

Low & reverse brake drive plates 
Check facing for burns, cracks or damage. 
Measure thickness of facing. 

Thickness of drive plate: 
Standard value 

1.6 mm (0.063 in) 
Wear limit 

1.4 mm (0.055 in) 
If not within wear limit, replace. 

Low one-way clutch inner race 
Check frictional surface of inner race for wear or damage. 

Install new seal rings onto low one-way clutch inner race. 
Be careful not to expand seal ring gap excessively. 
Measure seal ring-to-groove clearance. 

Inspection standard: 
Standard value 

0.10 - 0.25 mm (0.0039 - 0.0098 in) 
Allowable limit 

0.25 mm (0.0098 in) 
If not within allowable limit, replace low one-way clutch inner 
race. 

ASSEMBLY 
1. Install bearing onto one-way clutch inner race. 

Pay attention to its direction. - Black surface goes to 
rear side. 
Apply petroleum jelly to needle bearing. 



-- - REPAIR FOR COMPONENT PARTS -1 
Low & Reverse Brake (Cont'd) 
2. lnstall oil seal and D-ring onto piston 
a Apply A.T.F. to oil seal and D-ring. 

3. lnstall piston by rotating it slowly and evenly. 
a Apply A.T.F. to inner surface of transmission case. 

4. lnstall return springs and spring retainer onto transmission 
case. 

5. lnstall snap ring while compressing clutch springs. 

a Do not align snap ring gap with spring retainer stopper. 

AT- 1 26 
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- - 

Low & Reverse Brake (Cont'd) 
6. lnstall dish plate low & reverse brake drive plates, driven 

plates and retaining plate. 
7. lnstall snap ring on transmission case. 

8. lnstall O-rings on low one-way clutch inner race. 
Apply petroleum jelly to O-rings. 

9. lnstall low one-way clutch inner race on transmission case. 

10. Check operation of low & reverse brake clutch piston. Refer 
to "DISASSEMBLY". 

. Measure clearance between retaining plate and snap ring. If 
not within allowable limit, select proper retaining plate. 

Specified clearance: 
Standard 

0.5 - 0.8 mm (0.020 -.0.031 in) 
Allowable limit 

2.4 mm (0.094 in) 
Retaining plate: 

Refer to S.D.S. 

12. lnstall low one-way clutch inner race seal ring. 
Apply petroleum jelly to seal ring. 

Make sure seal rings are pressed firmly into place and 
held by petroleum jelly. 
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Forward Clutch Drum Assembly 

I 1 

Low one-way clutch 

Front 

b 

- - . . ., .; =--- - - --- .. - SAT4526 

Needle bearing 1 
DISASSEMBLY 
1. Remove side plate from forward clutch drum. 

2. Remove low one-way clutch from forward clutch drum. 

3. Remove snap ring from forward clutch drum. 



REPAIR FOR COMPONENT PARTS 

Forward Clutch Drum Assembly (Cont'd) 
4. Remove needle bearing from forward clutch drum. 

INSPECTlON 
Forward clutch drum 

Check spline portion for wear or damage. 
Check frictional surfaces of low one-way clutch and needle 
bearing for wear or damage. 

Needle bearing and low one-way clutch 
Check frictional surface for wear or damage. 

ASSEMBLY 
1. Install needle bearing in forward clutch drum. 

2. Install snap ring onto forward clutch drum. 
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Forward Clutch Drum Assembly (Cont'd) 
3. Install low one-way clutch onto forward clutch drum by 

pushing the roller in evenly. 

a Install low one-way clutch with flange facing rearward. 

4. Install side plate onto forward clutch drum. 

AT- 1 30 
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Rear Internal Gear and Forward Clutch Hub 

Forward clutch hub 
(with forward one-way 
clutch outer race) 

3. Remove thrust washer from rear internal gear. 

4. Remove snap ring from forward clutch hub. 

AT-I 31 
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Rear Internal Gear and Forward Clutch Hub 
(Cont'd) 
5. Remove end bearings and forward one-way clutch. 

6. Remove snap ring from forward clutch hub. 

INSPECTION 
Rear internal gear and forward clutch hub 

Check gear for excessive wear, chips or cracks. 
Check frictional surfaces of forward one-way clutch and 
thrust washer for wear or damage. 
Check spline for wear or damage. 

Snap ring and end bearing 
Check for deformation or damage. 

ASSEMBLY 
1. Install snap ring onto forward clutch hub. 
2. Install end bearing 
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Rear Internal Gear and Forward Clutch Hub 
(Cont'd) 
3. lnstall forward one-way clutch onto clutch hub. 

lnstall forward one-way clutch with flange facing rearward. 
4. lnstall end bearing. 
5. lnstall snap ring onto forward clutch hub. 

6. lnstall thrust washer onto rear internal gear. 
Apply petroleum jelly to thrust washer. 
Securely insert pawls of thrust washer into holes in rear 
internal gear. 

7. Position forward clutch hub in rear internal gear 

8. After installing, check to assure that rear internal gear 
rotates clockwise. 

9. lnstall needle bearing on rear internal gear. 
Apply petroleum jelly to needle bearing. 
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Band Servo Piston Assembly 

- 

0.0. .srvo 

: Apply A,T.F. 
SAT4726 

DISASSEMBLY 
1. Block one oil hole in O.D. servo piston retainer and the 

center hole in O.D. band servo piston. 
2. Apply compressed air to the other oil hole in piston retainer 

to remove O.D. band servo piston from retainer. 
3. Remove D-ring from O.D. band servo piston. 

5. Place piston stem end on a wooden block. While pushing 
servo piston spring retainer down, remove E-ring. 

4. Remove band servo piston assembly from servo piston 
retainer by pushing it forward. 



REPAIR FOR COMPONENT PARTS I=] 

SAT477B 

&I 

@P 
SAT479B 

Piston m m  

Servo 
cushion 
spring 
retainer 

SAT486 B 

Band Servo Piston Assembly (Cont'd) 
6. Remove servo piston spring retainer, return spring C and 

piston stem from band servo piston. 

7. Remove E-ring from band servo piston. 

8. Remove servo cushion spring retainer from band servo 
piston. 

9. Remove D-rings from band servo piston. 
10. Remove O-rings from servo piston retainer. 

INSPECTION 
Pistons, retainers and piston stem 

Check frictional surfaces for abnormal wear or damage. 

Return springs 
Check for deformation or damage. Measure free length and 
outer diameter. 

Inspection standard Unit: mm (in) 

AT- 1 35 

Parts 

Spring A 

Spring B 

Spring C 

Free length 

45.6 (1.795) 

53.8 (2.1 18) 

29.7 (1 .I691 

Outer diameter 
-- 

34.3 (1.350) 
- - - 

40.3 (1.587) 

27.8 (1 .OW) 
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Band Servo Piston Assembly (Cont'd) 
ASSEMBLY 
1. lnstall O-rings onto servo piston retainer. 

Apply A.T.F. to O-rings. 
Pay attention to position of each O-ring. 

2. lnstall servo cushion spring retainer onto band servo piston. 

3. lnstall E-ring onto servo cushion spring retainer. 

4. lnstall D-rings onto band -servo piston. 
Apply A.T.F. to D-rings. 

5. Install servo piston spring retainer, return spring C and 
piston stem onto band servo piston. 

AT- 1 36 
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Band Servo Piston Assembly (Cont'd) 
6. Place piston stem end on a wooden block. While pushing 

servo piston spring retainer down, install E-ring. 

7, Install band servo piston assembly onto servo piston re- 
tainer by pushing it inward. 

8. Install D-ring on O.D. band servo piston. 
Apply A.T.F. to D-ring. 

9, Install O.D. band servo piston onto servo piston retainer by 
pushing it inward. 

AT- 1 37 
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Manual Shaft Components and Terminal 
Assembly 

@ : Apply A.T.F. 

1. Remove manual plate. 
a. Hold width across flats of manual shaft (outside the trans- 

mission case) and remove lock nut from shaft. 

b. While pushing detent spring down, remove manual plate and 
parking rod from transmission case. 

AT- 1 38 
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Manual Shaft Components and Terminal 
Assembly (Cont'd) 
2. Remove manual shaft. 
a. Remove retaining pin from transmission case. 

b. Remove manual shaft from transmission case. 

c. Remove spacer and detent spring from transmission case. 
d. Remove oil seal from transmission case. 

3. Remove terminal cord assembly from transmission case 
while pushing on stopper. 
Be careful not to damage cord. 
Do not remove terminal cord assembly unless it is dam- 
aged. 

ASSEMBLY 
1. Install manual shaft. 
a. Install oil seal on transmission case. 

Apply A.T.F. to oil seal. 
b. lnstall detent spring and spacer. 



- - - - - - - - - REPAIR FOR COMPONENT PARTS piizi-I 
Manual Shaft Components and Terminal 
Assembly (Cont'd) 
c. lnstall manual shaft into oil seal. 

d. Align groove in shaft with drive pin hole, then drive pin into 
position as shown in figure at left. 

2. lnstall manual plate. 
a. While pushing detent spring down, install manual plate onto 

manual shaft. 

b. lnstall lock nuts onto manual shaft. 

3. lnstall terminal cord assembly. 
a. lnstall O-ring on terminal cord assembly. 

Apply petroleum jelly to O-ring. 
b. Compress terminal cord assembly stopper and install ter- 

minal cord assembly on transmission case. 
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Parking Pawl Components 

2. Remove return spring, pawl spacer and parking pawl from 
adapter case. 

3. Remove parking pawl shaft from adapter case. 

4. Remove parking actuator support from adapter case. 
5. Remove rear oil seal. 

AT- 141 
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Parking Pawl Components (Cont'd) 
INSPECTION 
Parking pawl and parking actuator support 

Check contact surface of parking rod for wear. 

ASSEMBLY 
1. Install rear oil seal. 

2. Install parking actuator support onto adapter case. 
3. Insert parking pawl shaft into adapter case. 

4. Install return spring, pawl spacer and parking pawl onto 
parking pawl shaft. 

5. Bend return spring upward and install it onto adapter case. 

AT- 1 42 
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b 

Front 

Accumulator Accumulator 
piston B piston D 

Accumulator Accumulator 
piston A piston C 

SAT937A 

Assembly 
1. lnstall accumulator piston. 
a. lnstall O-rings onto accumulator piston. 

Apply A.T.F. to O-rings. 
Accumulator piston O-rings Unit: mm (in) 

b. lnstall return spring for accumulator A onto transmission 
case. 

Free length of return spring Unit: mm (in) 

c. lnstall accumulator pistons A, B, C and D. 
Apply A.T.F. to transmission case. 

Acalmulatw 

Free length 

2. lnstall band servo piston. 
a. lnstall return springs onto transmission case. 

Apply A.T.F. to O-rings of band servo piston and trans- 
mission case. 

A 

43 (1m) 

b. lnstall band servo piston onto transmission case. 
c. lnstall gasket for band servo onto transmission case. 

AT- 1 43 



ASSEMBLY 

Assembly (Cont'd) 
d. lnstall band servo retainer onto transmission case. 

3. lnstall rear side clutch and gear components. 
a. Place transmission case in horizontal position. 
b. Slightly lift forward clutch drum assembly and slowly rotate it 

clockwise until its hub passes fully over the clutch inner 
race inside transmission case. - 

.. - . 

c. Check to be sure that rotation direction of forward clutch 
assembly is correct. 

d. lnstall thrust washer onto front of overrun clutch hub. 
Apply petroleum jelly to the thrust washer. 
Insert pawls of thrust washer securely into holes in 
overrun clutch hub. 

e. lnstall needle bearing onto rear of overrun clutch hub. 
Apply petroleum jelly to needle bearing. 

f. lnstall overrun clutch hub onto transmission case while 
rotating it slowly. 



ASSEMBLY [7izizrj 
Assembly (Cont'd) 
g. Check that rear internal gear rotates as shown while holding 

forward clutch hub. 

h. lnstall rear internal gear and forward clutch hub as a unit 
onto transmission case. 

i. lnstall needle bearing onto rear internal gear. 

Apply petroleum jelly to needle bearing. 

j. lnstall needle bearing onto front of front internal gear. 
Apply petroleum jelly to needle bearing. 

k. lnstall bearing race onto rear of front internal gear. 
Apply petroleum jelly to bearing race. 
Securely engage pawls of bearing race with holes in front 
internal gear. 

I. lnstall front internal gear on transmission case. 
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Adjustment 
When any parts listed in the following table are replaced, total 
end play or reverse clutch. end play must be adjusted. 

Front Rar  
S A W 1  

Transmission case 

Low one-way clutch inner race 

Overrun clutch hub 

Rear internal gear 

Rear planetary carrier 

Rear sun gear 

Front planetary carrier 

Front sun gear 

High clutch hub 

High clutch drum 

Oil pump cover 

Reverse clutch drum 

1. Install front side clutch and gear component. 
a. Install rear sun gear on transmission case. 

Pay attention to its direction. 

b. Install bearing race on front of front planetary carrier. 
Apply petroleum jelly to needle bearing. 
Securely engage pawls of bearing race with holes In 
carrier. 

c. Install needle bearing on rear of front planetary carrier. 
Apply petroleum jelly to bearing. 

Total end play 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

- 

Reverse clutch 
end play 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 



ASSEMBLY 

Adjustment (Cont'd) 
d. lnstall front planetary carrier on forward clutch drum. 

e. lnstall needle bearing on rear of high clutch. 
Apply petroleum jelly to bearing. 

f. lnstall high clutch assembly onto reverse clutch assembly. 

g. lnstall high clutch hub onto high clutch assembly. 

h. lnstall needle bearings onto front sun gear. 
Apply petroleum jelly to needle bearings. 

AT- 147 
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Front Clutch pack 

.' . .-I -1 '.. - ,  .. 
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. ., . . .  . .: . 2 . T ,;.<+ . , .-.. . ' ..' , -6: ..-:.:- 
Pump cover bearing race 

SAT2078 

Adjustment (Cont'd) 
i. Install front sun gear onto reverse clutch assembly. 

j. Install clutch pack into transmission case. 

k. Place transmission case in .vertical position. 

2. Adjust total end play. 
a. Install new oil pump gasket on transmission case. 

b. Install pump cover bearing race on clutch pack. 

AT- 1 48 
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E8w 
m n p -  Clutdl 

pack 

SAT21 OB 

Oil Pump lrrsmbhr 

SAT2130 

Adjustment (Cont'd) 
. c. Measure distance "B" between front end of transmission 

case and oil pump cover bearing race. 

d. Measure distance "C" between front end of transmission 
case and oil pump gasket. 

e. ' Determine dimension "A" by using the following equation. 
A =  B - C  

f; Install needle bearing on oil pump assembly. 
g. Measure distance "D" between needle bearing and ma- 

chined surface of oil pump cover assembly. 

AT- 1 49 



=. - ----- ---------=-= 
ASSEMBLY . - - - - - - -.- pGiiGI 

Oil pump thrust washer 

SAT212B 

Oil pump thrust washer 

- Clutch 
peck 

SAT2I4B 

Adjustment (Cont'd) 
h. Determine total end play "T," by using the following equa- 

tion. 
Tc = A - D - 0.1 
Total end play "TI": 

0.25 - 0.55 mm (0.0098 - 0.0217 in) 
a If end play is out of specification, decrease or increase 

thickness of oil pump cover bearing race as necessary. 
Available oil pump cover bearing race: 

Refer to S.D.S. 

3. Adjust reverse clutch drum end play. 
a. Install oil pump thrust washer on clutch pack. 

b. Measure distance "F" between front end of transmission 
case and oil pump thrust washer. 

c. Measure distance "G" between front end of transmission 
case and gasket. 

d. Determine dimensior: "E" by using the following equation. 
E = F - G  



- -- ASSEMBLY jiziq 
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Adjustment (Cont'd) 
e. Measure distance "H". 

f .  Determine reverse clutch drum end play "T2" by using the 
following equation. 

T2 = E - H - 0.1 
Reverse clutch drum end play "T;': 

0.55 - 0.90 mm (0.0217 - 0.0354 in) 
If end play is out of specification, decrease or increase 
thickness of oil pump thrust washer as necessary. 

Available oil pump thrust washer: 
Refer to S.D.S. 

4. Remove any part installed to adjust end plays. 

Assembly 
1. lnstall output shaft and parking gear. 
a. Insert output shaft from rear of transmission case while 

slightly lifting front internal gear. 
Do not force output shaft against front of transmission 
case. 

b. Carefully push output shaft against front of transmission 
case. lnstall snap ring on front of output shaft. 

a Check to be sure output shaft cannot be removed in rear 
direction. 



ASSEMBLY 

Assembly (Cont'd) 
c. lnstall needle bearing on transmission case. 

Pay attention to its direction. - Black side goes to rear. 
Apply petroleum jelly to needle bearing. 

d. lnstall parking gear on transmission case. 

e. lnstall snap ring on rear of output shaft. 
Check to be sure output shaft cannot be removed in 
forward direction. 

2. lnstall adapter case. 
a. lnstall adapter case gasket on transmission case. 

b. lnstall parking rod on adapter case. 

AT- 1 52 



ASSEMBLY pGizz-1 
Assembly (Cont'd) 
c. lnstall adapter case on transmission case. 

3. lnstall front side clutch and gear components. 
a. lnstall rear sun gear on transmission case. 

Pay attention to its direction. 

b. Make sure bearing race and needle bearings are in proper 
position on front planetary carrier. 

c. lnstall front planetary carrier on forward clutch drum. 

d. Make sure needle bearings and selected bearing race are in 
proper position on clutch pack. 

e. lnstall clutch pack onto transmission case. 

4. Tilt transmission case with wooden block. 
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Assembly (Cont'd) 
5. lnstall brake band and band strut. 
a. lnstall band strut on brake band. 

Apply petroleum jelly to band strut. 

b. Place brake band on periphery of reverse clutch drum, and 
insert band strut into end of band servo piston stem. 

c. lnstall anchor end bolt on transmission case. Then, tighten 
anchor end bolt just enough so that reverse clutch drum 
(clutch pack) will not tilt forward. 

6. lnstall input shaft on transmission case. 
Pay attention to its direction. - O-ring groove side is 
front. 

7. lnstall gasket on transmission case. 

8. lnstall oil pump assembly. 
a. lnstall needle bearing on oil pump assembly. 

Apply petroleum jelly to the needle bearing. 
b. lnstall selected thrust washer on oil pump assembly. 

Apply petroleum jelly to thrust washer. 



ASSEMBLY jiiiiiq 
- 

Assembly (Cont'd) 

Transmission case Oil pump assembly 

Approximately 
1 mrn (0.04 in) 

Inserting direction 
SAT994A 

c. Carefully install seal rings into grooves and press them into 
the petroleum jelly so that they are a tight fit. 

d. Apply petroleum jelly to mating surface of transmission case 
and oil pump assembly. 

e. Install oil pump assembly. 
a Install two converter housing securing bolts in bolt holes 

in oil pump assembly as guides. 

a Insert oil pump assembly to the specified position in 
transmission, as shown at left. 

9. Install O-ring on input shaft. 
a Apply A.T.F. to O-rings. 



ASSEMBLY piiGEiI 
Assembly (Cont'd) 
10. Install converter housing. 
a. Install O-rings on converter housing. 

b. Apply recommended sealant (Nissan genuine part: 
KP610-00250 or equivalent) to outer periphery of bolt holes 
in converter housing. 

a Do not apply too much sealant. 

c. Apply recommended sealant (Nissan genuine part: 
KP610-00250 or equivalent) to seating surfaces of bolts that 
secure front of converter housing. 

d. Install converter housing on transmission case. 

11. Adjust brake band. 
a. Tighten anchor end bolt to specified torque. 

m: Anchor end bolt 
4 - 6 N=m 
(0.4 - 0.6 kg-m, 2.9 - 4.3 ft-lb) 

b. Back off anchor end bolt two and a half turns. 



ASSEMBLY pi i i r l  
- 

Assembly (Cont'd) 
c. While holding anchor end bolt, tighten lock nut. 

12. Install control valve assembly. 
a. Install accumulator piston return springs B, C and D. 

Free length of return springs Unit: mm (in) 

b. Install manual valve on control valve. 
Apply A.T.F. to manual valve. 

c. Place control valve assembly on transmission case. Connect 
solenoid connector for upper body. 

d. Install connector clip. 

D 

58.4(2.299) 

B 

Free length 66(2.60) 

C 

45(1.77) 



ASSEMBLY 

Assembly (Cont'd) 
e. lnstall control valve assembly on transmission case. 
f. lnstall connector tube brackets and tighten bolts @I and @ . 

Check that terminal assembly harness does not catch. 

Bolt symbol 

g. lnstall O-ring on oil strainer. 
Apply petroleum jelly to O-ring. 

h. lnstall oil strainer on control valve. 

i. lnstall lock-up solenoid, fluid temperature sensor and A/T oil 
temperature switch connectors. 

j. Securely fasten terminal harness with clips. 



.Assembly (Cont'd) 
13. lnstall oil pan. 
a. Attach a magnet to oil pan. 

b. lnstall oil pan gasket on transmission case. 
c. lnstall oil pan and bracket on transmission case. 

Tighten four bolts in a crisscross pattern to prevent 
dislocation of gasket. 

14. lnstall revolution sensor. 
a. lnstall O-ring on revolution sensor. 

Apply A.T.F. to O-ring. 
b. lnstall revolution sensor on adapter case. 

15. Install inhibitor switch. 
a. Check that manual shaft is in "1" range. 
b. Temporarily install inhibitor switch on manual shaft. 
c. Move manual shaft to "N". 

d. Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin 
vertically into locating holes in inhibitor switch and manual 
shaft. 



ASSEMBLY F] 
Assembly (Cont'd) 
16. Install torque converter. 
a. Install torque converter while aligning notches and oil pump. 

b. Measure distance A to check that torque converter is in 
proper position. 

Distance "A": 
26.0 mm (1.024 in) or more 

AT- 1 60 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 1 ~ ~ 4 ~ 0 3 ~ 1  

General Specifications 

Specifications and Adjustment 
VEHICLE SPEED WHEN SHIFTING GEARS 

Applied model 

Automatic transmission model 

Transmission model code number 

Stall torque ratio 

Transmission gear ratio 
1 st 
2 nd 
TOP 
O.D. 
Revene , 

= -- 

Recommended oil 

Oil capacity Q (Imp qt) 

- 
Model 

TB42 

RE4R03A 

51x01 

2.0 : 1 

2.784 
1.544 
1 .ooO 
0.694 
2.275 

Automatic transmission 
fluid Type DEXRON " 

8.5 (7-112) 

VEHICLE SPEED WHEN PERFORMING AND 
RELEASING LOCK-UP 

Throttle 
position 

Full 
throttle 

Half 
throttle 

Throttle 
position pattern 

"ON" "OFF" 

Shifi 
pattern 

Standard 

P O W  

Standard 

hwer 

Full 
throttle 

Power 1 - 1 -  

Vehicle speed k m h  (MPH) 

STALL REVOLUTION 

.- - 

D,+D, 

36-40 
(22 - 25) 

41 - 45 
(25 - 28) 

7 - 1 1  
(4 - 7) 

7 - 1 1  
(4 - 7) 

73 - 8 3  
Half 1 1: 1 (i:! 1 (45 - 52) 

throttle 73 - 83 
(48 - 55) (45 - 52) 

LINE PRESSURE 

12 + 11 

40-44 
(25 - 27) 

40-44 
(25 - 27) 

40-44 
(25 - 27) 

40-44 
(25 - 27) 

D4+D, 

113-123 
(70 - 76) 

125-135 
n 8  - 84) 

36 - 46 
(22-29) 

45 - 55 
(28-34) 

D3-.D4 

119-129 
(74 - 80) 

138-148 
(86 - 92) 

52 - 62 
(32-39)  

80 - 90 
(50 - 56) 

' 

D,-.D, 

43 - 47 
(27 - 29) 

48 -52  
(r) - 32) 

14-  18 
19-11) 

25 - 29 
(16- 18) 

Model 

TB42 

D3+Da 

70-78  
(43 - 481 

78 -86  
(48 - 53) 

14-22 
- (9-14) 

16-24 
(10- 15) 

Da+D, 

77-85  
(48 - 53) 

87 -95  
(54 - 59) 

r) - 38 
(19-24) 

45 - 53 
(28- 33) 

Stall revolution rpm 

2P90-23m 

Model 

TB42 

Engine 

'pm 

Idle 

Stall 

Line presmre kPa (bar, kg/cma , psi) 

D, 2 and 1 ranges 

392 - 47 1 
(3.92 - 4.71. 

4.0 - 4.8. 
57 - 68) 

883 - 961 
(8.83 - 9.61, 

9.0 - 9.8, 
128 - 139) 

R range 

667 - 706 
(6.67 - 7.06, 

6.8 - 7.2, 
97 - 102) 

1,393 - 1,471 
(13.93 - 14.71, 

1 4 2  - 15.0, 
202 - 213) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) -1 
Specifications and Adjustment (Cont'd) 

RETURN SPRINGS 
Unit: mm (in) 

Pam 

Control valve 

Item 

- 
I Torque Converter relief valve spring 1 3174241x18 1 32.3 (1272) 1 9.0 (0354) 

I Pressure regulator valve spring 

Pan No. Free length 

Pressure modifier valve spring 

Accumulator control plug spring 

Shuttle shift valve D spring 

I Shift valve A spring 
- 

Outer diameter 

4-2 sequence valve spring 

Shift valve B spring 

4-2 relay valve spring 

1 Overrun clutch control valve spring 1 3176241x03 1 23.6 (0929) 1 7.0 (0276) 

3174241 X I9  

3174241x17 

3176241x00 

3175641x00 

31 76241 XO1 

. 31756 41x00 

3195 (12579) 

27.5 ( 1.083) 

26.5 (1.043) 

Overrun clutch.reducing valve spring 

Shuttle shift valve S spring 

Pilot valve spring 

Lockup control valve spring 

6.8 (0268) 

6.6 (0260) 

6.0 (0236) 

29.1 (1.146) 

25.0 (0.984) 

29.1 (1.146) 

Modifier eccumuletor piston spring 

1st reducing valve spring 

3-2 timing valw spring 

6 9 5  9502736) 

7.0 (0.276) 

695  (02736) 

3174241x14 

3176241 X04 

3174241 X I3  

3174241x21 

Reverse clutch 

High clutch 

Forward clutch 
(Ovarrun clutch) 

I Spring A 1 3160541x05 1 45.6(1.795) 1 34.3 11.350) 

3174241x15 

31 75641 X05 

3174241 X08 

Low & reverse 
brake 

Band servo 

38.9 (1.531) 

51.0*(2.008) 

253 (1.012) 

33.0 (1 299) 

Servo charger valve spring 

16pcs 

16 I= 
20 PCS 

7.0 10276) 

5.65 (02224) 

9.1 (0.358) 

6.5 (0256) 

305  (1 201 J 

25.4 (1~.000) 

2055 (0.8091 ) 

Inner spring 16 PCS 

Outer spring 16 PCS 

I I 1 I 

Accumulator A 1 3160541x02 1 43.0 (1.693) 1 

9.8 (0.386) 

6.75 (02657) 

6.75 (02657) 

3174241x06 

31 505-51 XOO 

31505-21 X03 

3 1 505-51 X04 

Spring B 

Spring C 

Accumulator 

31 50551 X03 

31 505-51 X02 

Accumulator B 3160541 X03 66.0 (2598) 

23.0 (0906) 

37.18 (1.4638) 

22.06 (0.86851 

36.83 ( 1.4500) 

3160541 X00 

3160541X01 

6.7 10264) 

14.8 (0.583) 

11.6 (0.457) 

9.8 (0.386) 

!5.71 (0.6185) 

18.75 (0.7382) 

AT- 1 62 

8.9 (0.350) 

11.6 (0.457) 

53.8 (2.1 18) 

29.0 (1.142) 

Accumulator C 

Aoxmulator D 

40.3 (1 587) 

27.6 (1.087) 

3160541 X09 

3160541x06 

45.0 (1 372) 

58.4 (2.299) 



SERVICE DATA AND SPECIFICATIONS- (S.D.S.) j-iziq 
Specifications and Adjustment (Cont'd) 

ACCUMULATOR O-RING 

CLUTCHES AND BRAKES 

Thickness of retaining plate 3 1537-5 1 XOO 

7 1  
Number of drive plates . 

Number of driven plates 

Thickness of drive plate 
mm (in) 

Standard 
Wear limit 

Clearance mm (in) 
Standard 
Allowable limit 

3 

3 
-= 

2.0 (0.079) 
1.8 (0.07 1 ) 

0.5 - 0.8 (0.020 - 0.031) 
1.4 (0.055) 

I ( Part number 

Number of driven plates 

Thickness of drive plate 
mm (in) 

Standard 
Wear limit 

Clearance mm (in) 
Standard 
Allowable limit 

- - 

Thickness of retaining pine 

8 

1.6 10.063) 
1.4 (0.055) 

1.8 - 2.2 (0.071 - 0.087) 
3.6 (0.142) 

I 

AT- 1 63 

 o or ward clutch 1 
Number of drive plates 

Number of driven plates 

Thickness of drive plate 
mm linl 

Standard 
Wear limit 

Clearance mm (in) 
Standard 
Allowable limit 

Thickness of retaining plate 

I Overrun clutch 
Number of drive plates 

Number of driven plates 

Thickness of drive plate 
mm (in} 

Standard 
Wear limit 

Clearance mm (in) 
Standard 
Allowable limit 

Thickness of retaining plate 

9 

B 

2.0 (0.0781 
1.8 (0.071 1 

0.45 - 0.85 (0.01 77 - 0.0335) 
2.65 (0.1043) 

mm (in) 

4.4 10.173) 
4.6 (0.181) 
4.8 10.189) 
5.0 (0.1971 
5.2 (0.205) 
5.4 (0.213) 

Part number 

31537-51x05 
31537-51 X06 
31537-51x07 
31537-51x08 
31537-51x09 
31537-51x10 

5 

5 

2.0 (0.079) 
1.8 (0.071) 

1 .O - 1.4 (0.039 - 0.055) 
2.4 (0.094) 

lhick- 
mm (in) 

4.0 (0.157) 
4.2 (0.165) 
4.4 (0.173) 
4.6 (0.181) 
4.8 (0.189) 
5.0 (0.197) 
5.2 (0.205) . 

Part number 

31537-51x12 
31537-51x13 
31537-51x14 
31537-51x15 
31537-51x64 
31537-51x65 
31537-51x66 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) -1 
Specifications and Adjustment (Cont'd) 

REVERSE CLUTCH DRUM END PLAY 

OIL PUMP AND LOW ONE-WAY CLUTCH 

[LOW & reverse brake 1 
Number of drive plates 

Number of driven plates 

Thickness of drive plate 
mm (in) 

Standard 
Wear limit 

Clearance mm (in) 
Standard 
Allowable limit 

Thickness of retaining plate 

-1 
Anchor end bolt tightening 
toque N-m (kgm, h-lb) 

Number of returning 
revolutions for anchor 
end bolt 

TOTAL END PLAY 

8 

8 

1.6 (0.063) 
1.4 (0.055) 

0.5 - 0.8 (0.020 - 0.031 1 
2.4 (0.094) 

Oil pump clearanat mm (in) 
Cam ring - oil pump housing 

Sosndard 

Rotor, vanes and control 
piston - oil pump housing 

Standard 

Sol tiria c b m m  mm (In) 
M r d  
A l M k  Ihk 

I 025 - 055 mm 
(0.0098 - 0.0217 in) 

mm (in) 

6.0(0.1871 
5.2 (02061 
5.4 (0.2131 
6.6 (0.220) 
6B ( O m )  
6.0 (0.23S) 
6.2 (0.244) 

0.01 - 0.024 1O.oooS - 0 . m )  

0.03 - 0.044 (0.0012 - 0.0017) 

0.10 - 025 (0.0039 - 0.0098) 
025 10.0098) 

Part number 

Part number 

31667-51x03 
31667-51x04 
31667-51x05 
31667-51x06 
31667-51x07 
31667-51x08 
31667-51 X09 

4 - 6  
(0.4 - 0.6.2.9 - 4.3) 

26 

REMOVAL AND INSTALLATION 

Reverse clutch drum end play 

"T, " 

Thin- af oil plmp thrust 
-ha7 

AT- 1 64 

0.55 - 0.90 mm 
(0.0217 - 0.0354 in) 

Manual control linkage 
Number of returning 
revolutions for lock nut 

- n W ~ m d * * * h  
hou6ng pnd m w  # m m  

Dtiw p W  runwt llmk 

mm (in) 

0.7 (0.028) 
0 9  (0.035) 
1.1 (0.043) 
1 3  (0.051 
15 (0.059) 
1.7 (0.067) 
1 9  (0.075) 

1 

22 - 27 N-m 
( 2.2 - 2.8 kg-rn, 16 - 20 ft-lb) 

26.0mm(1.024in)orrnore 

0 8  mm ( O m  in) 

Pan number 

31528-21 XOO 
3152&21XOl 
31528-21x02 
31528-21x03 
31528-21x04 
31528-21x05 
31528-21x06 
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- .- PREPARATION - ... .- - -- - -  - - - 

SPECIAL SERVICE TOOLS 
*: Special tool or commercial equivalent 

ST30031 000' 
Puller 

<-. :- 

Drift 

a: 28.5 mm (1.122 in) dia. 

Drift 

Installing counter gear front bearing 
Drift Removing cover oil seal 



-- 
- - - - .-- PREPARATION 

COMMERCIAL SERVICE TOOLS 

Tool name Description 

Puller Removing front and rear companion flanges 
Removing mainshaft rear bearing and clutch gear 
Removing L&H hub 
Removing front drive shaft front bearing 
Removing front drive shaft rear bearing 
Removing main gear bearing 

Drift Installing shift shaft oil seal 

@@ 
a = 26 mm (1.02 in) dim. 
b = 20 mm (0.79 in) dia. 
c = 40 mm (1.57 in) 

Drift @@ Installing L & H hub 

8 a = 60 mm (2.36 in) dia. 
b = 50 mm (1.97 in) dia. 
t = 60 mm (2.36 in) 

---- --=- 

Drift Installing clutch gear 

Drift 

+ ---I 6- 
8 a = 55 mm (2.17 in) dia. 

b = 45 mm (1.77 in) dia. 
c = 160 mm (6.30 in) 

Installing rear oil seal @p 8 

a: 75 mm (2.95 in) dia. 
b: 67 mm (2.64 in) dia. 
e: 60 mm (2.36 in) 



ON-VEHICLE SERVICE 

Replacing Oil Seal 
CENTER CASE OIL SEAL 
1. Remove front propeller shaft. - Refer to section PD. 
2. Remove companion flange nut. 

3. Remove front companion flange. 

4. Remove center case oil seal. 

5. Install center case oil seal. 
Before installing, apply multi-purpose grease to seal lip. 

6. Reinstall any part removed. 



ON-VEHICLE SERVICE 

Replacing Oil Seal (Cont'd) 
SHIFT SHAFT OIL SEAL 
1. Remove transfer control lever from transfer outer shift lever. 

Then remove outer shift lever. 

2. Remove shift shaft oil seal. 
Be careful not to damage inner shift lever. 

3. Install shift shaft oil seal. 
Before installing, apply multi-purpose grease to seal lip. 

4. Install transfer control linkage. 

REAR OIL SEAL 
1. Remove rear propeller shaft. - ~ e f e r  to section PD. 
2. Remove brake drum. 
3. Remove companion flange nut. 
4. Remove rear companion flange. 
5. Remove center brake assembly. 

6. Remove rear oil seal. 



Replacing Oil Seal (Cont'd) 
7. Install rear oil seal. 

Before installing, apply multi-purpose grease to seal lip. 
8. Reinstall any part removed. 

Checking Position Switch 
4WD SWITCH 

I 
- - - - - - - - - 

Transfer control lever position Continuity 

Yes 

No 

NEUTRAL SWITCH (A/T models only) 

Transfer control lever position 

Between 4H and 4L ("PUSH" position) 

Except above 

Continuity 

Yes 

NO 



- - REMOVAL AND INSTALLATION - - - - -  

@ 

(4 0 @ : Transfer to M/T 8 @ 
@ : M/T to transfer SMT176B 

Removal 
a Drain oil from transfer and transmission. 
a Remove front and rear propeller shafts. - Refer to section 

PD. 
a Remove transfer control lever from transfer outer shift lever. 

a Remove rear engine mounting member from side member. 
a Lower transmission and transfer assembly as much as 

possible. 
Remove transfer from transmission. 

Installation 
a Tighten transfer bolts. 

Transfer fixing bolts: 
m: 32 - 42 N=m (3.3 - 4.3 kg-m, 24 - 31 ft-lb) 



TRANSFER GEAR CONTROL 

't+ Control knob 

8 - 11 (0.8 - 1.1.5.8 - 8.0) 

Control lever washer 

Transfer control 
lever (lower side) 

wm##: 16-21 (1s-2t.1z.le 
AJT models: 25 - 36 (2.6 - 3.7.19 - 27) 

: Nm (kgm, ft-lb) 



MAJOR OVERHAUL 

Case Components 

(01 : N.m (kgm, ft-lb) 
: Apply recommended sealant 

(Nissan genuine part: KP210-00200) 
or equivalent. 



MAJOR OVERHAUL 

Gear Components 

Front drive shaft rear bearing 

Drive chain 

- 

Gear Components 

Front dr~ve shaft rear bearing 

Front drive shaft 0 294-451 
front bearing (30 - 46. 

Rear companion flange 

h n *  gear front bearing 

Apply gear oi l  t o  geas, shafts, 
synchronizers and bearings when assembling. 

* : Select with proper thickness. * : Pay attention to  ~ t s  direction. 
(41: N.m (kgm,ft-lb) 
@ : Apply recommended sealant 

(Nissan genuine part: KP210-00200) 
or equivalent. 

Front dr~ve shaft 

0 294-451 
(30 - 46. 

Rear companion flange 

h n *  gear front bearing 

\ &I 

Snap ring * 0 

SMT 1006 



MAJOR OVERHAUL 

Shift Control Components 

Check plug 

2 4  shift fork Snap ring 
\ 

8hl; 1-r 

Differential h 

Lock pin' 

9 - 12 
(0.9 - 1.2.6.5 - 8.7) 

' If these parn require to be replaced, replace them as a set. 
1 N-rn (kg-m, ft-lb) 
: Apply recommended sealant (Nissan genuine part: 

KP21040200) or equivalent. 



DISASSEMBLY 

1. Remove nut of front companion flange. 

2. Remove center brake components. 
a. Remove rear companion flange nut. 
b. Remove brake drum. 

c. Remove rear companion flange. 
d. Remove center brake components. 

3. Remove rear case. 
Be careful not to damage the mating surface. 

4. Remove front companion flange. 



-- -- -------- . . . .. . DISASSEMBLY ; ; - - - - _ - - - - - -- . 

5. Remove speedometer drive gear and oil gutter. 

6. Remove snap ring from 2-4 shift rod. 

7. Check front drive sprocket end play. 
a. While holding front drive sprocket forward as far as it will go, 

measure distance "A" between rear surface of front drive 
sprocket and front surface of 2-4 coupling sleeve. 

b. While holding front drive sprocket back as far as it will go, 
measure distance "B" as same as step a. 

c. Determine front drive sprocket end play to be used by the 
following equation. 

Front drive sprocket end play = A - B 
Standard: 0.20 - 0.35 mm (0.0079 - 0i0138 in) 

If not within specification, disassemble and check contact 
surface of gear to hub, washer, bushing, needle bearing and 
shaft. 

8. Shift 2-4 coupling sleeve to 2WD position. 



DISASSEMBLY . - . . . -. . 

9. Pull out clutch gear and mainshaft rear bearing. 

10. Remove 2-4 coupling sleeve with 2-4 shift fork. 

11. Remove front drive shaft assembly, drive chain and front 
drive sprocket by tapping front end of front drive shaft. 

12. Remove bolts securing bearing retainer and then remove 
bearing retainer. 



DISASSEMBLY 

13. Remove bolts securing center case to front case and then 
separate center case and front case. 

14. Measure end play of low gear. 
Standard: 

0.20 - 0.35 mm (0.0079 - 0.0138 in) 
a If end play is beyond the maximum value, check low gear 

and L & H hub for wear. 

15. Disassemble center case assembly. 
a. Remove snap ring from mainshaft. 

b. Pull out low gear with L & H hub. 

c. Remove mainshaft by tapping front end of mainshaft. 



DISASSEMBLY 

16. Disassemble front case assembly. 
a. Remove the following parts. 
a 4WD switch 
a Neutral switch (Am models only) 
a Check plugs 

Check springs 
Check balls 

b. Remove 2-4 shift rod. 

c. Remove L & H shift rod and fork assembly with coupling 
sleeve. 

d. Remove needle bearing from main gear. 

e. Remove bolts securing front case cover and then remove it. 



DISASSEMBLY 

f. Remove counter gear by tapping it lightly with a soft 
hammer. 

g. Remove main gear by tapping it lightly with a soft hammer. 

17. Remove inner and outer shift levers. 



REPAIR FOR COMPONENT PARTS 

Mainshaft 
DISASSEMBLY 
1. Remove snap ring and spacer. 

2. Press out mainshaft front bearing from mainshaft. 

INSPECTION 
Gear and shaft 

Check gears for excessive wear, chips or cracks. 
Check shaft for cracks, wear or bending. 
Check coupling sleeve for wear or damage. 

Baulk ring 
Check baulk ring for cracks or deformation. 

Measure clearance between baulk ring and gear. 

Baulk ring to gear clearance: 

Unit: mm (in) 

If not within wear limit, replace baulk ring. 

Standard 

1.0 - 1.5 (0.039 - 0.059) 

Wear limit 

0.5 (0.020) 



- - - --- - 

REPAIR FOR COMPONENT PARTS 
- -  - - - - -  - 

Mainshaft (Cont'd) 
Bearing 

Make sure bearings roll freely and are free from noise, crack, 
pitting or wear. 

ASSEMBLY 
1. Press mainshaft front bearing onto mainshaft. 

Pay special attention to its direction. 

2. Install spacer. 
3. Select snap ring with proper thickness and install it. 

Allowable clearance between snap ring and groove: 
0 - 0.15 mm (0 - 0.0059 in) 

Available snap ring: 
Refer to S.D.S. 

Front Drive Shaft 
DISASSEMBLY 

Front drive shaft front bearing 

Front drive shaft rear bearing 



REPAIR FOR COMPONENT PARTS 

Front Drive Shaft (Cont'd) 
INSPECTION ' 

Sprocket and shaft 
Check sprocket for excessive wear, chips or cracks. 
Check shaft for cracks or wear. 

Bearing 
Make sure bearings roll freely and are free from noise, crack. 
pitting or wear. 

ASSEMBLY 
Press front drive shaft front bearing. 

Press front drive shaft rear bearing. 

Counter Gear 
DISASSEMBLY 
1. Remove snap ring and spacer from counter gear. 

2. Press out counter gear front bearing and then remove front 
sub-gear, spacer and dish spring. 



REPAIR FOR COMPONENT PARTS 

Counter Gear (Cont'd) 
3. Press out counter gear rear bearing and then remove rear 

sub-gear, spacer and dish spring. 

INSPECTION 
Gear and shaft 

Check gears for excessive wear, chips or cracks. 
Check shaft for cracks or wear. 

Bearing 
Make sure bearings roll freely and are free from noise, crack, 
pitting or wear. 

ASSEMBLY 
1. Install rear sub-gear, dish spring and spacer, and then press 

on counter gear rear bearing. 

Pay attention to direction of dish spring. 

2. lnstall front sub-gear, dish spring and spacer, and then 
press on counter gear front bearing. 
Pay attention to direction of dish spring. 

3. lnstall spacer. 
4. Select snap ring with proper thickness and install it. 

Allowable clearance between snap ring and groove: 
0 - 0.15 rnm (0 - 0.0059 in) 

Available snap ring: 
Refer to S.D.S. 



REPAIR FOR COMPONENT PARTS 

Main Gear 
DISASSEMBLY 
Main gear bearing 
1. Remove snap ring and spacer. 

2. Pull out main gear bearing. 

Plug 
Always replace it with new one whenever it is removed. 

INSPECTION 
Gear and shaft 

Check gears for excessive wear, chips or cracks. 
Check shaft for cracks or wear. 

Bearing 
Make sure bearings roll freely and are free from noise, crack. 
pitting or wear. 

ASSEMBLY 
Main gear bearing 
1. Press on main gear bearing. 

Pay attention to its direction. 
2. Install spacer. 



REPAIR FOR COMPONENT PARTS __ - -  - -  __.-, 

Main Gear (Cont'd) 
3. Select snap ring with proper thickness and install it. 

Allowable clearance between snap ring and groove: 
0 - 0.15 mm (0 - 0.0059 in) 

Available snap ring: 
Refer to S.D.S. 

Plug 
Apply sealant to plug and install it. 

Front Case 
SHlFl SHAFT OIL SEAL 
Removal 

Installation 

Front Case Cover 
COVER OIL SEAL 
Removal 



- .  - - REPAIR FOR COMPONENT PARTS 
Front Case Cover (Cont'd) 
Installation 

Bearing Retainer 
OIL CATCHER 
Removal 

Installation 

Center Case 
CENTER CASE OIL SEAL 
Removal 

Installation 



REPAIR FOR COMPONENT PARTS 

L & H shift fork 

Rear Case 
REAR OIL SEAL 
Removal 

Installation 

AIR BREATHER 
a Install as shown in illustration. 

Shift Control Components 
INSPECTION 
a Check contact surface and sliding surface for wear, 

scratches, projections or other faulty conditions. 

L & H SHIFT ROD & FORK 
a Assemble as shown in illustration. 

This pin is the same size as the one for 2-4 shift rod. 



REPAIR FOR COMPONENT PARTS 

Shift Control Components (Cont'd) 
2-4 SHIFT ROD & FORK 

Assemble as shown in illustration. 
These pins are the same size. 

Pay attention to the direction of fork guide collar. 



ASSEMBLY 

1. Install inner and outer shift levers. 

2. Assemble front case. 
a. Install main gear assembly by tapping it lightly with a soft 

hammer. 

b. Apply sealant to the mating surface and bolts of front case 
cover and install it on front case. 
Apply recommended sealant to these ten bolts 
Tightening torque 

@ : 16 - 21 Nom 
(1.6 - 2.1 kg-m, 12 - 15 ft-lb) 

@ : 19 - 24 Nom 
(1.9 - 2.4 kg-m, 14 - 17 ft-lb) 

c. Apply gear oil to needle bearing and install it into main gear. 

d. Install counter gear assembly by tapping it lightly with a soft 
hammer. 



ASSEMBLY 
.- 

e. Insert interlock plunger into front case. 

f. Install L & H shift rod and fork assembly with coupling 
sleeve. 

I.' - 

g. Install 2-4 shift rod. 

h. Install switches, check balk, check springs and plugs. 
Apply sealant to switches and plugs. 

3. Select counter gear rear bearing shim. 
Counter gear end play: 

0 - 0.2 mm (0 - 0.008 in) 
a. Measure distance "A" between upper surface of counter 

gear rear bearing and mating surface of front case. 



ASSEMBLY - -- - - . - - - 

b. Select suitable shim using S.D.S. table as a guide. 

4. Place suitable shim on counter gear rear bearing with 
grease. 

5. Apply gear oil to each part in front case. 

6. Install mainshaft on center case. 
a. Install mainshaft on center case by tapping it lightly. 

Apply gear oil to mainshaft front bearing. 

b. Install bearing retainer. 

c. Install low gear and its bearing to mainshaft. 
Apply gear oil to needle bearing. 



ASSEMBLY = -- L . . -- - 

d. Install L & H hub and snap ring to mainshaft. 
Pay attention to direction of L & H hub. 

e. Measure end play of low gear. 
Standard: 0.20 - 0.35 mm (0.0079 - 0.0138 in) 

7. Apply sealant to mating surface and put center case 
assembly onto front case and tighten bolts. 

8. Assemble center case assembly. 
a. Put drive chain onto front drive sprocket and front drive 

shaft, and then put them in center case. 

b. Install front drive shaft by tapping it lightly with a soft 
hammer. 
Make sure shafts are lined up in case. 



ASSEMBLY - 

c. Apply gear oil to needle bearings and install them into front 
drive sprocket. 

a These needle bearings can be easily installed if front drive 
sprocket is rotated during their installation. 

d. Install 2-4 coupling sleeve with 2-4 shift fork. 
a Pay attention to direction of coupling sleeve. 

e. Install shifting inserts and spread spring. 
a Pay attention to direction of shifting inserts. 

f. lnstall baulk ring and then install clutch gear. 

g. Install mainshaft rear bearing. 
a Pay attention to its direction. 



ASSEMBLY 

h. Install snap ring to 2-4 shift rod. 

i. Install speedometer drive gear and oil gutter. 

j. Apply gear oil to each part in center case. 

9. Apply sealant to mating sutface. Set center case assembly 
onto front case, then tighten bolts. 

10. Install front and rear companion flanges and center brake 
components. 



SERVICE DATA AND SPECCFICATIONS (S.D.S.) 

General Specifications 

Inspection and Adjustment 

GEAR END PLAY 
mm (in) 

TX12A 

1 .000 

2.020 

29 

37 

38 

24 

41 

41 

2 2  (2) 

Transfer model 

Front drive sprocket 0.20 - 0.35 (0.0079 - 0.0138) 

Gear ratio 

Number of teeth 

Low gear 

Counter gear 0 - 0.2 (0 - 0.008) 

Oil capacity liters (Imp qt) 

High 

Low 

Main gear 

Low gear 

CLEARANCE BETWEEN BAULK RING AND 
CLUTCH GEAR 

mm (in) 

Counter 
gear 

High 

Low 

AVAILABLE SNAP RING 
Mainshaft front bearing 

Front drive 
sprocket 

Front drive shaft 

%&rd 

1 .O - 1.5 (0.039 - 0.059) 

War limit 

0.5 D.Um1 

Counter gear front bearing 

Allowable clearance 0 - 0.15 mm (0 - 0.0059 in) 

Thickness mm (in) 

3.1 (0.122) 

Main gear bearing 

Allowable clearance 0 - 0.15 mm (0 - 0.0059 in) 

Pan number 

33138-33610 

Allowable clearance 0 - 0.15 mm (0 - 0.0059 in) 

Thickness mrn (in) 

1 8  (0.071) 

Part number 

33138-33620 

Thickness mm (in) 

2.6 (0.102) 

2.7 (0.106) 

2 8  (0.110) 

2 9  (0.114) 

Part number 

331 1433600 

331 14-33601 

331 14-33602 

331 1433603 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

AVAILABLE SHIM 
Counter gear rear bearing 

Not twessry 

Oirtanca "A" 
mm (rn) 

Counter gear rear bearing 

Shhnlr) 

Thickness mm (in) Part number 



DIFFERENTIAL CARRIER 

SECTION PD 

PREPARATION .................................................................................................................................. PD- 2 

PROPELLER SHAFT ........................................................................................................................ PD- 6 

ON-VEHICLE SERVICE (Final Drive) ..................................................................................... PD-11 

REMOVAL AND INSTALLATION ............................................................................................... PD-12 

FINAL DRIVE .................................................................................................................................... PD-13 

DISASSEMBLY .................................................................................................................................. PD-14 

INSPECTION ............................................................................................................................... PD-19 

ADJUSTMENT .................................................................................................................................... PD-20 

ASSEMBLY ........................................................................................................................................ PD-23 

LIMITED SLIP DIFFERENTIAL (For H260) ............................................................................ PD-29 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) .................................................................... PD-35 



PREPARATION 

+: Special tool or commercial equivalent 
SPECIAL SERVICE TOOLS 

Tool number 
Tool name Description 

Unit application 

H233B 

ST0501 SO00 
Engine stand 
@ ST0501 1000 

Engine stand 
@ ST05012000 

Base 

Mounting differential I 

ST06340000 
Differential 
attachment 

ST06350000 
Differential 
attachment 

Mounting final drive 

ST306 1 1 OOOi 
Drive pinion 
bearing outer 
race drift bar 

l nstalling pinion rear 
bearing outer race 

ST30613ooo* 
Drive pinion front 
bearing outer race 
drift 

Installing pinion front 
bearing outer race 

A: 71.5 mm 12.815 in) dia. 
B: 47.5 mm (1.870 in) die. 

ST3062 1000" 
Drive pinion rear 
bearing outer race I 
drift 

lnstalling pinion rear 
bearing outer race 

A: 79 mm (3.11 in) dia. 
B: 59 mm (2.32 in) die. 

ST3090SOOO 
Drive pinion rear 
bearing inner race 
puller set 
@ ST30031 000 

Puller 
@ ST3091 1000 

Base 

installing drive pinion 
rear inner race 

A: 79 mm (3.1 1 in) din. 
B: 45 mm (1.77 in) die. 
C: 35 mm (1.38 in) die. 

": For front differential carrier only 



PREPARATION 

*: Special tool or commercial equivalent 

Preload gauge preload and total preload 
@ GG91030000 

Torque wrench 
@ HT62900000 

@ HT62940000 

Drive pinion setting sdjustlng warher 
gauge set 
@ ST3 1 1 30000 

Height gauge 
@) ST31241000 

Dummy shaft 

Drive pinion setting 
gauge set 
@ ST31251000 

Drive pinion height 
gauge 

@ ST31181001 
Dummy shaft 

Adapter 



PREPARATION 

*: Special tool or commercial equivalent 

Preload gauge preload and total preload 
@ GG91030000 

Torque wrench 
@ HT62900000 

Socket adapter 

@ HT62940000 

Drive pinion setting adjusting washer 
gauge set 

Height gauge 
@ ST31241000 

Dummy shaft 

Drive pinion setting 
gauge set 
@ ST31251000 

Drive pinion height 
gauge 

@ ST31181001 
Dummy shaft 

Adapter 



PREPARATION 

*: Special tool or commercial equivalent 

KV31100300 
Fork rod pin punch 

Installing front oil seal 
Oil seal fitting tool 
@ ST30720000 

adjusting nut wrench backlash (ring gear- 

D iff. side ' 
bearing adjusting 
nut wrench 

**: Pickup model destined for Middle East 



PREPARATION 

COMMERCIAL SERVICE TOOL 

Tool name Description 

Drift l nstalling side bearing 

a = 64 mm (2.52 in) dip. 
b = 56 mm (2.20 in) dia. 
c = 160 mm (6.30 in) 

X 

Unit application 

H260 H233B 



PROPELLER SHAFT 

- 
Model 2F80B 

Propeller shah tub 

(4) : N-rn (kgm, ft-lb) 

SPD829 

Model 2F80B-D 

: N-rn (kgm. ft-lb) 

SPD830 



PROPELLER SHAFT 

Model 2F100H 93-108 

P m l k r  &aft tub 

(pl : N.m (kgm, ft-lb) 

SPD831 

On-vehicle Senrice 
PROPELLER SHAFT VIBRATION 
If vibration is present at high speed, inspect propeller shaft 
runout first. 
1. Raise front and rear wheels. 
2. Measure propeller shaft runout at several points by rotating 

final drive companion flange with hands. 
Runout limit: 0.6 mm (0.024 in) 

Unit: mm (in) 

2F8OB-D 

70 (2.76) 

455 
(1791) 

170 
(6.69) 

Vehicle 

2F80B 

A 

B 

C 

Hardtop Pickup 

140 (5.51) 

31 4 
(12.36) 

180 
(7.09) 

Wagon 

2F100H 

- 
85.0 

(3.346) 

- 

70 (2.76) 

372.5 
(14.67) 

200 
(7.87) 

70 (2.76) 

367.5 
(14.47) 

240 
(9.45) 



PROPELLER SHAFT 

On-vehicle Service (Cont'd) 
3. If runout exceeds specifications, disconnect propeller shaft 

at final drive companion flange; then rotate companion 
flange 180 degrees and reconnect propeller shaft. 

4. Check runout again. If runout still exceeds specifications, 
replace propeller shaft assembly. 

5. Perform road tests. 

APPEARANCE CHECKING 
lnspect propeller shaft tube surface for dents or cracks. 
If damaged, replace propeller shaft assembly. 

Removal and installation 
Put match marks on flanges and separate propeller shaft 
from final drive. 

inspection 
lnspect propeller shaft runout. If runout exceeds specifica- 
tions, replace propeller shaft assembly. 

Runout limit: 0.6 mm (0.024 in) 

lnspect journal axial play. 
If the play exceeds specifications, replace propeller shaft 
assembly. 

Journal axial play: 
0.02 mm (0.0008 in) or less 

a Check flange yoke and sleeve yoke for damage or wear. 
Replace if necessary. 



PROPELLER SHAFT 

Disassembly 
JOURNAL 
1. Put match marks on shaft and flange or yoke. 

2. Remove snap ring. 

3. Remove pushed out journal bearing by lightly tapping yoke 
with a hammer, taking care not to damage journal and yoke 
hole. 

4. Remove bearing at opposite side in above operation. 
Put marks on disassembled parts so that they can be 
reinstalled in their original positions from which they were 
removed. 

Assembly 
JOURNAL (808, 808-D and 1 WH) 
1. Assemble journal bearing. Apply recommended multi- 

purpose grease on bearing inner surface. 
When assembling, be careful that needle bearing does not fall 
down. 



PROPELLER SHAFT 

Assembly (Cont'd) 
2. Select snap ring that will provide specified play in axial 

direction of journal, and install them. (Refer to S.D.S.) 
Select snap rings with a difference in thickness at both sides 
within 0.06 mm (0.0024 in). 

3. Adjust thrust clearance between bearing and snap ring to 
zero by tapping yoke. 

4. Check to see that journal moves smoothly and check for 
axial play. 

Axial play: 0.02 mm (0.0008 in) or less 

PD-I 0 



ON-VEHICLE SERVICE (Final Drive) 

Front Oil Seal Replacement 
1. Remove propeller shaft. 
2. Loosen drive pinion nut. 

Tool number: 
H233B KV40104000 
HZ60 KV38104700 

3. Remove companion flange. 

4. Remove front oil seal. 

5. Apply multi-purpose grease to sealing lips of oil seal. Press 
front oil seal into carrier. 

6. Install companion flange and drive pinion nut. 
7. lnstall propeller shaft. 

Tool number: KV381025SO 



REMOVAL AND INSTALLATION 

Removal 
Remove propeller shaft. 
Remove axle shaft. 
Refer to RA section. 

CAUTION: 
Be careful not to damage spline, sleeve yoke and front oil 
seal when removing propeller shaft. 

Installation 
Fill final drive with recommended gear oil. 

Pay attention to the direction of gasket (H233B only). 



': Do not interchange these left side parts with right 
side parts during essembly. 
When replacing tapered roller bearing, uw new 
outer race and Inner race as a set. 
Drive pinion preloed: 

H233B: 0.6 - 1 .O N-m 
16 - 10 kg-cm, 4.3 - 8.7 in-lb) 

H260: 1.6-1.7N.m 
(16 - 17 kg-cm, 13 - 16 in-lbl 

Total preload: 
H233B: 1.0 - 2.0 N.m 

(10 - 20 kg-cm, 8.7 - 17.4 In-lb) 
H260: 1.7 - 2.5 N-m 

(17 - 25 kgcm, 16 - 22 In-lb) 

Backlash (Clearance): 

Thrust washer Differential case 

Runout limit: 

(13.6 - 16.6.98 - 112) 
HZW: M14bolt 

196 - 226 
(20 - 23,145 - 166) 
Exnpt for M14 bolt 
147 - 167 

Differential carrier (35.0 - 17.0,lW - 129) 
ss-ros  
(0.6.10.5,~-76) 

n m  78-me 
( a - i o , ~ e - m l  

: Apply recommended sealant mn H233B: 196 - 284 (20 - 29,146 - 210) (Nissan genuine part: 
H260: 167 246 (17 - 26,123 - 181) KP210 - 00200) or equivalent. 

(0) : N-m (kg-m, ft-lb) 
Unit: mm (in) 



DISASSEMBLY 

Pre-inspection 
Before disassembling final drive, perform the following inspec- 
tion. 

Total preload 
1) Turn drive pinion in both directions several times to set 

bearing rollers. 
2) Check total preload with Tool. 

Tool number: ST3127S000 
Total preload: 

H233B 
1.8 - 2.5 Nom 
(18 - 25 kg-cm, 16 - 22 in-lb) 

H260 
1.7 - 2.5 N=m 
(17 - 25 kg-cm, 15 - 22 in-lb) 

Ring gear to drive pinion backlash 
Check ring gear-todrive pinion backlash with a dial indicator 
at several points. 

Rlng gear-to-drive pinion backlash: 
0.15 - 0.20 mm (0.0059 - 0.0079 in) 

a Ring gear runout 
Check runout of ring gear with a dial indicator. 

Runout limit: 
0.08 mm (0.0031 in) 

a Tooth contact 
Check tooth contact. (Refer to Adjustment.) 

Side gear to pinion mate gear backlash 
Measure clearance between side -gear thrust washer and 
differential case with a feeler gauge. 

Clearance between side gear thrust washer and 
differential case: 

0.15 - 0.20 mm (0.0059 - 0.0079 in) 



DISASSEMBLY 

Differential Carrier 
1: Mount differential carrier on Tools. 

Tool number: 
@ sTosolsooo 
@ H233B: ST06340000 

H260: ST06350000 

2. Paint or punch match marks on one side of the side bearing 
cap so it can be properly reinstalled. 

Bearing caps are line-bored during manufacture. Replace 
them in their proper positions. 

3. Remove side lock fingers and side bearing caps. 

4. Remove side bearing adjuster with Tool. 
Tool number: ST32580000 

5. Remove differential case assembly with a pry bar. 



DISASSEMBLY 
- .  - - 

Differential Carrier (Cont'd) 
Be careful to keep the side bearing outer races together with 
their respective inner races - do not mix them up. 

6. Loosen drive pinion nut with Tool. 
Tool number: KV38104700 

7. Remove companion flange with puller. 

8. Take out drive pinion together with pinion rear bearing inner 
races, pinion bearing spacer and pinion bearing adjusting 
shim with soft hammer. 

9. Remove front oil seal and pinion front bearing inner races. 
10. Remove pinion front and rear bearing outer races with a 

brass drift. 



DISASSEMBLY 

Differential Carrier (Cont'd) 
11. Remove pinion rear bearing inner races and drive pinion 

height adjusting washer with press and Tool. 
Tool number: ST30031000 

Differential Case 
1. Remove side bearing inner races. 
To prevent damage to bearing, engage puller jaws in groove. 

Tool number: 
H233B : @ ST33051 001 

@I ST02371000 
H260: @ ST33051001 

@I ST02371000 

Be careful not to confuse left and right hand parts. 

2. Spread out lock straps and loosen ring gear bolts in a 
criss-cross fashion. 



DISASSEMBLY 

Differential Case (Cont'd) 
3. Tap ring gear off differential case with a soft hammer 
Tap evenly all around to keep ring gear from binding. 

4. Drive out pinion mate shaft lock pin, with Tool from ring gear 
side (2-pinion type differential case). 

Lock pin is calked at pin hole mouth on differential case. 

5. Separate differential case L.H. and R.H. (4-pinion type 
differential case). 

Put match marks on both differential case L.H. and R.H. sides 
prior to separating them. 



INSPECTION 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or chipping. If any part is 
damaged, replace ring gear and drive pinion as a set (hypoid 
gear set). 

2-pinion type 

4-pinion type 

SP0737 

Differential Case Assembly 
Check mating surfaces of differential case, side gears, pinion 
mate gears, pinion mate shaft, thrust block and thrust washers. 

Bearing 
1. Thoroughly clean bearing. 
2. Check bearings for wear, scratches, pitting or flaking. 

Check tapered roller bearing for smooth rotation. If dam- 
aged, replace outer race and inner race as a set. 



ADJUSTMENT 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 
1. Side bearing preload. (Refer to ASSEMBLY.) 
2. Pinion gear height. 
3. Pinion bearing preload. 
4. Ring gear-to-pinion backlash. (Refer to ASSEMBLY.) 
5. Ring and pinion gear tooth contact pattern. 

Drive Pinion Height 
First prepare Tools for pinion height adjustment. 

H233B: @ Height gauge (ST31251000) 
@ Dummy shaft (ST31 181001) 
@ Spacer [thickness: 2.50 mm (0.0984 in)] 
@ Feeler gauge 

H260: @ Height gauge (ST31130000) 
@ Dummy shaft (ST31241000) 
@ Feeler gauge 

To simplify the job,.make a chart, like the one below, 
organize your calculations. 

3. Write the following numbers down the chart. 
H: Head number 

. 
LETTERS 

H: Head number 

D': Figure marked on dummy shah 

S: Figure marked on height gauge 

N: Measuring clearance 

D': Figure marked on dummy shaft 

HUNDREDTHS OF 
A MILLIMETER 



ADJUSTMENT 

Drive Pinion Height (Cont'd) 
S: Figure marked on height gauge. 

4. Place pinion rear bearing inner race and Tools on gear 
carrier. 

Tool number: 
H233B: ST31 181 001 
H260: ST31241 000 

5. Attach Tool (Height gauge) to gear carrier, and measure the 
clearance between the height gauge and the dummy shaft 
face. 

Tool number: 
H233B: ST31251 000 
H260: ST31 130000 

6. Substitute these values into the equation to calculate the 
thickness of the washer. 

If values signifying H, D1 and S are not given, regard them as 
zero and calculate. 

H233B: 
T (Thickness of washer) 
= N - [(H - D' - S) X 0.011 + 3.05 
H260 : 
T (Thickness of washer) 
= N - [(H - D' - S) X 0.011 + 2.55 



ADJUSTMENT 

Tooth Contact 
Gear tooth contact pattern check is necessary to verify correct 
relationship between ring gear and drive pinion. 
Hypoid gear sets which are not positioned properly may be 
noisy, or have short life, or both. Low noise and a long life can 
be assured with a pattern check. 

- 

SPDO05 

1. Thoroughly clean ring gear and drive pinion teeth. 
2. Sparingly apply a mixture of powdered ferric oxide and oil or 

equivalent to 3 or 4 teeth of ring gear drive side. 

3. Hold companion flange steady and turn the ring gear in both 
directions. 

i 

Usually the pattern will be correct if you have calculated the shims c o r r d y  and the backlash is correct. 
However, in rare caser you may have to use trialsnduror procaass until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how well a differential has been sat up. 

HWI contact Face contact 

To correct, increase thickness of pinion TO correct, reduce thickness of pinion 
height adjusting washer in order to bring height adjusting washer in order to make 
drive pinion close to ring gear. drive pinion go away from ring gear. 

SPDOO7 



ASSEMBLY 

Differential Case - 4-pinion type - 
1. Measure clearance between side gear thrust washer and 

differential case. 
Clearance between side gear thrust washer 
and differential case (A - B): 

0.15 - 0.20 mm (0.0059 - 0.0079 in) 
The clearance can be adjusted with side gear thrust washer. 
Refer to S.D.S. 

2. Apply oil to gear tooth surfaces and thrust surfaces and 
check that they turn properly. 

3. Install differential case L.H. and R.H. - 

4. Place differential case on ring gear. 
5. Apply locking sealer to ring gear bolts, and install them. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt 
head with a hammer. 

6. Press-fit side bearing inner races on differential case with 
Tool. 

Tool number: 
@ H2338: ST33190000 

H260: Drift 
@I H2338: ST02371000 

H260: Drift 



ASSEMBLY 

Differential Case - 2-pinion type - 
1. Install side gears, pinion mate gears, thrust washers and 

thrust block into differential case. 

2. Fit pinion mate shaft to differential case so that it meets 
lock pin holes. 

3. Adjust clearance between rear face of side gear and thrust 
washer by selecting side gear thrust washer. Refer to S.D.S. 

Clearance between side gear thrust washer and 
differential case: 

0.15 - 0.20 mm (0.0059 - 0.0079 in) 

4. Install pinion mate shaft lock pin with a punch. 
Make sure lock pin is flush with case. 

5. Apply oil to gear tooth surfaces and thrust surfaces and 
check that they turn properly. 



ASSEMBLY 

bearing outer raca 

Differential Case - 2-pinion type - (Cont'd) 
6. Apply locking sealer to contacting surfaces of ring gear and 

differential case, then place differential case on ring gear. 

Apply locking sealer to ring gear bolts. 
Install new lock straps and ring gear bolts. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt 
head with a hammer. 

m: 78 - 93 N-m 
(8.0 - 9.5 kg-m, 58 - 69 ft-lb) 

a Then bend up lock straps to lock the bolts in place. 

9. Press-fit side bearing inner races on differential case with 
Tool. 

Tool number: 
@ ST33190000 
@ ST02371000 

Differential Carrier 
1. Press-fit front and rear bearing outer races with Tools. 

Tool number: 
@ ST30611000 
@ ST30621000 (front differential) 

or suitable pipe 
@ ST30701 000 (H233B) 
For H260, use suitable pipe. 

CAUTION: 
Do not damage roller side face. 
2. Select pinion bearing adjusting washer and drive pinion 

bearing spacer, referring to Adjustment. 



ASSEMBLY 

Differential Carrier (Cont'd) 
3. Install drive pinion height adjusting washer in drive pinion, 

and press-fit pinion rear bearing inner race in it, using press 
and Tool. 

Tool number: ST3091 1000 

4. Place pinion front bearing inner race in final drive housing. 

5. Apply multi-purpose grease to cavity at sealing lips of oil 
seal. Install front oil seal. 

Tool number: 
@ ST30720000 
@ KV38102510 

6. Install drive pinion bearing spacer, pinion bearing adjusting 
shim and drive pinion in gear carrier. 

7. Insert companion flange into drive pinion by tapping the 
companion flange with a soft hammer. 



Differential Carrier (Cont'd) 
8. Tighten pinion nut to the specified torque. 
The threaded portion of drive pinion and pinion nut should be 
free from oil or grease. 

Tool number: KV38104700 

9. Turn drive pinion in both directions several times; and 
measure pinion bearing preload. 

Tool number: ST31 27S000 
Pinion bearing preload: 

H233B 
1.3 - 1.6 Nam 
(13 - 16 kg-cm, 11 - 14 in-lb) 

H260 
1.5 - 1.7 N-m 
(15 - 17 kg-cm, 13 - 15 in-lb) 

10. Install differential case assembly with side bearing outer 
races into gear carrier. 

1. Position side bearing adjusters on gear carrier with threads 
properly engaged; screw in adjusters lightly at this stage of 
assembly. 

Tool number: 
H233B : ST32580000 
H260: ST32530000 

12. Align mark on bearing cap with that on gear carrier and 
install bearing cap on gear carrier. 
Do not tighten at this point to allow further tightening of 
side bearing adjusters. 



ASSEMBLY 

Differential Carrier (Cont'd) 
13. Tighten both right and left side bearing adjusters alternately 

and measure ring gear backlash and total preload at the 
same time. Adjust right and left side bearing adjusters by 
tightening them alternately so that proper ring gear backlash 
and total preload can be obtained. 

Ring gear-to-drive pinion backlash: 
0.15 - 0.20 mm (0.0059 - 0.0079 in) 

When checking preload, turn drive pinion in both direc- 
tions several times to set bearing rollers. 

Tool number: ST3127SW0 
Total preload : 

H233B 
1.8 - 2 5  Nom 
(18 - 25 kg-cm, 16 - 22 in-lb) 

H260 
1.7 - 2.5 N-m 
(17 - 25 kg-cm, 15 - 22 in-lb) 

14. Tighten side bearing cap bolts. 
15. Install side lock finger in place to prevent rotation during 

operation. 

16. Check runout of ring gear with a dial indicator. 
Runout limit: 0.08 mm (0.0031 in) 

If backlash varies excessively in different places, foreign 
matter may be caught between the ring gear and the 
differential case. 
If the backlash varies greatly when the ring gear runout is 
within a specified range, replace the hypoid gear set or 
differential case. 

17. Check tooth contact. (Refer to Adjustment.) 



LIMITED SLIP DIFFERENTIAL (For H260) 

Pay careful attention to direction of parts and asembly procedure. Differential case couple screw 

Thrust h e r  

Pinion mata shaft 

Using special service tool, make sure limited 
slip differential torque is as follows: 
New parts: 

157-245 (16-25.116-181) 
Used parts: 

127 - 226 (13 - 23.94 - 166) 

Differential case A (4) : ~ . m  (kgm,ft-lb) 

SPDSOZ 

CAUTION: 
Do not run engine when one wheel (rear) is off the ground. 

Preparation for Disassembly 
CHECKING DIFFERENTIAL TORQUE 
Measure differential torque and ensure that it is in the specified 
range. 

Differential torque: 
New parts 

157 - 245 Nem (16 -25 kg-m, 116 - 181 ft-lb) 
Used parts 

127 - 226 N=m (13 - 23 kg-m, 94 - 166 ft-lb) 
Tool number: 

KV38106400 (Except for Middle East) 
KV38107100 (Middle East) 

Disassembly 
1. Remove side bearing inner race with Tool. 
2. Loosen ring gear bolts in a criss-cross fashion. 
3. Tap ring gear off gear case using a soft hammer. 
Tap evenly all around to keep ring gear from binding. 



LIMITED SLIP DIFFERENTIAL (For H260) 

Disassembly (Cont'd) 
4. Loosen screws on differential cases A and B using a press. 
5. Separate differential cases A and B. Draw out component 

parts (discs and plates, etc.). 
Put marks on gears, discs and plates so that they can be 
reinstalled in their original positions from which they were 
removed. 

Inspection 
CONTACT SURFACES 
1. Clean the disassembled parts in suitable solvent and blow 

dry with compressed air. 
2. If following surfaces are found with burrs or scratches, 

smooth with oil stone. 
@ Differential case A 
@ Differential case B 
@ Pressure ring 
@ Thrust washer 
@ Pinion mate shaft 
@ Thrust block 
@ Pinion mate gear 
@ Side gear 

SPD478 

DISC AND PLATE 
1. Clean the discs and plates in suitable solvent and blow dry 

with, compressed air. 
2. Inspect discs and plates for wear, nicks and burrs. 



LIMITED SLIP DIFFERENTIAL (For H260) 

: Measuring points 
A : Projected portion 
B : Frictional surface 

A - B =Wear limit mm (in) 

- - - - - - - - - 

Inspection (Cont'd) 
3. To test if friction disc or plate is not distorted, place it on 

a surface plate and rotate it by hand with indicating finger 
of dial gauge resting against disc or plate surface. 

Maximum allowable warpage: 
0.08 mm (0.0031 in) 

If it exceeds limits, replace with a new plate to eliminate 
possibility of clutch slippage or sticking. 

4. Measure frictional surfaces and projected portions of friction' 
disc, friction plate, spring plate, and determine each part's 
differences to see if the specified wear limit has been 
exceeded. If any part has worn beyond the wear limit, 
replace it with a new one that is the same thickness as the 
projected portion. 

Wear limit: 
0.1 mm (0.004 in) or less 

Assembly 
Assemble differential case in the reverse order of disassembly. 
observing the following. 
1. As an aid to installation, apply sufficient amounts of recom- 

mended limited slip differential gear oil (refer to MA section) 
to the faces of pressure rings, discs and plates to be 
assembled together. 

2. Place differential case B on a level surface, then install 
thrust washer. 



LIMITED SLIP DIFFERENTIAL (For H260) 

Assembly (Cont'd) 
3. Install spring plates, friction plates and friction discs. 
Pay particular attention to the direction of clutch plates and 
their assembly sequence. 

4. lnstall pressure ring. 

5. lnstall side gear by inserting projected portion of disc. 

6. lnstall pinion mate gears and shaft. 
Always attach pinion mate shaft to "V" groove in pressure 
ring with flat surfaces facing up and down. 

7. lnstall thrust block. 



LIMITED SLIP DIFFERENTIAL (For H260) 

Assembly (Cont'd) 
8. Install differential case A side components in the opposite 

way of differential case B components. 
9. Apply gear oil to differential case A, and attach thrust 

washer to it. 

10. Install differential case A on differential case B. Align the 
matching marks on the cases, then install screws while 
pushing differential case down using a press. 

Press force: 
7,846 N (800 kg, 1,764 Ib) 

11. After all parts have been assembled, check and adjust the 
following: 

Differential torque inspection: 
a. Place side gear in a vise with Tool into the gear splines. 
b. Turn side gear several times, then measure the differential 

torque after side gear begins to rotate in order to determine 
whether it is within the specified range. If it is not, adjust it 
by selecting a friction disc. (Refer to S.D.S. for adjustment 
parts.) 

Differential torque: 
New parts 

157 - 245 Nmm (16 - 25 kg-m, 116 - 181 ft-lb) 
Used parts 

127 - 226 N-m (13 - 23 kg-m, 94 - 166 ft-lb) 
Tool number: 

KV38106400 (Except for Middle East) 
KV38107100 (Middle East) 



LIMITED SLIP DIFFERENTIAL (For H260) 

Assembly (Cont'd) - . . .  
Side gear backlash inspection: 
Check backlash of side gear on both sides. Using a thickness 
gauge, measure clearance between side gear and thrust washer. 
If it is not within specifications, adjust it by selecting a thrust 
washer. (Refer to S.D.S.) 

Side gear backlash: 
Differential case A side 

0.05 - 0.20 mm (0.0020 - 0.0079 in) 
Differential case B side 

0.05 - 0.20 mm (0.0020 - 0.0079 in) - - 
12. After checking and adjusting, tighten ring gear bolts in a 

criss-cross fashion. 
13. Bend up lock straps to lock bolts in place. 
14. Install side bearing inner race with Tool. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Propeller Shaft 

GENERAL SPECIFICATIONS SERVICE DATA - ---- 

mm (In) a6 (0.0241 
rumut limit 

AVAl LABLE SNAP RINGS 
2F80B, 2F80B-D 

-- 

Plckup 

lr-80B-D 

wagon 

Pmpeller ltraft modd 
Fmm 2F80B 

Rear 

Number of join= 

T y p  of journal baarings 

Coupling typa with 
transinicllon 

Distance between yokes 
Front rnm (in) 

Rear mm (in) 

Shaft lengh 
(Spider-to-widerl 

Front mm (in) 

Rear mrn lin) 

Shaft outer diameter 
Front rnrn (in) 

Rear mm (in) 

Part number 

3964821 00 1 
39647-21001 
39648-21 00 1 
39649-21 001 
396462 1 002 
39647-21 002 
39648-21002 

Thickness rnm (in) 

1.49 (0.0587 
1.52 (0.0598) 
1.55 (0.0610) 
1.58 (0.0622) 
1.61 (0.0634) 
1.64 (0.0646) 
1.67 (0.0667) 

&lor 

White 
Yellow 

Red 
Green 
Blue 

Brown 
Black 

2F100H 

2 

Solid (Disassembly type) 

Flange 

95 (3.74) 

1 W.0 (4.25) 

Pan number 

3714661501 
371 47-61 501 
37148-61501 
371 4961501 
3715@61501 

Thickness mm (in) 

1.95 (0.0768) 
2.00 (0.0787) 
2.05 (0.0807) 
2.10 (0.0827) 
2.15 (0.0846) 

Color 

White 
Yellow 

Red 
Green 
Blue 

Biao 
(a831 

875.0 
(34.4) 

810.0 (31.89) 

50.8 (2.000) 

82.6 13.2521 

480.0 
(18.1 11 

1.025.0 
(46.361 



SERVlCE DATA AND SPECIFICATIONS (S.D.S.1 

GENERAL SPEC1 FlCATlONS 
Hardtop and Wagon 

Differential Carrier 

Pickup 

Excapt mod.b 
stad on Nht 

-1: Except for deluxe models with TD42 engine and MIT. 
and Hardtop models without rear seat 

% For Gulf standard A/T models 
9: For Australia Wagon models only 

1042 
0.tuxo m#l.h with 
T842efl#hand 
MIT, fm Auctrdb 

Differential Carrier - H233B 

T W 2  

SERVICE DATA 

Final drive model 
F m t  

R.cw 

N u m b  of pinions 
Front 

R e u  

Gem mio 

Numtm of tftrh 
Ring- 

D W  pinibn 

Oil ~i5cic i ty 
(Appro%.) 

F m t  
Q (Impqt) 

R6mr 
(Impqt) 

Final chi- 
Front 

k a T  

Number of pinionr 
Front 

Raar 

Gaar ratio 

Number of tmh 
Ring S= 

Drive pinion 

Oil capacity (Approx.) 
Front Q (Imp qt) 

Rear Q (Imp qt) 

H233B 

H233B 

2 

4 

Drhn pinion bslrty( adjusting 
mnhod 

Backlash of Pinion and ring gear 
mm (in) 

Drive pinion preload 
N.m (kgcm, in-lb) 

Without front oil seal 

With front oil -1 

Side bear.ing adjusting method 

Backlash of side gear and pinion 

9-r mm tin) 

Ring gear runout limit mm (in) 

Total preload 
N.m (kgcm, in-lb) 

H2338 

H280 

4 

4 

SMdd 

4.111 

37 

9 

Pinion b i n g  adjusting msMr 

0,1 - 0.20 (0.0059 - 0.0079, 

1.2 - 1.5 (12 -15, 10-131 

1.3-1.6(13-16, 11 -14) 

S*& sdiusw 

0.15 - 0.20 (0.0059 - 0.0079) 

0.08 (0.0031 ) 

1.8-2.5(18-25. 16-22) 

4.11 7 

37 

9 

4375 

35 

8 

6.4 (*I 

2.1 (1-718) 

3- 

38 

10 

4.3 (33141 

4.7 (4-1 18) 

Stm&wd 

3 m  

39 

10 

OpMn*3 

4.111 

37 

9 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Differential Carrier - H233B (Cont'd) 

AVAILABLE WASHERS 
Pinion height adjusting washer 

Thickness mm (in) 

2.58 (0.1016) 
2.61 (0.1028) 
2.64 (0.1039) 
2.67 (0.1051 
2.70 (0.1063) 
2.73 (0.1075) 
2.76 10.1087) 
2.79 (0.1098) 
2.82 (0.1 110) 
2.85 (0.1 122) 
2.88 (0.1 134) 
2.91 (0.1 146) 
2.94 (0.1 157) 
2.97 (0.1 169) 
3.00 (0.1 181) 
3.03 (0.1 193) 
3.06 (0.1 205) 
3.09 (0.1 21 7) 
3.12 (0.1228) 
3.15 (0.1240) 
3.18 (0.1 252) 
3.21 (0.1 264) 
3.24 (0.1 276) 
3.27 (0.1 287) 
3.30 (0.1299) 
3.33 (0.131 1) 
3.36 (0.1323) 
3.39 (0.1335) 
3.42 (0.1346) 
3.45 (0.1358) 
3.48 (0.1 370) 
3.51 (0.1382) 
3.54 (0.1394) 
3.57 (0.1406) 
3.60 (0.1417) 
3.63 (0.1429) 
3.66 (0.1441 

Side gear thrust washer 

Pinion bearing adjusting washer 

Part number 

38151-01JOO 
38151-01J01 
38151-01J02 
38151-01J03 
38151-01J04 
38151-OlJ05 
38151-01506 
38151-01507 
38151-01J08 
381 51-01 J09 
3815143lJlO 
381 51-01 J11 
38151-01J12 
381 51-01 513 
38151-01 J14 
38151-01J15 
38151-01J16 
38151-01J17 
381 51-01 J18 
38151-01 519 
38151-01J60 
38151-01J61 
381 51-01 J62 
381 51-01 563 
38151-01J64 
38151-OlJ65 
38151-01J66 
38151-01 567 
38151-01 568 
38151-01 569 
381 51-01J70 
381 51-01J71 
381 51-01J72 
38151-01573 
38151-01J74 
381 51-01 575 
3815141J76 

TIGHTENING TORQUE 

Thickness mm (in) 

0.40 (0.0157) 
0.45 (0.0177) 
0.50 (0.0197) 
0.55 (0.0217) 
0.60 (0.0236) 
0.65 (0.0256) 
0.70 (0.0276) 
0.75 (0.0295) 

Unit N.rn kg-m h-lb 

Part number 

241 274301 P 
241 274302P 
241 274303P 
241274304P 
241 274305P 
241 274306P 
241 274307P 
241 274308P 

Rear differential carrier 
to axle case 

Wagon and Hardtop 54 - 64 5.5 - 6.5 40 - 47 

Pickup 

Front differential carrier 54 - 64 5.5 - 6.5 40 - 47 
to axle case 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Differential Carrier - H260 
SERVICE DATA 

For limited slip differential model 
The differences between limited slip differential 
model and conventional model are shown below. 

Drtw pinion bearim adjusting 
method 

Bsck'* Of and gear 
mm Iinl 

Drive pinion preload 
N.m (kg-cm, in-lb) 

Without front oil seal 

With front oil seal 

Side bearing adjusting method 

Backlash of side gear and 
pinion mate gear mm (in) 

Ring gear runout limit mm (in) 

faal preload 
Nm (kgcm, in-lb) 

PKon b r i ~  a iming wahar 

0.1 5 - 0.20 (0.0059 - 0.0079) 

1.2- 1.5 (12-15, 10- 13) 

1.5-1.7 (15-17, 13- 15) 

Sick adjuster 

0.15 - 0.20 (0.0059 - 0.0079) 

0.08 (0.0031 ) 

1.7 - 2.5 (17 - 25, 15 - 221 

AVAILABLE WASHERS 
Pinion height adjusting washer 

Side gear backlash 
(Clearance between side 
gear and thrust washer) 

mm (in) 

D~iferent~al torque 
N.m lkgm, ft-lbl 

New parts 

Used parts 

Allowable warpage for fr~ct~on 
discs and plates mm ( ~ n l  

Wear limit for discs and plates 
mm (in) 

Wear l ~ r n ~ t  for thrust washer 
mm (in) 

0.05 - 0.30 (0.0020 - 0.01 18) 

157-245 (16-25.116-181) 

127-226 (13-23.94 - 166) 

0.08 10.0031) 

0.1 (0.004) 

0.1 10.004) 

Pinion bearing adjusting washer 

Thickness mm (in) 

2.60 (0.1024) 
2.63 (0.1035) 
2.66 (0.1047) 
2.69 (0.1059) 
2.72 (0.1071) 
2.75 (0.1083) 
2.78 (0.1094) 
2.81 (0.1106) 
2.84 (0.1 118) 
2.87 (0.1 130) 
2.90 (0.1 142) 
2.93 (0.1 154) 
2.96 (0.1 165) 
2.99 (0.1177) 
3.02 (0.1 189) 
3.05 (0.1201 1 
3.08 (0.1213) 
3.1 1 (0.1 224) 
3.14 (0.1236) 
3.17 (0.1248) 

Part number 

381 53821 01 
381 53821 02 
381 5382103 
38153-82104 
381 53-821 05 
381 53-821 06 
381 53-821 07 
381 53-821 08 
381 53-821 09 
381 53-821 10 
381 53821 1 1 
381 53821 12 
381 53-821 13 
381 53821 14 
38153821 15 
381 53-821 16 
38153-82117 ' 

38153-821 18 
381 53821 19 
381 53-821 20 

Pinion bearing adjusting spacer 

Thickness mm (in) 

2.31 (0.0909) 
2.33 (0.0917) 
2.35 (0.0925) 
2.37 (0.0933) 
2.39 (0.0941 ) 
2.41 (0.0949) 
2.43 (0.0957) 
2.45 (0.0965) 
2.47 (0.0972) 
2.49 (0.0980) 
2.51 (0.0988) 
2.53 (0.0996) 
2.55 (0.1004) 
2.57 (0.1012) 
2.59 (0.1020) 

Part number 

381 2582100 
381 26-821 00 
3812782100 
3812882100 
381 29821 00 
38130-821 00 
3813182100 
3813282100 
38133-82100 
98134-82100 
3813582100 
381 36821 00 
3813782100 
381 38821 00 
381 3982100 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Side gear thrust washer 
Conventional model 

Differential Carrier - H260 (Cont'd) 

Limited slip differential model 

AVAILABLE DISCS AND PLATES FOR 
LIMITED SLIP Dl FFERENTIAL 

Pan number 

384243501 0 

=24-C87M 

38424C8701 

Thickness mm tin) 

1.58-1.62 
(0.0622 - 0.0638) 

1.43 - 1.47 
(0.0563 - 0.0579) 

1.73 - 1.77 
(0.0681 - 0.0697) 

Friction plate 

Cdor 

White 

Yallow 

TIGHTENING TORQUE 

Part number 

38433-a700 

38432-a700 

38432-a701 

38435-7601 0 

Part name 

Friction disc 

Spring plate 

Unit N-m k W  ft4b 

Differential carrier to 27-  36 2.8 -3.7 20-27 
axle case 

Thickness mm (in) 

2.38 - 2.42 
(0.0937 - 0.0953) 

2.38 - 2.42 
(0.0937 - 0.0953) 

2.48 - 2.52 
10.0976 - 0.0992) 

2.38 - 2.42 
(0.0937 - 0.0953) 
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PRECAUTION 

a When installing each rubber part, final tightening must be 
carried out under unladen condition' with tires on ground. 

Fuel, radiator coolant and engine oil full. Spare tire, jack, 
hand tools and mats in designated positions. 

When removing each suspension part, check wheel align- 
ment and adjust if necessary. 
Use Tool when removing or installing brake tubes. 



PREPARATION 

SPECIAL SERVICE TOOLS 

': Special tool or commercial equivalent 

I 
Tool number 
Tool name 

Description 

KV401021SO" 
Bearing outer race drift 

@ ST35325000' 
Drift bar 

@ KV40102110' 
Drift (A) 

@ KV40102120' 
Drift (B) 

@ KV40102130' 
Screw (A) 

@ KV40102140' 
Screw (B) 

@ KV40102150' 
Screw ( C )  

KV40105400 
Wheel bearing 
lock nut wrench 

Installing wheel bearing outer 
race 

Removing or installing wheel 
bearing lock nut 

GG94310000' 
Flare nut torque 
wrench 

- - 

Removing and installing brake 
piping 



FRONT AXLE AND FRONT SUSPENSION 

LEAF SPRING TYPE 

When innalling each rubber pan, final tightening 
mun be carried out under unladen condition* 
with tires on ground. 

Fuel, radiator coolant and engine oil full. 
Spare tire, jack, hand tools and mats in 
designated positions. 

r Stabilizer 

. -  ,-- --, 
Shock absorber 

20 - 23 
(2.0 - 2.3. 14 

Wheel bearing 
Axial end pby : 
0 - 0.08 mm (0 - 0.0031 in) 
Tightening torque: 
Refer to FA-7 a d  8. 
Wheel bearirg preload 
(As mcrarured ar wheel hub bolt): 
0 - 18.6 N (0 - 1.9 kg, 0 -  4.2 Ib) 
When measuring preload, do not include 
"dragging" resistance with brake pads. 
Wheel alignment: 
Refer to 8D.S. 

- 17) 

flange 



FRONT AXLE AND FRONT SUSPENSION 

COIL SPRING TYPE 

When installing each rubber part, final 
tightening must be carried out under unladen 
condition* with tires on ground. 

Fuel, radiator coolant and engine oil full. 
Spare tire, jack, hand tools and mats in 
designated positions. 

45 - 52 (4.6 - 5.3.33 - 38) 

Shock absorber 

W h d  b r i n g  
Axi.1 .nd ply:  
0 - 0.08 mm (0 - 0.0031 in) 

Tightening torqua: 
Rder to FA-7 and 8. 
Wheel bearing preload 
(As m a s u r d  at wheel hub bolt): 
0 - 18.6 N (0 - 1.9 kg, 0 - 4.2 Ib) 
When -=ring p W ,  do not indude 
" d w i n f  resistance with brake pads. 
Wheel alignment: 

R d r  to ID.& 



CHECK AND ADJUSTMENT - On-vehicle 

Front Axle and Front Suspension Parts 
Check front axle and front suspension parts for looseness, 
cracks, wear or other damage. 

(1) Shake each front wheel. 
(2) Make sure that cotter pin is inserted. 
(3) Retighten all nuts and bolts to the specified torque. 

Tightening torque: Refer to FA-28 and FA-29. 
(4) Check front axle and front suspension parts for wear, cracks 

or other damage. 

Check shock absorber for oil leakage or other damage. 

Front Wheel Bearing 
Check that wheel bearings operate smoothly. 
Check axial end play. 

Axial end play: 
0 - 0.08 rnrn (0 - 0.0031 in) 

Adjust wheel bearing preload if there is any axial end play or 
wheel bearing does not turn smoothly. 

PRELOAD ADJUSTMENT 
Adjust wheel bearing preload after wheel bearing has been 
replaced or front axle has been reassembled. 
Adjust wheel bearing preload as follows: . 

1. Before adjustment, thoroughly clean all parts to prevent dirt 
entry. 



CHECK AND ADJUSTMENT - On-vehicle 

Front Wheel Bearing (Cont'd) 
2. Apply multi-purpose grease sparingly to the following parts. 

Wheel hub 

Wheel bearing 

Grease seal lip 
Contact surface of adjusting nut 

3. Tighten wheel bearing adjusting nut with tool. 
m: 167 - 196 N-m 

(17 - 20 kg-m, 123 - 145 ft-lb) 
4. Turn wheel hub several times in both directions. 
5. Loosen wheel bearing adjusting nut so that torque becomes 

0 Nom (0 kg-m, 0 ft-lb). 
6. Retighten wheel bearing adjusting nut with tool. 

m : 3  - 5 Nem 
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 

7. Turn wheel hub several times in both directions. 
8. Retighten wheel bearing adjusting nut with tool. 

m : 3  - 5 N=m 
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 

9. Again turn wheel hub several times in both directions. 

FA- 7 



CHECK AND ADJUSTMENT - On-vehicle 
- - . - . . . - 

Front Wheel Bearing (Cont'd) 
10. Measure starting force "A" at wheel hub bolt. 

11. Turn adjusting nut in tightening direction and measure 
starting force "B". 

12. Wheel bearing preload "C" can be calculated as shown 
below. 

[ C  = B - A ]  
Wheel bearing preload "C": 

0 - 18.6 N 
(0 - 1.9 kg, 0 - 4.2 Ib) 

13. If B - A exceeds 18.6 N (1.9 kg, 4.2 Ib), loosen adjusting nut 
and adjust wheel bearing preload "C" to 0 to 18.6 N (0 to 
1.9 kg, 0 to 4.2 Ib) range. 

14. Measure wheel bearing axial end play. 
Axial end play: 

0 - 0.08 mm (0 - 0.0031 in) 

Except auto-lock free-running hub type 
15. Install lock washer and lock nut. 

fJ): 167 - 196 Nom (17 - 20 kg-m, 123 - 145 ft-lb) 

Auto-lock free-running hub 
a Tighten screw. 

fJ): 1.2 - 1.6 N=m (0.12 - 0.16 kg-m, 0.9 - 1.2 ft-lb) 



CHECK AND ADJUSTMENT - On-vehicle 

Front Wheel Bearing (Cont'd) 
Except auto-lock free-running hub type 
16. After ensuring that wheel bearing preload and axial end play 

are within specified ranges (see steps 12 through 14 above), 
firmly bend lock washers at two places (approx. 180° apart). 

17. Recheck to ensure that wheel bearing preload and axial end 
play are within specified ranges. 

18. Pack drive flange groove with grease, apply grease to O-ring 
and mating surface of drive flange, and install flange. 

19. Place snap ring in axle shaft groove. Choose snap ring so 
that the gap between groove and snap ring is 0 to 0.2 mm 
(0 to 0.008 in). 

Refer to S.D.S. for selection of snap ring. 

Front Wheel Alignment 
Before checking front wheel alignment, be sure to make a 
preliminary inspection. 
PRELIMINARY INSPECTION 
1. Check the tires for wear and proper inflation. 



CHECK AND ADJUSTMENT - On-vehicle 

Front Wheel Alignment (Cont'd) 
2. Check the wheel runout. 

Radial and lateral runout: 
Refer to S.D.S. 

3. Check the front wheel bearings for looseness. 
4. Check the front suspension for looseness. 
5. Check the steering linkage for looseness. 
6. Check that the front shock absorbers work properly by 

using the standard bounce test. 

CAMBER, CASTER AND KINGPIN INCLINATION 
Before checking camber, caster or kingpin inclination, move 
vehicle up and down on turning radius gauge to minimize 
friction. Ensure that vehicle is in correct posture. 

Measure camber, caster and kingpin inclination of both 
right and left wheels with a suitable alignment gauge and 
adjust in accordance with the following procedures. 

Camber, caster and kingpin inclination cannot be adjusted. 

Camber (Unladen) 
o0 - 10 

If measured value is not within above range, replace front 
axle case. 

Kingpin inclination (Unladen) 
7' - 8' 

If measured value is not within above range, replace front 
case, and upper and lower knuckle flange inner bearings. 

Caster (Unladen) 

Pickup 

Hardtop 

2'05' - 3O05' 

If measured values are not within specified ranges indicated 
above, replace parts listed in table as follows. 



- CHECK AND ADJUSTMENT - On-vehicle 
Front Wheel Alignment (Cont'd) 

I I flange inner bearings I Leading arm and upper and lower knuckle 
Coil spring 

Suspension type 

Leaf spring 

TOE-IN 
1. Mark a base line across the tread. 

Parts to be replaced 

Leaf spring and upper and lower knuckle 
flange inner bearings 

After lowering front of vehicle, move it up and down to 
eliminate friction, and set steering wheel in straight ahead 
position. 
2. Measure toe-in. 
Measure distance "A" and "B" at the same height as hub 
center. 
Toe-in (Unladen): 

Toe-in is determined as shown below. 
A-B mm (in)/28 degree 

3. Adjust toe-in by varying the length of steering tie-rod. 
4. Loosen clamp bolts. 
5. Adjust toe-in by turning tie-rod back and forth. 
6. Tighten clamp bolts and torque them. 

Hardtop & 
Station Wagon 

-2 to 0 
(-0.08 to 011 

-9' to 0' 

Pickup 

- 

Tire type 

Radial 

Tire size 

10R15 - 6PRLT 

0 - 2 (0 - 0.08)/01 - 0' 

1 - 3 (0.04 - 0.1 2119' - 18' Bias 

215/80R'6 '07Q 
7.50R16 

- 



CHECK AND ADJUSTMENT - On-vehicle 

Front Wheel Alignment (Cont'd) 
WHEEL TURNING ANGLE 
1. Set wheels in straight ahead position and then move vehicle 

forward until front wheels rest on turning radius gauge 
properly. 

2. Rotate steering wheel all the way right and left; measure 
turning angle. 

3. Adjust by stopper bolt if necessary. m: 23 - 26 N=m 
(2.3 - 2.7 kg-m, 17 - 20 ft-lb) 



FRONT AXLE - Drive-flange and Free-running Hub 

Knuckle flange 

r o i l  seal 5 

Birfield joint 

Knuckle spindle 

Inner wheel bearing 

(0.12 - 0.16.0.9 - 1.2) 
al-lock free-running 

(0.3 - 0.5.2.2 - 3.6) 

(5.5 - 6.0,40 - 43) Thrust washer 

(5.5 - 6.5, 40 - 47) 

FA- 1 3 



FRONT AXLE - Manual-lock Free-runnina Hub 

t 
: Lubricating parts 

When installim manual4ock freerunning hub, 
use muki-purpore grease. 

SFA427A 

Removal and Installation 
1. Set knob of manual-lock free-running hub to the "FREE" 

position. 

2. Loose bolts and remove free-running hub assembly. 

3. Remove snap ring and take off drive clutch. 

4. Take out bushing and spacer from wheel hub. 



FRONT AXLE - Manual-lock Free-running Hub 
- - - - - - - , - -- .. - - 

Installation 
Install free-running hub in the reverse order of removal. 
Apply multi-purpose grease to .bushing and drive clutch 
before installing on wheel hub and axle shaft, respectively. 

Install drive clutch. 
Place snap ring in axle shaft groove. 

Axial end play: 
0 - 0.2 mm (0 - 0.008 in) 

Snap ring size: 
Refer to S.D.S. 

When installing manual-lock free-running hub, make sure the 
position "FREE". 

Apply multi-purpose grease to drive shaft end. 
Check operation of manual-lock free-running hub after install 
it. 

Inspection 
Check that hub moves smoothly and freely. 
Check that clutch moves smoothly in the body. 



FRONT AXLE - Auto-lock Free-running Hub 

' : Lubricating parts 
When installing auto-lodc fr-running hub, use NISSAN 
GENUINE GREASE (KRC19-00025) or equivalent 
g-. 

Auto-lock free-running hu 
assembly 

(5.5 - 65 .40  - 47) : N.m (kg-m, ft-lb) 
Housing* (With sub-assembly) 

SFA-A . 

1 

1 1 7 5  mm (0.689 in) Brake B 

Wear limit L: 
SF A548 

Removal and Installation 
Set the auto-lock free-running hub at the condition "FREE". 

Remove snap ring. 
Remove washer B, washer A and brake B. 
After installing auto-lock free-running hub, check operation it. 

When installing it, apply recommended grease to drive shaft 
end. 

Inspection 
Thoroughly clean parts and dry with compressed air. 

Brake "A" and "B" 
Measure the thickness "L" of brake "A" and "B". 
If thickness is less than the specified limit, replace brake "A" 
and "B" as a set. 



FRONT AXLE - Auto-lock Free-runnina Hub 

Installation 
Install free-running hub in the reverse order of removal. 
Pack shaded areas (shown in figure at left) with Nissan Genuine 
Grease or equivalent. 

a Apply a coat of Nissan Genuine Grease or equivalent to 
inner wall and end face of housing. 

a When installing hub's mating parts (such as brake "B" and 
washers "A" and "6") on axle shaft, select suitable snap 
ring so that end play between axle shaft and its mating parts 
is within specifications. 

Axial end play: 
0 - 0.2 mm (0 - 0.008 in) 

Snap ring size: Refer to S.D.S. 

Install auto-lock free-running hub to wheel hub. 



FRONT AXLE - Wheel Hub and Rotor Disc 

Removal and Installation 
Remove free-running hub assembly. 
Refer to FRONT AXLE Auto-lock or Manual-lock Free- 
running Hub. 
Remove brake caliper assembly. 

Brake hose does not need to be disconnected from brake 
caliper. 
Be careful not to depress brake pedal, or piston will pop out. 
Make sure brake hose is not twisted. 

Remove lock washer. 

Remove wheel bearing lock nut with Tool. 

Remove wheel hub and wheel bearing. 
Be careful not to drop outer bearing. 

After installing wheel hub and wheel bearing, adjust wheel 
bearing preload. 
Refer to Preload Adjustment of Wheel Bearing for CHECK 
AND ADJUSTMENT - On-vehicle. 

Separate brake disc to hub. 

FA- 1 8 



FRONT AXLE - Wheel Hub and Rotor Disc 

Inspection 
Thoroughly clean wheel bearings and wheel hub. 
WHEEL BEARING 

Make sure wheel bearing rolls freely and is free from noise, 
crack, pitting or wear. 

WHEEL HUB 
Check wheel hub for crack by using a magnetic exploration 
or dyeing test. 

Assembly 
Install bearing outer race with Tool until it seats in hub. 

Pack multi-purpose grease to hub and hub cap. 

Apply multi-purpose grease to each bearing cone. 

Pack grease seal lip with multi-purpose grease, then install it 
into wheel hub with suitable drift. 



FRONT AXLE - Wheel Hub and Rotor Disc 

Assembly (Cont'd) 
a Install hub to brake rotor. 

PJ1: 50 - 68 N-m 
(5.1 - 6.9 kg-m, 37 - 50 ft-lb) 



FRONT AXLE - Knuckle Flange 
- - - -  - 

Knuckle fm stopper lock nut 
p~a-a(2.a-z7. tt-20) 

(ql : N.m (kgm, ft-lb) 

Removal 
Drain differential oil completely prior to removal. 
1. Remove baffle plate. 

2. Draw out axle shaft. 



FRONT AXLE. - Knuckle Flange 

*,f y. 
Removal (Cont'd) 
3. Disconnect tie-rod ends. 
Refer to section ST. 

4. Remove upper and-lower bearing caps with inner bearing 
and O-ring. 

5. Remove seal guard fixing bolts. 

6. Separate seal guard, scraper, grease seal and supporting 
ring from knuckle flange. 

7. Remove knuckle flange, seal guard, scraper, grease seal and 
supporting ring from axle case. 



FRONT AXLE - Knuckle Flange 

Removal (Cont'd) 
8. Remove bearing outer race and kingpin plug. 

9. Remove oil seal from axle shaft. 

Inspection 
KNUCKLE FLANGE BEARING CAP 
Replace knuckle flange bearing if it is worn, pitted or corroded. 

KNUCKLE FLANGE 
Replace knuckle flange if it is cracked. 

Installation 
1. Check kingpin plug for damage before installing. If damaged, 

use a new one. 



FRONT AXLE - Knuckle Flange 

Installation (Cont'd) 
2. Using Tool, place bearing outer race in trunnion socket. 

3. Install oil seal with tool. 

4. Place grease seal guard, scraper and grease seal in axle 
case. Grease lip and circumference seals in axle case. 

5. Apply recommended grease around trunnion socket spheri- 
cal area, then place knuckle flange in trunnion socket. 

6. Adjust rotating force of knuckle flange (at hinge pin) to 5.88 
to 17.16 N (0.6 to 1.75 kg, 1.32 to 3.86 Ib) range by adding 
or removing upper and lower shims of same thickness. This 
adjustment must be made without installing oil seal and 
birfield joint. 

Shim thicknesses: Refer to S.D.S. 



FRONT AXLE - Knuckle Flange 

Installation (Cont'd) 
7. Install bearing cap with inner bearing and adjusting shim. 

Before installing seal guard, scraper, grease seal and sup- 
porting ring (as a unit), apply approx. 50 g (1.76 oz) of wheel 
bearing grease to perimeters shown in figure at left. 

Slits located in scraper and supporting ring should point 
straight downward when installed. 

Supporting ring 
SFA446A 

Install knuckle flange stopper bolt and nut on stopper side of 
axle case. 
After installing tie rod, adjust it to specified steering angle 
using turning radius gauge, then tighten with lock nut. 

Knuckle Flange Grease Seal 
To replace only knuckle flange grease seal, proceed as follows. 

REMOVAL 
1. Turn steering wheel to both the.extreme right and left, and 

remove grease seal guard from knuckle flange. 
2. Extract grease seal and remove it by cutting it from axle 

case. 

INSTALLATION 
1. Cut off a part of new grease seal and fill lip portion with 

grease. Then insert grease seal into axle case. 
Cut grease seal so that cut surface is straight. 



FRONT AXLE - Knuckle Flange 

Knuckle Flange Grease Seal (Cont'd) 
2. Apply adhesive to cut surface of grease seal. 

Install grease seal so that its cut surface is above knuckle 
flange. 

Be sure not to allow adhesive to p r o t ~ d e  beyond cut surface 
of grease seal. 

3. Install scraper and grease seal guard on knuckle flange. 
After replacing grease seal, adjust steering wheel to specified 
turning angle with a turning radius gauge. Then tighten lock 
nut. 



FRONT AXLE - Axle Shaft 

SFA447A 

Joint portion 

SFAMSA 

Inspection 
Check wheel shaft for signs of binding when turned in a twisting 
motion. Also check for cracks or damage. 

Installation 
Before positioning axle shaft in axle case, pack shaft joint with 
recommended grease*. 

* Molybdenum disulphide lithium soap base, NLGl No. 2. 
Refer to page MA-8. 



FRONT SUSPENSION - Leaf Spring Type 
- 

Spring clip (U-bolt) 

(41 25 - 32 (26  - 3.3.19 - 

From 

CAUTION: Always tighten bolts and nuts u h r  no-load condition. 



FRONT SUSPENSION - Coil S~r ina Type 

ISS 9 2 6 ,  w -90) 

(16 - 22.116 - 159) 

20 - 23 ( 20  - 2.3.14 - 17) 

(4.6 - 5.3.33 - 38) 

Shock absorber 

From I 
CAUTION: Always tighton bolts and nuts under no-load condition. I C*/-/ [0) : N-m (kgm, ft-lb) 



FRONT SUSPENSION - Leaf S~rina T v ~ e  

Shock Absorber 
REMOVAL AND INSTALLATION 
1. Disconnect both upper and lower sides fixing nuts. 

2. Install shock absorber. 
Do not allow oil or grease to come into contact with rubber 
parts. 

INSPECTION 
Check for oil leakage and cracks. Replace if necessary. 
Check piston rod for smooth operation. Replace if neces- 
sary. 
Check all rubber parts for wear, cracks, damage or defor- 
mation: Replace if necessary. 

Leaf Spring 
INSPECTION 
Clean all rust and dirt from spring leaves, using a wire brush if 
necessary. 
1. Examine spring leaves for fractures or cracks. 
2. Check rear bracket and pin, shackle, U-bolts and spring 

seat for wear, cracks, straightness or damaged threads. If 
faulty parts are found, replace with new ones. 

3. Inspect all rubber parts for wear, damage, separation or 
deformation. Replace if necessary. 



FRONT SUSPENSION - Leaf Spring Type 

Stabilizer Bar 

INSPECTION 
1. Check stabilizer for twist and deformation. 

Replace if necessary. 
2. Check each rubber bushing for cracks, wear, and deterio- 

ration. Replace if necessary. 

I 

1 

. r' 

ca 
e 
0 fJ1 20-23 

(2.0 - 2.3.14 - 17) 

(2A-3.3. t9 -24) 

+ 

: N.rn (kg-rn, ft-lb) i 
SFA454A 



FRONT SUSPENSION - Coil S~rincr T v ~ e  

Coil Spring 
INSPECTION 
Visually check for cracks or damage. If faulty, replace. 
Ensure that springs are installed correctly. Incorrect installa- 
tion will cause vehicle not set in horizontal posture. 

Leading Arm 
INSPECTION 
Check for cracks, bends or damage. Also check bushing. 

If bushing is faulty, replace it using suitable tool. 

Panhard Rod 
INSPECTION 

Check for cracks or other damage. Replace if necessary. 

Panhard rod bushing 
Removal 

Using a press and suitable tool as shown in figure at left, 
remove bushing from vehicle side. 
Using a flat-bladed screwdriver, pry bushing out of axle case. 



FRONT SUSPENSION - Coil Spring Type 

Panhard Rod (Cont'd) 
Installation 

Using suitable tool shown in figure at left, gradually press 
bushing into place. 

Always install new bushing. Do not tap end face of bushing 
directly with a hammer. Apply soap water to outer wall of 
bushing before installation. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

COlL SPRING AND STABILIZER BAR (Hardtop and Station Wagon, R.H.D.) 

Applied model 

Free length 

Engine 

Wire diameter mm (in) 
R.H. 

L.H. 

Coil diameter mm (in) 
R.H. 

L.H. 

Hardtop 

Spring constant 
Nlmm (kglmm, Iblin) 

I 1 1 

mm (in1 
R.H. 

L.H. 

Hardtop 
with winch 

All 

L.H. I White, Purple 1 Purple, Orange 1 Purple, Pink I Yellow, Pink 

401.0 (15.79) 

400.0 (15.75) 

I I I 

Stabilizer bar diameter 
(Option) mm (in) I 

Station Wagon 

TB42 

Identification color R.H. White, Yellow Purple, Pink I Yellow, Pink 

COlL SPRING AND STABILIZER BAR (Hardtop and Station Wagon, L.H.D.) 

Station Wagon with winch 

391.5 (15.411 

388.0 (15.28) 

Yellow, Blue 

15.7 (0.618) 

15.3 (0.602) 

141.7 (5.58) 

141.3 (5.56) 

TD42 

14.6 (0.575) 

14.3 (0.563) 

140.6 (5.54) 

140.3 (5.52) 

TB42 

15.3 (0.602) 

15.0 (0.591) 

141.3 (5.56) 

141 .O (5.55) 

391.0 (15.39) 

391.5 (15.41) 

Applied model 

Engine 

Wire diameter mm (in) 

Coil diameter mm (in) 

Free length mm (in) 

Spring constant 
Nlmm (kglmm, Iblin) 

Identification color 

Stabilizer bar diameter 
(Option) mm (in) 

392.5 (15.45) 

391.0 (15.39) 

Hardtop 
Hardtop with 
winch and 

Station Wagon 
Hardtop 

TB42 

15 (0.59) 

14.3 (0.563) 

140.3 (5.52) 

400.0 (15.75) 

27.0 
(2.75, 154.0) 

White, Purple 

All 

15.7 (0.6181 

141.7 (5.58) 

391.0 (15.39) 

36.3 
(3.70,207.2) 

Yellow, Pink 

Hardtop with 
winch and 

Station Wagon 

15.0 (0.591 

141.0 (5.55) 

388.0 (15.28) 

32.4 
(3.30, 184.8) 

Purple, Orange 

TD42 

Station Wagon 
with winch 

14.6 (0.575) 

140.6 (5.54) 

401.0 (15.79) 

28.9 
(2.95, 165.2) 

White, Yellow 

15.3 (0.602) 

141.3 (5.56) 

391.5 (15.41) 

33.8 
(3.45, 193.2) 

Purple, Pink 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications (Cont'd) 

LEAF SPRING 

. - 

SHOCK ABSORBER 

Apptld mo61 

S u v i a n  typr 

Spring d b m d m  mm (in) 
~gthxwidmxdlicknrrr  
- number of I.mras 

bin 

w r  

F m  ambw "F' mm {id 
R.HD. 

L.HD. 

*ring eonnrm 
N h m  kglnwn, tbnnl 

Subil hr bar dlaeter 
nun fin) 

Pklaip 

&miaHlptic leaf spring 

1 , 1 0 0 ~ 7 0 ~ 6 - 5  
(43.31 x 2.76 x 0.24 - 5) 

4 5 0 x 7 0 ~ 1 4 - 1  
(17.72 x 2.76 X 0.55 - 1) 

144 I6.67) 

144 (5671 

57.9 - 87.3 
(5.9 - 8.9, 330 - 498) 

24 094) 

Applied model 

Shock absorber type 

Piston rod diameter mm (in) 

Stroke mm (in) 

Maximum length "L" mm (in) 

Damping force N(kg, lb) 
[at 0.3 m (1.0 ft)lsec.l 

Expansion 

Compression 

H d t W  mbn m n  vickvp I 
Double acting hydraulic 

12.5'(0.4921 

SFA231 

193 (7.60) 

495 ( 19.49) 

1,500 - 1,991 
(1 53 - 203,337 -448) 

834 - 1,206 
(85 - 123,187 - 271) 

- -  - 

L -  

SRA'I12 

lw(7.w 
- .  - 

*80 (18.901 

2.1 58 - 2,844 
(220 - 290,485 - 639) 

1,069 - 1,520 
(109 - 155,240 - 342) 

1,844 - 2,432 
(1 88 - 248,415 - 547) 

853 - 1,226 
(87 - 125,192 - 276) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.1 

Inspection and Adjustment 

WHEEL ALIGNMENT (Unladen*l) 

*1: Tankful of fuel, radiator coolant and engine oil full. 
Spare tire, jack, hand tools and mats in designated positions. 

Applied model 

Cmnber - 
Cnster degree 

K ins in  inclination degree 

Toeinltotal toe-in (angle) mm (inlldegree 
Radial tire 

10R15LT 

21 5180R16 7.50R16 

Bias tire 

WHEEL 'RUNOUT (Radial and lateral) 

Turning angle dsgm 
Full turn 

Insideloutside 30'-32"JZT -299 280 - 30°/280 - 30" 

MdtOP I station Wloon I Pickup 

0" - 1" 

2"ZW - 392W 

Wheel runout mm (in) 

Road wheel 
Size 

Offset mm (in) 

Tire size 

Z%X'-f06' I 2050' - 3050' 

70 -80 

2.0 (0.079) 

-2 t o  0 (-0.- to 0) 1-9' to  0' 

5.50F-16SDC 

30 (1.18) 

6.5S16-6PRLT 
7.00-16-6PRLT (Front) 
7.00-16-10PRLT (Rear) 
7.W16-6PRLT 
7.W16-8PRLT 
7BOR16-6PRLT 
7.50R16-8PRLT 

1.5 (0.059) 

- 

5.50F-15SDC 

-5 (4.20) - 

9.00-156PR 

WJ-16 

30 (1.18) 

215180R16 1070 

0-2(0-0.08)IO'-9' 

1 - 3  (0.04-0.12)19'- 18' 

7JJ-15 

5 (0.20) 

1 OR 1 5-6PR LT 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 
- - - - - 

Inspection and Adjustment (Cont'd) 

WHEEL BEARING 

KNUCKLE FLANGE BEARING 

mwl k r i a  -1 and pw 
m (in) 

Wheel bearing lock nuts 
Tightening torque 

N-m (kg-m, ft-lb) 

Retightening toque after 
untightened 

N.m (kg-m, h-lb) 

Measured starting force 
At wheel hub bolt 

N (kg, Ib) 

Turning adjusting nut in tight- 
ening direction and measuring 
;aring force 

At wheel hub bolt 
N (kg, Ib) 

Calculated wheel bearing 
preload; B - A 

At wheel hub bolt 
N (kg, Ib) 

0 - 0.08 (0 - 0.0031 ) 

167- 196 (17 - 20.123 - 145) 

3 - 5 (0.3 - 0.5.2.2 - 3.6) 

A 

8 

- - - 

0 - 18.6 (0 - 1.9.0 - 4.2) 

- . 

DRIVE SHAFT 

Flange turning torque 
(Without trunnion seal and 
drive shaft) 

N-m (kg-m, ft-lb) 

At LluckIe arm "F*' 
N lkg, Ib) 

Adjusting shims mm (in) 

Birfield joint axial end play 
mm (in) 

Grease 
Type 

-w g (02) 

Drive shah axial end play 
mm (in) 

Adjusting snap rings 
mm (in) 

- - 

1 - 3 (0.1 - 0.3.0.7 - 2.2) 

5.88- 17.16 
(0.6 - 1.75, 1.32 - 3.86) 

nick- 

0.075 (0.0030) 
0.125 (0.0050) 
0.254 (0.0100) 
0.762 (0.0300) 

0 (0) 

Multipurpose grease 

50 - 60 (1.76 - 2.12) 

0 - 0.2 (0 - 0.0081 

h r t  number 

4aBo&44oM) 
IO&ll&440M) 

Thkkneor 

1 .I (0.043) 
1.3 (0.051 
1.5 (0.059) 
1.7 (0.067) 
1.9 (0.075) 
2.1 (0.083) 

Part number 

39253-01 500 
39253-01501 
39253-01 502 
39253-01 503 
39253-01 JW 
39253-01 505 
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PRECAUTIONS AND PREPARATION 

Precautions 
When installing each rubber part, final tightening must be 
carried out under unladen condition' with tires on ground. 

Fuel, radiator coolant and engine oil full. Spare tire, jack, 
hand tools, and mats in designated positions. 

Use Tool when removing or installing brake tubes. 
When removing each suspension part, check wheel align- 
ment and adjust if necessary. 

Preparation 
SPECIAL SERVICE TOOLS 

': Special tool or commercial equivalent 

GG94310000' 
Flare nut torque 
wrench 

ST36230000' 
Sliding hammer 

bearing puller 

COMMERCIAL SERVICE TOOL 
I 

Rear axle oil Installing oil seal 
seal drift 

A: 74 mm (2.91 in) dia. 
6: 68 mm (2.68 in) dia. 
C: 10 mm (0.39 in) 



REAR AXLE AND REAR SUSPENSION 

LEAF SPRING TYPE 
Wheel bearing 

Axial end play: 
0.02 - 0.15 mm (0.0008 - 0.0059 in) 
Tightening torque: 
441 - 490 N-m 
(45 - 50 kgm, 325 - 362 ft-lb) 
When measuring preload, do not include 
"dragging" resistance with brake shoes. 

When installing each rubber part, final tightening 
must be carried out under unladen condition* 
with tires on ground. 

Fuel, mdiator coolant and engine oil full. 
Spare tire, jack, hand tools and mats in 
designated positions. 

Q 
Front 

Shackle 

Semi-floating type axle 

(nl : N-rn (kg-rn, ft-lb) 

at wheel hub bolt): 

"dmgging" resistance with brake shoes. 

Full-floating type axle 



REAR AXLE AND REAR SUSPENSION 

COIL SPRING TYPE 

Wheel bearing 
f i b l e d  pby: 
0.02 - 0.1 5 mm (0.0008 - 0.0059 in) 
Tiihtening torque: 
441 - 490 N.m 
(45 - 50 kgm, 325 - 362 ft4b) 
When measuring preload, do not include 
"dragging" resistance with brake shoes. 

When installing each rubber part, final 
tightening must be carried out under 
unladen condition* with tires on ground. 

Fuel, radiator coolant and engine oil 
full. Spare tire, jack, hand tools and 
mats in designated positions. 

(14 - 17,101 - 123) (81 - 4.1.22 - 30) 

(26 - 3.3, 19 - 24) 

-Upper link 

- Lower link 

(10.14, 72 - 101)-' 

Semi-floating type axle 

(15 - 18,108 - 130)' 

I I 
Wheel besing 

A x i l  end play: 0 mm (0 in) DISC brake 
Tightening torque: 
441 - 490 N-m 
145 - 50 kgm, 325 - 362 ft-lb) 
Wheel beming preload 
(As m u r o d  at wheel hub bolt): 
8.8 - 422 N 
(0.9 - 4 3  kg, 2.0 - 9 6  Ib) 
When measuring preload, do not indude (Opton) 
'dragging" r a b t r n a  with brake r h o c ~  

Semi-floating type axle 



- 
- = -  CHECK AND ADJUSTMENT - On-vehicle 

Rear Axle and Rear Suspension Parts 
Check rear axle and rear suspension parts for looseness, 
wear or damage. 

(1) Shake each rear wheel. 

(2) Retighten all nuts and bolts to the specified torque. 
Tightening torque: Refer to page RA-3, 4. 

(3) Check shock absorber for oil leakage or other damage. 

Rear Wheel Bearing 
SEMI-FLOATING TYPE 

Check that wheel bearings operate smoothly. 
Check axial end play. 

Axial end play: 
Drum brake type 

0.02 - 0.15 mm (0.0008 - 0.0059 in) 
Disc brake type 

0 mm (0 in) 



CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
FULL-FLOATING TYPE 
Preload adjustment 
Adjust wheel bearing preload after wheel bearing has been 
replaced or rear axle has been reassembled. 
Adjust wheel bearing preload as follows: 
1. Before adjustment, thoroughly clean all parts to prevent dirt 

entry. 

2. Apply multi-purpose grease sparingly to the following parts: 
Threaded portion of spindle 
Contact surface between wheel bearing washer and outer 
wheel bearing 
Grease seal lip 
Bearing housing 

3. Tighten wheel bearing lock nut with Tool. 
[cl: 167 - 196 N-m 

(17 - 20 kg-m, 123 - 145 ft-lb) 
4. Turn wheel hub several times in both directions. 

5. Loosen wheel bearing lock nut and then tighten it. 
(ol:3 - 5 Nom 

(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 
6. Turn wheel hub several times in both directions. 
7. Then retighten wheel bearing lock nut. 

[cl:3 - 5 N-m 
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 

8. Measure rotating force (FI). (as measured at wheel hub bolt) 

1 /. 



CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
9. Turn wheel bearing nut 0 to 22S0 in the direction to tighten 

and temporarily tighten lock washer with bolt. 

10. Turn wheel hub several times in both directions. 
11. Measure rotating force (F2). (as measured at wheel hub bolt) 

12. Calculate rotating force by subtracting F1 from F2. 
F2 - Fq: 

0 - 12.55 N (0 - 1.28 kg, 0 - 2.82 Ib) 
If it is not within specification, readjust. 

13. Tighten the screws. 
(nJ: 4 - 5 N-m (0.4 - 0.5 kg-m, 2.9 - 3.6 ft-lb) 

14. Measure wheel bearing axial end play. 
Axial end play: 

0 mm (0 in) 



-- - -- - -- - - CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
15. Install lock washer. 
16. Recheck wheel bearing preload. 
17. Repeat above procedures until correct axial end play and 

wheel bearing preload are obtained. 
18. Install rear axle shaft. 
When inserting rear axle shaft, be careful not to damage oil 
seal. 



REAR AXLE - Semi-floating Type 

DRUM BRAKE TYPE 

Wheel bearing 

Rear axle end shim 

118 - 147 (12 - 15,87 - 108) 



REAR AXLE - Semi-floating Type 

DISC BRAKE TYPE 

Whrrl bsaring amr m a  

Rear axle housifql 

m: Nm (kg-rn, ft-lb) 

SRA047A 



REAR AXLE - Semi-floating Type 

Removal 
Disconnect parking brake cable and brake tube. 
Remove nuts securing wheel bearing cage with baffle plate. 

Draw out axle shaft with Tool. 
When drawing out axle shaft, be cawhrl not to damage oil 
seal. 

Remove oil seal. 
Do not reuse oil seal once it is removed. 
Always install new one. 

Unbend lock washer with a screwdriver 
Do not reuse once removed lock washer. 
Always install new one. 

Remove bearing lock nut with Tool. 



REAR AXLE - Semi-floating Type - - - - - - - -- - - - - 

Removal (Cont'd) 
Remove wheel bearing together with bearing housing and 
baffle plate from axle shaft. 

Remove grease seal in bearing housing with suitable bar. 

Remove wheel bearing outer race with a brass drift. 

Inspection 
AXLE SHAFT 

Check axle shaft for straightness, cracks, damage, wear or 
distortion. Replace if necessary. 

WHEEL BEARING 
Make sure wheel bearing rolls freely and is free from noise, 
crack, pitting or wear. 

AXLE CASE 
Check axle case for yield, deformation or cracks. Replace if 
necessary. 

Installation - Models with drum brake 
Install a new grease seal in bearing housing. 

Lubricate cavity between seal lips after fitting seal. 



REAR AXLE - Semi-floating Type 

Installation - Models with drum brake (Cont'd) 
Install wheel bearing outer race using a brass drift. 

Install wheel bearing inner race with a brass drift. 

Before installing wheel bearing, fill races and gap between 
rollers with .wheel bearing grease. Also apply a coat of 
grease to seat of lock nut before installing lock washer. 

After tightening lock nut to specified torque, bend one 
portion of lock washer to lock the nut. 

Q:441 - 490 N-m 
(45 - 50 kg-m, 325 - 362 ft-lb) 

Install a new oil seal to axle housing case using a suitable 
tool. 

After installing new oil seal, coat sealing lip with multi- 
purpose grease. 



REAR AXLE - Semi-floating Type 

Installation - Models with drum brake (Cont'd) 

Prrrr a 
*itaM. 
tool 

SRA051A 

(1) Position one (left or right) axle shaft in axle housing. 
(2) Select end shims. 

Standard thickness: 1.6 mm (0.063 in) 
Axle case end shim: Refer to S.D.S. 

Do not insert end shims between rear axle seal and bearing 
housing. 

(3) Position the other axle shaft in axle housing. Adjust end play 
of both axle shaft. 

Axial end play: 
0.02 - 0.15 mm (0.0008 - 0.0059 in) 

If difference in left and right shim thicknesses exceeds 1 mm 
(0.04 in), add or remove shim on the side of shaft which was 
first positioned in axle housing so that difference is less than 
1 mm (0.04 in). 

(4) If axial end play is not within the specified limit, reselect axle 
case end shims. 

While adjusting axial end play, be careful not to damage oil 
seal. 

Installation - Models with disc brake 
Press wheel bearing until it bottoms end face of bearing 
housing. 

Always press outer race of wheel bearing during installation. 

Press grease 
housing. 

seal until bottoms end face of bearing 



REAR AXLE - Semi-floating Type - - - - -- - -. 

Installation - Models with disc brake (Cont'd) 
Install spacer over axle shaft and press axle shaft into inner 
race of wheel bearing. 

Be careful not to damage or deform grease seal. Fill gap 
between grease seal lip and spacer with wheel bearing 
grease. 

Before installing lock nut, apply a coat of wheel bearing 
grease to its seat. Tighten lock nut to specified torque. 

n:441 - 490 N-m 
(45 - 50 kg-m, 325 - 362 ft-lb) 

Lock lock nut by bending one portion of lock washer. 
Turn bearing housing (with respect to axle shaft) two or 
three times. It must turn smoothly. 
Position axle shafts in axle housing. 

Be careful not to damage oil seal. 



REAR AXLE - Full-floating T v ~ e  

DRUM BRAKE TYPE 

f Wheel bearing outer race 



REAR AXLE - Full-floating Type 

SRA556  

- - . .  SRA066A 

Remove inside wheel bearing outer race, grease seal and 
outside wheel bearing race. 

Do not reuse oil seal once it is removed. 
Always install new one. 

Removal and Installation 
Remove axle shaft. 

a Remove oil seal and O-ring. 
Remove lock washer. 

-- 
9 

1 '  

. -: . . 

When adjusting wheel bearing preload, refer to Preload 
Adjustment of Wheel Bearing in CHECK AND ADJUSTMENT 
- On-vehicle. 

Remove wheel bearing lock nut with Tool. 

Remove wheel bearing and wheel hub. 
Be careful not to drop outer bearing. 



- - - -- - -- - - - REAR AXLE - Full-floating Type 

Disassembly 
Remove bearing outer races with suitable brass bar. 

Inspection 
AXLE SHAFT 

Check axle shaft for straightness, cracks, damage, wear or 
distortion. Replace if necessary. 

WHEEL BEARING 
Make sure wheel bearing rolls freely and is free from noise, 
cracks, pitting or wear. 

AXLE CASE 
Check axle case for yield, deformation or cracks. Replace if 
necessary. 

Assembly 
Install bearing outer race with tool until it seats in hub. 

Pack hub with multi-purpose grease. 

Coat each bearing cone with multi-purpose grease. 



REAR AXLE - Full-floating Type 

Removal and Installation 
Remove- axle shaft. 
Remove oil seal and O-ring. 
Remove lock washer. 

Remove wheel bearing lock nut with Tool. 

Remove wheel bearing and wheel hub. 
Be careful not to drop outer bearing. 

Remove inside wheel bearing outer race, grease seal and 
outside wheel bearing race. 

Do not reuse oil seal once it is removed. 
Always install new one. 

When adjusting wheel bearing preload, refer to Preload 
Adjustment of Wheel Bearing in CHECK AND ADJUSTMENT 
- On-vehicle. 



REAR AXLE - Full-floating Type 
Assembly (Cont'd) 
a Pack grease seal lip with multi-purpose grease, then install it 

into wheel hub with suitable drift. rMark: Bearing side 

FA862 



-- -- - 

REAR SUSPENSION - Leaf Spring Type 
- - 

- - - - - - -- - Removal and Installation 

I S R A W I  

a Disconnect brake hydraulic line and parking brake cable. 
CAUTION: 
Use Tool when removing or installing brake tubes. 
a Remove leaf spring from body. 
a Remove propeller shaft. Refer to section PD. 
a Remove upper end nuts of shock absorber. 

- SBRBOO 

Final tightening for rubber parts requires to be carried w 
under unladen condition with tires on ground. 



REAR SUSPENSION - Leaf Spring Type 
-. - 

Components 

Shock absorber 

(7.7 - 10.4,56 - 75) 

Front 

When installing each rubber pan, final 
tightening must be carried out under 
unladen conditionC with tires on ground. 
+ Fuel, radiator coolant and engine oil 

full. Spare tire, jack. hand tools and 
mats in designated positions. (91 : N.m (kg-m, ft-lb) 

SRAW5A 



REAR SUSPENSION - Leaf Spring Type 

Shock Absorber 
Check shock absorber for oil leakage, cracks or deformation. 
Replace if necessary. 
Check rubber bushings for cracks. Replace if necessary. 

Leaf Spring 
INSPECTION 

Check leaf spring for cracks. Replace if necessary. 
Check front bracket and pin, shackle, U-bolts and spring 
pad for wear, cracks, straightness or damaged threads. 
Replace if necessary. 
Check all bushings for deformation or cracks. Replace if 
necessary. 



REAR SUSPENSION - Coil Spring Type 

Removal and Installation 
i 

I =s - -  - - SRAWlA 1 
- 

Disconnect brake hydraulic line. 
CAUTION: 
Use Tool when removing or installing brake tubes. 

Remove stabilizer bar from body. 
Remove upper links and lower links from body. 
Remove panhard rod from body. 
Disconnect propeller shaft. Refer to section PD. 
Remove upper end nuts of shock absorber. 

Final tightening for rubber parts requires to be carried out 
under unladen condition with tires on ground. 



- - - -  - -- 

Components 

Front 

Cable clamp bolts 

, Seat rubber 

Models 

/ \ \ L ~ o w e r  link 

When installing each rubber pan, final 
tightening must be carried out under 
unladen condition' with tires on ground. 
' Fuel, radiator coolant and engine oil 

full. Spare tire, jack, hand tools and 
mats in designated positions. 

-~ppr link 

[91 : N.m (kg-m, h-lb) 

SRA036A 



REAR SUSPENSION - 'Coil Spring Type - - - - -- - - - 

Coil Spring and - Shock Absorber 
REMOVAL AND INSTALLATION 
a Refer to Removal and Installation of REAR SUSPENSION - 

Coil Spring Type. 
When installing coil spring and lower spring seat, pay atten- 
tion to its direction. 
Be sure spring rubber seat is not twisted and has not slipped 
off when installing coil spring. 

INSPECTION 
a Check coil spring for yield, deformation or cracks. 

Check coil spring specifications. Refer to S.D.S. 
Check shock absorber for oil leakage, cracks or deformation. 

a Check shock absorber specifications. Refer. to S.D.S. 
a Check all rubber parts for wear, cracks or deformation. 

Replace if necessary. 

Upper Link, Lower Link and Panhard Rod 
INSPECTION 
Check for cracks, distortion or other damage. Replace if 
necessary. 
BUSHING REPLACEMENT 
Check for cracks or other damage. Replace with suitable tool if 
necessary. 

Upper and lower links bushing 
e Remove upper and lower links bushing with suitable tool. 

, When installing upper and lower links bushing, apply a 
coating of 1% soap water to outer wall of bushing. 
Always install new bushing. 
Do not tap end face of bushing directly with a hammer. 



REAR SUSPENSION - Coil Spring Type 

Upper Link, Lower Link and Panhard Rod 
(Cont'd) 
Panhard rod bushing 

Remove panhard rod bushing with suitable tool. 

When installing panhard rod bushing, apply a coating of 1°/o 
soap water to outer wall of bushing. 
Always install new bushing. 
Do not tap end face of bushing directly with a hammer. 

INSTALLATION 
When installing each link, pay attention to direction of bolts 
and nuts. 
When installing each rubber part, final tightening must be 
carried out under unladen condition with tires on ground. 

Stabilizer Bar 
REMOVAL AND INSTALLATION 

When removing and installing stabilizer bar, fix portion A. 



STABILIZER RELEASE DEVICE 

Removal and Installation 
i 

0: N.m (kg-rn, ft-lb) 

1. Loosen release lever. 
2. Separate unit and stabilizer. 
3. Disconnect indicator harness connector. 
4. Disengage adjuster from cable. 
CAUTION: 

Be careful not to damage cable. 
a Make sure there is no free play after installation. 



STABILIZER RELEASE DEVICE 

*: Reference dimension SRA040A 

Inspection 
1. Check control release lever for -wear or other damage. 

Replace if necessary. 
2. Check cables for discontinuity or deterioration. Replace if 

necessary. 
3. Check warning lamp. Replace if necessary. Refer to EL 

section. 
4. Check parts at each connecting portion and, if found 

deformed or damaged, replace. 

Adjustment 
Adjust control lever stroke as follows. 
1. Loosen stabilizer release lever. 
2. Check that unit is locked properly -by moving end of 

connecting rod or by moving stabilizer arm up and down. 

3. Adjust cable length using adjuster. 
Cable elongation: 

0.2 - 0.7 mm (0.008 - 0.028 in) 
4. After temporarily adjusting cable length, pull adjuster back 

with hand to release unit. Relock unit and properly adjust 
cable length. Then lock adjuster. 

5. Connect indicator harness connector. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications (Leaf Spring Type) 
LEAF SPRING AND SHOCK ABSORBER 

Pickup 

L.H.D. R.H.D. 

Leaf spring 
Length x width x thickness 
- number of leaves mm (in) 

1 , 4 2 0 ~ 7 0 ~  7 - 1  
6 - 1  

Main 7 - 3  
5591 x 2.X x 0.26 - 1 

024 - 1 
038 - 

5 7 5 x 7 0 ~ 1 4 - 1  
Helpar 

3 
(22.64 x 2.76 x 0.55 - 1) 

Free camber "S" mm (in) 1628 (7.201 1628 (6.411 

+ring constant 44.6 - 11 5.7 
Nlmm (kglmm, Iblin) (4.55 - 11.8.254.8 - 660.8) 

Shock aboorber 
W i u m  Imgm "I" 

nun (in) 
613 (24.13) 

Strob mm (in) 252 (9.921 

Damping force [at 0.3 m 
(1 .O ftIlsec.1 N (kg, Ib) 

Expansion 941 (96,212) 

Campnosion 422 (43,%) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications (Coil Spring Type) 

COIL SPRING AND STABILIZER BAR 

SHOCK ABSORBER 
.- - 

Coil spring 

Wire diameter mm (in) 

Coil inside diameter mm (in) 

Free length mm (in) 

Spring constant 
Nlmm (kglmm, Iblin) 

Identification color 

Stabilizer bar diameter mm (in) 

~urpena'tm typa 

Shock ahorher typ  

Stroke mm (in) 

Maximum length "L" mm (in) 

Omping f o m  
fat 0 3  m (1.0 ftl1ac.J 

N (kg, Ib) 
Expansion 

Canprscrion 

Station Wagon 

Mink 

Nonadjusmbla 

234 (B21) 

619 (24.37) 

1,550 (1 58,348) 

618 163,139) 

Hardtop 

15.0 - 16.2 
(0.591 - 0.638) 

DX 

15.2 - 17.2 
(0.598 - 0.677) 

STD 

15.2 - 17.1 
(0.598 - 0.673) 

140 (5.51) 

Station Wagon Hardtop 

With high-roof 

454 (17.87) 

30.4 - 53.9 
(3.1 - 5.5, 
74 - 308) 

Yellow x 1 
White x 1 

15.1 - 17.4 
(0.594 - 0.685) 

15.7 - 17.2 
(0.618 - 0.677) 

17 (0.67) 

444 117.48) 

30.5 - 53.9 
(3.1 1 - 5.5, 

174.2 - 308.0) 

Yellow x 1 

450.5 (17.74) 

26.2 - 46.0 
(2.67 - 4.69, 

149.5 - 262.6) 

Blue x 1 

443.5 (17.46) 

32.6 - 54.9 
(3.32 - 5.6, 

185.9 - 313.6) 

Pink x 1 

429.5 (16.91) 

30.4 - 55.9 
(3.1 - 5.7,- 
174 - 319) 

Yellow green x 1 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment 
SEMI-FLOATING TYPE (Pickup) 

Rear axle case end shim 

Unit: rnrn (in) 

F ULL-FLOATING TYPE (Pickup) 

Total end play 0.02 - 0.15 (0.0008 - 0.0059) 

STABILIZER RELEASE DEVICE 
I 

Wheel bearing lock nut 
Tightening torque 

Nin(kgm,f t - lb)  

Retightening torque after 
loosening wheel bearing lock nut 

N-m (kg-m, ft-lb) 

Axial end play mm (in) 

Starting force at wheel hub bolt 
N (kg, Ib) 

Starting force at wheel hub bolt 
N (kg, Ib) 

Wheel bearing preload at wheel hub 
bl t 'kg* Ib' 

6 - A  

167 - I@ 
(17-20,123-145) 

3 - 5  
(03  - 05.2.2 - 3.6) 

0 (01 

A 

8 

0 - 12.55 
(0 - 1.28.0 - 2.82) 

Cable free play (at adjuner) 
mm (in) 0.2 - 0.7 (0.008 - 0.028) 



REAR SUSPENSION 
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PRECAUTIONS AND PREPARATION 

Precautions 
When installing each rubber part, final tightening must be 
carried out under unladen condition' with tires on ground. 

Fuel, radiator coolant and engine oil full. Spare tire, jack, 
hand tools, and mats in designated positions. 

Use Tool when removing or installing brake tubes. 
When removing each suspension part, check wheel align- 
ment and adjust if necessary. 

Preparation 
SPECIAL SERVICE TOOLS 

': Special tool or commercial equivalent 

GG94310000' 
Flare nut torque 
wrench 

ST36230000' 
Sliding hammer 

bearing puller 

COMMERCIAL SERVICE TOOL 
I 

Rear axle oil Installing oil seal 
seal drift 

A: 74 mm (2.91 in) dia. 
6: 68 mm (2.68 in) dia. 
C: 10 mm (0.39 in) 



REAR AXLE AND REAR SUSPENSION 

LEAF SPRING TYPE 
Wheel bearing 

Axial end play: 
0.02 - 0.15 mm (0.0008 - 0.0059 in) 
Tightening torque: 
441 - 490 N-m 
(45 - 50 kgm, 325 - 362 ft-lb) 
When measuring preload, do not include 
"dragging" resistance with brake shoes. 

When installing each rubber part, final tightening 
must be carried out under unladen condition* 
with tires on ground. 

Fuel, mdiator coolant and engine oil full. 
Spare tire, jack, hand tools and mats in 
designated positions. 

Q 
Front 

Shackle 

Semi-floating type axle 

(nl : N-rn (kg-rn, ft-lb) 

at wheel hub bolt): 

"dmgging" resistance with brake shoes. 

Full-floating type axle 



REAR AXLE AND REAR SUSPENSION 

COIL SPRING TYPE 

Wheel bearing 
f i b l e d  pby: 
0.02 - 0.1 5 mm (0.0008 - 0.0059 in) 
Tiihtening torque: 
441 - 490 N.m 
(45 - 50 kgm, 325 - 362 ft4b) 
When measuring preload, do not include 
"dragging" resistance with brake shoes. 

When installing each rubber part, final 
tightening must be carried out under 
unladen condition* with tires on ground. 

Fuel, radiator coolant and engine oil 
full. Spare tire, jack, hand tools and 
mats in designated positions. 

(14 - 17,101 - 123) (81 - 4.1.22 - 30) 

(26 - 3.3, 19 - 24) 

-Upper link 

- Lower link 

(10.14, 72 - 101)-' 

Semi-floating type axle 

(15 - 18,108 - 130)' 

I I 
Wheel besing 

A x i l  end play: 0 mm (0 in) DISC brake 
Tightening torque: 
441 - 490 N-m 
145 - 50 kgm, 325 - 362 ft-lb) 
Wheel beming preload 
(As m u r o d  at wheel hub bolt): 
8.8 - 422 N 
(0.9 - 4 3  kg, 2.0 - 9 6  Ib) 
When measuring preload, do not indude (Opton) 
'dragging" r a b t r n a  with brake r h o c ~  

Semi-floating type axle 



- 
- = -  CHECK AND ADJUSTMENT - On-vehicle 

Rear Axle and Rear Suspension Parts 
Check rear axle and rear suspension parts for looseness, 
wear or damage. 

(1) Shake each rear wheel. 

(2) Retighten all nuts and bolts to the specified torque. 
Tightening torque: Refer to page RA-3, 4. 

(3) Check shock absorber for oil leakage or other damage. 

Rear Wheel Bearing 
SEMI-FLOATING TYPE 

Check that wheel bearings operate smoothly. 
Check axial end play. 

Axial end play: 
Drum brake type 

0.02 - 0.15 mm (0.0008 - 0.0059 in) 
Disc brake type 

0 mm (0 in) 



CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
FULL-FLOATING TYPE 
Preload adjustment 
Adjust wheel bearing preload after wheel bearing has been 
replaced or rear axle has been reassembled. 
Adjust wheel bearing preload as follows: 
1. Before adjustment, thoroughly clean all parts to prevent dirt 

entry. 

2. Apply multi-purpose grease sparingly to the following parts: 
Threaded portion of spindle 
Contact surface between wheel bearing washer and outer 
wheel bearing 
Grease seal lip 
Bearing housing 

3. Tighten wheel bearing lock nut with Tool. 
[cl: 167 - 196 N-m 

(17 - 20 kg-m, 123 - 145 ft-lb) 
4. Turn wheel hub several times in both directions. 

5. Loosen wheel bearing lock nut and then tighten it. 
(ol:3 - 5 Nom 

(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 
6. Turn wheel hub several times in both directions. 
7. Then retighten wheel bearing lock nut. 

[cl:3 - 5 N-m 
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 

8. Measure rotating force (FI). (as measured at wheel hub bolt) 

1 /. 



CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
9. Turn wheel bearing nut 0 to 22S0 in the direction to tighten 

and temporarily tighten lock washer with bolt. 

10. Turn wheel hub several times in both directions. 
11. Measure rotating force (F2). (as measured at wheel hub bolt) 

12. Calculate rotating force by subtracting F1 from F2. 
F2 - Fq: 

0 - 12.55 N (0 - 1.28 kg, 0 - 2.82 Ib) 
If it is not within specification, readjust. 

13. Tighten the screws. 
(nJ: 4 - 5 N-m (0.4 - 0.5 kg-m, 2.9 - 3.6 ft-lb) 

14. Measure wheel bearing axial end play. 
Axial end play: 

0 mm (0 in) 



-- - -- - -- - - CHECK AND ADJUSTMENT - On-vehicle 

Rear Wheel Bearing (Cont'd) 
15. Install lock washer. 
16. Recheck wheel bearing preload. 
17. Repeat above procedures until correct axial end play and 

wheel bearing preload are obtained. 
18. Install rear axle shaft. 
When inserting rear axle shaft, be careful not to damage oil 
seal. 



REAR AXLE - Semi-floating Type 

DRUM BRAKE TYPE 

Wheel bearing 

Rear axle end shim 

118 - 147 (12 - 15,87 - 108) 



REAR AXLE - Semi-floating Type 

DISC BRAKE TYPE 

Whrrl bsaring amr m a  

Rear axle housifql 

m: Nm (kg-rn, ft-lb) 

SRA047A 



REAR AXLE - Semi-floating Type 

Removal 
Disconnect parking brake cable and brake tube. 
Remove nuts securing wheel bearing cage with baffle plate. 

Draw out axle shaft with Tool. 
When drawing out axle shaft, be cawhrl not to damage oil 
seal. 

Remove oil seal. 
Do not reuse oil seal once it is removed. 
Always install new one. 

Unbend lock washer with a screwdriver 
Do not reuse once removed lock washer. 
Always install new one. 

Remove bearing lock nut with Tool. 



REAR AXLE - Semi-floating Type - - - - - - - -- - - - - 

Removal (Cont'd) 
Remove wheel bearing together with bearing housing and 
baffle plate from axle shaft. 

Remove grease seal in bearing housing with suitable bar. 

Remove wheel bearing outer race with a brass drift. 

Inspection 
AXLE SHAFT 

Check axle shaft for straightness, cracks, damage, wear or 
distortion. Replace if necessary. 

WHEEL BEARING 
Make sure wheel bearing rolls freely and is free from noise, 
crack, pitting or wear. 

AXLE CASE 
Check axle case for yield, deformation or cracks. Replace if 
necessary. 

Installation - Models with drum brake 
Install a new grease seal in bearing housing. 

Lubricate cavity between seal lips after fitting seal. 



REAR AXLE - Semi-floating Type 

Installation - Models with drum brake (Cont'd) 
Install wheel bearing outer race using a brass drift. 

Install wheel bearing inner race with a brass drift. 

Before installing wheel bearing, fill races and gap between 
rollers with .wheel bearing grease. Also apply a coat of 
grease to seat of lock nut before installing lock washer. 

After tightening lock nut to specified torque, bend one 
portion of lock washer to lock the nut. 

Q:441 - 490 N-m 
(45 - 50 kg-m, 325 - 362 ft-lb) 

Install a new oil seal to axle housing case using a suitable 
tool. 

After installing new oil seal, coat sealing lip with multi- 
purpose grease. 



REAR AXLE - Semi-floating Type 

Installation - Models with drum brake (Cont'd) 

Prrrr a 
*itaM. 
tool 

SRA051A 

(1) Position one (left or right) axle shaft in axle housing. 
(2) Select end shims. 

Standard thickness: 1.6 mm (0.063 in) 
Axle case end shim: Refer to S.D.S. 

Do not insert end shims between rear axle seal and bearing 
housing. 

(3) Position the other axle shaft in axle housing. Adjust end play 
of both axle shaft. 

Axial end play: 
0.02 - 0.15 mm (0.0008 - 0.0059 in) 

If difference in left and right shim thicknesses exceeds 1 mm 
(0.04 in), add or remove shim on the side of shaft which was 
first positioned in axle housing so that difference is less than 
1 mm (0.04 in). 

(4) If axial end play is not within the specified limit, reselect axle 
case end shims. 

While adjusting axial end play, be careful not to damage oil 
seal. 

Installation - Models with disc brake 
Press wheel bearing until it bottoms end face of bearing 
housing. 

Always press outer race of wheel bearing during installation. 

Press grease 
housing. 

seal until bottoms end face of bearing 



REAR AXLE - Semi-floating Type - - - - -- - -. 

Installation - Models with disc brake (Cont'd) 
Install spacer over axle shaft and press axle shaft into inner 
race of wheel bearing. 

Be careful not to damage or deform grease seal. Fill gap 
between grease seal lip and spacer with wheel bearing 
grease. 

Before installing lock nut, apply a coat of wheel bearing 
grease to its seat. Tighten lock nut to specified torque. 

n:441 - 490 N-m 
(45 - 50 kg-m, 325 - 362 ft-lb) 

Lock lock nut by bending one portion of lock washer. 
Turn bearing housing (with respect to axle shaft) two or 
three times. It must turn smoothly. 
Position axle shafts in axle housing. 

Be careful not to damage oil seal. 



REAR AXLE - Full-floating T v ~ e  

DRUM BRAKE TYPE 

f Wheel bearing outer race 



REAR AXLE - Full-floating Type 

SRA556  

- - . .  SRA066A 

Remove inside wheel bearing outer race, grease seal and 
outside wheel bearing race. 

Do not reuse oil seal once it is removed. 
Always install new one. 

Removal and Installation 
Remove axle shaft. 

a Remove oil seal and O-ring. 
Remove lock washer. 

-- 
9 

1 '  

. -: . . 

When adjusting wheel bearing preload, refer to Preload 
Adjustment of Wheel Bearing in CHECK AND ADJUSTMENT 
- On-vehicle. 

Remove wheel bearing lock nut with Tool. 

Remove wheel bearing and wheel hub. 
Be careful not to drop outer bearing. 



- - - -- - -- - - - REAR AXLE - Full-floating Type 

Disassembly 
Remove bearing outer races with suitable brass bar. 

Inspection 
AXLE SHAFT 

Check axle shaft for straightness, cracks, damage, wear or 
distortion. Replace if necessary. 

WHEEL BEARING 
Make sure wheel bearing rolls freely and is free from noise, 
cracks, pitting or wear. 

AXLE CASE 
Check axle case for yield, deformation or cracks. Replace if 
necessary. 

Assembly 
Install bearing outer race with tool until it seats in hub. 

Pack hub with multi-purpose grease. 

Coat each bearing cone with multi-purpose grease. 



REAR AXLE - Full-floating Type 

Removal and Installation 
Remove- axle shaft. 
Remove oil seal and O-ring. 
Remove lock washer. 

Remove wheel bearing lock nut with Tool. 

Remove wheel bearing and wheel hub. 
Be careful not to drop outer bearing. 

Remove inside wheel bearing outer race, grease seal and 
outside wheel bearing race. 

Do not reuse oil seal once it is removed. 
Always install new one. 

When adjusting wheel bearing preload, refer to Preload 
Adjustment of Wheel Bearing in CHECK AND ADJUSTMENT 
- On-vehicle. 



REAR AXLE - Full-floating Type 
Assembly (Cont'd) 
a Pack grease seal lip with multi-purpose grease, then install it 

into wheel hub with suitable drift. rMark: Bearing side 

FA862 



-- -- - 

REAR SUSPENSION - Leaf Spring Type 
- - 

- - - - - - -- - Removal and Installation 

I S R A W I  

a Disconnect brake hydraulic line and parking brake cable. 
CAUTION: 
Use Tool when removing or installing brake tubes. 
a Remove leaf spring from body. 
a Remove propeller shaft. Refer to section PD. 
a Remove upper end nuts of shock absorber. 

- SBRBOO 

Final tightening for rubber parts requires to be carried w 
under unladen condition with tires on ground. 



REAR SUSPENSION - Leaf Spring Type 
-. - 

Components 

Shock absorber 

(7.7 - 10.4,56 - 75) 

Front 

When installing each rubber pan, final 
tightening must be carried out under 
unladen conditionC with tires on ground. 
+ Fuel, radiator coolant and engine oil 

full. Spare tire, jack. hand tools and 
mats in designated positions. (91 : N.m (kg-m, ft-lb) 

SRAW5A 



REAR SUSPENSION - Leaf Spring Type 

Shock Absorber 
Check shock absorber for oil leakage, cracks or deformation. 
Replace if necessary. 
Check rubber bushings for cracks. Replace if necessary. 

Leaf Spring 
INSPECTION 

Check leaf spring for cracks. Replace if necessary. 
Check front bracket and pin, shackle, U-bolts and spring 
pad for wear, cracks, straightness or damaged threads. 
Replace if necessary. 
Check all bushings for deformation or cracks. Replace if 
necessary. 



REAR SUSPENSION - Coil Spring Type 

Removal and Installation 
i 

I =s - -  - - SRAWlA 1 
- 

Disconnect brake hydraulic line. 
CAUTION: 
Use Tool when removing or installing brake tubes. 

Remove stabilizer bar from body. 
Remove upper links and lower links from body. 
Remove panhard rod from body. 
Disconnect propeller shaft. Refer to section PD. 
Remove upper end nuts of shock absorber. 

Final tightening for rubber parts requires to be carried out 
under unladen condition with tires on ground. 



- - - -  - -- 

Components 

Front 

Cable clamp bolts 

, Seat rubber 

Models 

/ \ \ L ~ o w e r  link 

When installing each rubber pan, final 
tightening must be carried out under 
unladen condition' with tires on ground. 
' Fuel, radiator coolant and engine oil 

full. Spare tire, jack, hand tools and 
mats in designated positions. 

-~ppr link 

[91 : N.m (kg-m, h-lb) 

SRA036A 



REAR SUSPENSION - 'Coil Spring Type - - - - -- - - - 

Coil Spring and - Shock Absorber 
REMOVAL AND INSTALLATION 
a Refer to Removal and Installation of REAR SUSPENSION - 

Coil Spring Type. 
When installing coil spring and lower spring seat, pay atten- 
tion to its direction. 
Be sure spring rubber seat is not twisted and has not slipped 
off when installing coil spring. 

INSPECTION 
a Check coil spring for yield, deformation or cracks. 

Check coil spring specifications. Refer to S.D.S. 
Check shock absorber for oil leakage, cracks or deformation. 

a Check shock absorber specifications. Refer. to S.D.S. 
a Check all rubber parts for wear, cracks or deformation. 

Replace if necessary. 

Upper Link, Lower Link and Panhard Rod 
INSPECTION 
Check for cracks, distortion or other damage. Replace if 
necessary. 
BUSHING REPLACEMENT 
Check for cracks or other damage. Replace with suitable tool if 
necessary. 

Upper and lower links bushing 
e Remove upper and lower links bushing with suitable tool. 

, When installing upper and lower links bushing, apply a 
coating of 1% soap water to outer wall of bushing. 
Always install new bushing. 
Do not tap end face of bushing directly with a hammer. 



REAR SUSPENSION - Coil Spring Type 

Upper Link, Lower Link and Panhard Rod 
(Cont'd) 
Panhard rod bushing 

Remove panhard rod bushing with suitable tool. 

When installing panhard rod bushing, apply a coating of 1°/o 
soap water to outer wall of bushing. 
Always install new bushing. 
Do not tap end face of bushing directly with a hammer. 

INSTALLATION 
When installing each link, pay attention to direction of bolts 
and nuts. 
When installing each rubber part, final tightening must be 
carried out under unladen condition with tires on ground. 

Stabilizer Bar 
REMOVAL AND INSTALLATION 

When removing and installing stabilizer bar, fix portion A. 



STABILIZER RELEASE DEVICE 

Removal and Installation 
i 

0: N.m (kg-rn, ft-lb) 

1. Loosen release lever. 
2. Separate unit and stabilizer. 
3. Disconnect indicator harness connector. 
4. Disengage adjuster from cable. 
CAUTION: 

Be careful not to damage cable. 
a Make sure there is no free play after installation. 



STABILIZER RELEASE DEVICE 

*: Reference dimension SRA040A 

Inspection 
1. Check control release lever for -wear or other damage. 

Replace if necessary. 
2. Check cables for discontinuity or deterioration. Replace if 

necessary. 
3. Check warning lamp. Replace if necessary. Refer to EL 

section. 
4. Check parts at each connecting portion and, if found 

deformed or damaged, replace. 

Adjustment 
Adjust control lever stroke as follows. 
1. Loosen stabilizer release lever. 
2. Check that unit is locked properly -by moving end of 

connecting rod or by moving stabilizer arm up and down. 

3. Adjust cable length using adjuster. 
Cable elongation: 

0.2 - 0.7 mm (0.008 - 0.028 in) 
4. After temporarily adjusting cable length, pull adjuster back 

with hand to release unit. Relock unit and properly adjust 
cable length. Then lock adjuster. 

5. Connect indicator harness connector. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications (Leaf Spring Type) 
LEAF SPRING AND SHOCK ABSORBER 

Pickup 

L.H.D. R.H.D. 

Leaf spring 
Length x width x thickness 
- number of leaves mm (in) 

1 , 4 2 0 ~ 7 0 ~  7 - 1  
6 - 1  

Main 7 - 3  
5591 x 2.X x 0.26 - 1 

024 - 1 
038 - 

5 7 5 x 7 0 ~ 1 4 - 1  
Helpar 

3 
(22.64 x 2.76 x 0.55 - 1) 

Free camber "S" mm (in) 1628 (7.201 1628 (6.411 

+ring constant 44.6 - 11 5.7 
Nlmm (kglmm, Iblin) (4.55 - 11.8.254.8 - 660.8) 

Shock aboorber 
W i u m  Imgm "I" 

nun (in) 
613 (24.13) 

Strob mm (in) 252 (9.921 

Damping force [at 0.3 m 
(1 .O ftIlsec.1 N (kg, Ib) 

Expansion 941 (96,212) 

Campnosion 422 (43,%) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications (Coil Spring Type) 

COIL SPRING AND STABILIZER BAR 

SHOCK ABSORBER 
.- - 

Coil spring 

Wire diameter mm (in) 

Coil inside diameter mm (in) 

Free length mm (in) 

Spring constant 
Nlmm (kglmm, Iblin) 

Identification color 

Stabilizer bar diameter mm (in) 

~urpena'tm typa 

Shock ahorher typ  

Stroke mm (in) 

Maximum length "L" mm (in) 

Omping f o m  
fat 0 3  m (1.0 ftl1ac.J 

N (kg, Ib) 
Expansion 

Canprscrion 

Station Wagon 

Mink 

Nonadjusmbla 

234 (B21) 

619 (24.37) 

1,550 (1 58,348) 

618 163,139) 

Hardtop 

15.0 - 16.2 
(0.591 - 0.638) 

DX 

15.2 - 17.2 
(0.598 - 0.677) 

STD 

15.2 - 17.1 
(0.598 - 0.673) 

140 (5.51) 

Station Wagon Hardtop 

With high-roof 

454 (17.87) 

30.4 - 53.9 
(3.1 - 5.5, 
74 - 308) 

Yellow x 1 
White x 1 

15.1 - 17.4 
(0.594 - 0.685) 

15.7 - 17.2 
(0.618 - 0.677) 

17 (0.67) 

444 117.48) 

30.5 - 53.9 
(3.1 1 - 5.5, 

174.2 - 308.0) 

Yellow x 1 

450.5 (17.74) 

26.2 - 46.0 
(2.67 - 4.69, 

149.5 - 262.6) 

Blue x 1 

443.5 (17.46) 

32.6 - 54.9 
(3.32 - 5.6, 

185.9 - 313.6) 

Pink x 1 

429.5 (16.91) 

30.4 - 55.9 
(3.1 - 5.7,- 
174 - 319) 

Yellow green x 1 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment 
SEMI-FLOATING TYPE (Pickup) 

Rear axle case end shim 

Unit: rnrn (in) 

F ULL-FLOATING TYPE (Pickup) 

Total end play 0.02 - 0.15 (0.0008 - 0.0059) 

STABILIZER RELEASE DEVICE 
I 

Wheel bearing lock nut 
Tightening torque 

Nin(kgm,f t - lb)  

Retightening torque after 
loosening wheel bearing lock nut 

N-m (kg-m, ft-lb) 

Axial end play mm (in) 

Starting force at wheel hub bolt 
N (kg, Ib) 

Starting force at wheel hub bolt 
N (kg, Ib) 

Wheel bearing preload at wheel hub 
bl t 'kg* Ib' 

6 - A  

167 - I@ 
(17-20,123-145) 

3 - 5  
(03  - 05.2.2 - 3.6) 

0 (01 

A 

8 

0 - 12.55 
(0 - 1.28.0 - 2.82) 

Cable free play (at adjuner) 
mm (in) 0.2 - 0.7 (0.008 - 0.028) 



BRAKE SYSTEM 
r 
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PRECAUTIONS AND PREPARATION 

Precautions 
a Recommended fluid is brake fluid "DOT 3". 
a Never reuse drained brake fluid. 

Be careful not to splash brake fluid on painted areas. 
To clean or wash all parts of master cylinder, disc brake 
caliper and wheel cylinder, use clean brake fluid. 

a Never use mineral oils such as gasoline or kerosene. They 
will ruin rubber parts of the hydraulic system. 

Use Tool when removing and installing brake tube. 

WARNING: 
Clean brake pads and shoes with a waste cloth, then wipe 
with a dust collector. 

Preparation 
SPECIAL SERVICE TOOL 

*: Special tool or commercial equivalent 

Tool name 

Flare nut torque 
wrench 



CHECK AND ADJUSTMENT 

Checking Brake Fluid Level 
Check fluid level in reservoir tank. It should be between Max. 
and Min. lines on reservoir tank. 
If fluid level is extremely low, check brake system for leaks. 

R991 

Checking Brake System 
Check brake lines (tubes and hoses) for cracks, deteriora- 
tion or other damage. Replace any damaged parts. 
If leakage occurs around joints, retighten or, if necessary, 
replace damaged parts. 
Check for oil leakage by fully depressing brake pedal. 

- 

0- ,,,, 
. - - -- - A 

Changing Brake Fluid 
1. Drain brake fluid from each air bleeder valve. 
2. Refill until new brake fluid comes out of each air bleeder 

valve. 
Use same procedure as in bleeding hydraulic system to refill 
brake fluid. 
Refer to Bleeding Procedure. 
Refill with recommended brake fluid "DOT 3". 
Never reuse drained brake fluid. 
Be careful not to splash brake fluid on painted areas. 



BRAKE HYDRAULIC LINE 

L.H.D. Pickup model . ,_. 

Three-way Connector 

ke hose connector 

(1.7 - 2&, 12 - 14) 
15-18(15-18.11 -13) 

Union bolt 

- Primary line 

15- 18 (15- 18.11 - 13) 

5 - 7  (0.5-03.3.6 -5.1) 
9 1 5 - 1 8  Flare nut 

9 :  N-m (kgin,ft-lb) + , (15 - 18.11 - 13) 15 - 18 (15 - 18.11 - 13) 
SBR440A 

1 

- - -  

R.H .D. Pickup model Three-way connector 

ront brake (CUGVA) 

15- 18 (15-  18.11 - 13) 

Brake hose connector 
0 17 - 20 (1.7 - 2.0.12 - 14) 

- Primary line 

8 (1.5-1.8.11 - 13) Secondary line 

15-18 (15-18.11 -13) 
S B R M l A  



BRAKE HYDRAULIC LINE 

Hardtop & Wagon model 

Mounting bolt 
Raw brake 

Three-way connector 

(1.7 - 2.0, 

ke hose connector 
17 - 20 (1.7 - 2.0.12 - 14) 

Brake booster 

Union bolt - Primary line 

- Secondary line 

[41 : N.m (kgm, ft-lb) SBR411A 

Bleeding Procedure 
CAUTION: 

Carefully monitor brake fluid level at master cylinder 
during bleeding operation. 
Fill reservoir with recommended brake fluid. Make sure it 
is full at all times while bleeding air out of system. 

Bleed air according to the following procedure: 
L.S.V. air bleeder + Left rear wheel cylinder + Right rear 
wheel cylinder + Left front caliper += Right front caliper 



BRAKE HYDRAULIC LINE 

Bleeding Procedure (Cont'd) 
To bleed air from lines, wheel cylinders and calipers, use 
the following procedure. 

1) Connect a transparent vinyl tube to air bleeder valve. 
2) Fully depress brake pedal several times. 
3) With brake pedal depressed, open air bleeder valve to 

release air. 
4) Close air bleeder valve. 
5) Release brake pedal slowly. 
6) Repeat steps 2) through 5) until clear brake fluid comes out 

of air bleeder valve. 

Removal and Installation 
1. To remove brake hose, first remove flare nut securing brake 

tube to hose, then withdraw lock spring. 
2. Cover openings to prevent entrance of dirt whenever dis- 

connecting hydraulic line. 
3. All hoses must be free from excessive bending, twisting and 

pulling. 
4. After installing brake lines, check for oil leakage by fully 

depressing brake pedal. 

I 

Inspection 
Check brake lines (tubes and hoses) for cracks, deterioration or 
other damage. Replace any damaged parts. 
If leakage occurs around joints, retighten or, if necessary, 
replace damaged parts. 



BRAKE PEDAL AND BRACKET 

Removal and Installation 

(0.8 - 1.1,5.8 - 8.0) 

Fulcrum shah 

(0.8 - 1 .I, 5.8 - 8.0) 

Replace clevis pin if 
plastic stopper, which is 
located at the end of clevis 
pin, is deformed or damaged. 

fl : Narn (kgm, ft-lb) 

-- . SBR413A 

Inspection 
Check brake pedal for the following items. 

Brake pedal bend 
0.  Clevis pin deformation 

Crack of any welded portion 

1 



BRAKE PEDAL AND BRACKET 

Adjustment 
Check brake pedal free height from melt sheet. Adjust if 
necessary. 

H: Free height 
Refer to S.D.S. 

D: Depressed height 
Refer to S.D.S. 

Under force of 490 N (50 kg, 110 Ib) 
with engine running 
Clearance between pedal stopper and threaded 
end of stop lamp switch 

0.3 - 1.0 mm (0.012 - 0.039 in) 
Pedal free play 

1 - 3 mm (0.04 - 0.12 in) 

1. Adjust pedal free height with brake booster input rod. Then 
tighten lock nut. 

Make sure that tip of input rod stays inside. 

2. Adjust clearance "C" with stop lamp switch. Then tighten 
lock nut. 

3. Check pedal free play. 
Make sure that stop lamp is off when pedal is released. 
4. Check brake pedal's depressed height while engine is 

running. 
If depressed height is below specified value, check brake 
system for leaks, accumulation of air or any damage to 
components (master cylinder, wheel cylinder, etc.); then 
make necessary repairs. 



BRAKE BOOSTER 

Removal and Installation 

m8-11 (OS-l.l,SS-8B) 

: N.rn (kgm, ft-lb) (0s-1.1.58 -8.0) 
SB R414A \B 

r \  '. -a 
SBROOZA 

Inspection 
OPERATING CHECK 

Depress brake pedal several times with engine off, and 
check that there is no change in pedal stroke. 
Depress brake pedal, then start engine. If pedal goes down 
slightly, operation is normal. 

- 
O.K. N.G. 

k id 

SBR365A 

AIRTIGHT CHECK 
Start engine, and stop it after one or two minutes. Depress 
brake pedal several times slowly. If pedal goes further down 
the first time and gradually rises after second or third time, 
booster is airtight. 
Depress brake pedal while engine is running, and stop 
engine with pedal depressed. If there is no change in pedal 
stroke after holding pedal down 30 seconds, brake booster 
is airtight. 

OUTPUT ROD LENGTH CHECK 
1. Supply brake booster with vacuum of -66.7 kPa (-667 mbar, 

-500 mmHg, -19.69 inHg) using a handy vacuum pump. 
2. Check output rod length. 

Specified length: 
10.275 - 10.525 mm (0.4045 - 0.4144 in) 



BRAKE BOOSTER 

Inspection (Cont'd) 
3. Adjust rod length if necessary. 
4. If rod length is without specification, replace brake booster. 



VACUUM PIPING 

Removal and Installation 

Gasoline engine models Vacuum tube 

Vacuum hose 

Intake manifold a Brake booster 

Vacuum hose 

CAUTION: 
Do not apply any oil or lubricants 
to vacuum hoses and check valve. 

Clutch booster 
manifold Brake w r  SBR416A 

With clutch booster 

Diesel engine models 

Brake 
booster 

Va~uum h w  

Vacuum tank 

L.H.D. with dutch booster 

Vacuum hose 

CAUTION: 
Do not apply any oil 
or lubricants to V w u m  

Clutch b o s m  
vacuum hoses a d  
check valve. 

tank 

SBRI17A 



- -- 

VACUUM PIPING 

Removal and Installation (Cont'd) 

R.H.D. with clutch booster 

Brake booster 
Clutch booster 

4 unk 

V w u n  CAUTION: 

p l m P  
Do not apply oil or lubricants 
to vacuum hoses and check valve. 

SBR418A 



- .  - - VACUUM PIPING 
Removal and Installation (Cont'd) 

lnseit vacuum tube into vacuum hose more than 24 mm 
(0.94 in). 

I 
-- - -  --\ _ _  .------ 

w - -.- 
* C 

More than 24 mm (0.94 in) 
S I R m  

c Fake booster Intake mantfold 
s~de or vacuum pump side * 

SBAZOZA 

hnifotd side Brake booster side 

86 R846 

Install check valve, paying attention to its direction. 

Inspection 
HOSES AND CONNECTORS 

Check vacuum lines, connections and check valve using for 
air tightness, chafing and deterioration. 

CHECK VALVE 
When pressure is applied to brake booster side of check 
valve and valve does not open, replace check valve with a 
new one. 

VACUUM WARNING SWITCH 
Test continuity through vacuum warning switch with an 
ohmmeter and vacuum pump. 

tess than 26.7 kPa 
(267 mbar, 200 mmHg, 7.87 inHg) 

333 kPa 
(333 mbar, 260 mmHg, 9.84 inHg) or more 

* Except for Australia 

BR-13 



VACUUM PIPING 

Inspection (Cont'd) 
VACUUM PUMP 
1. Install vacuum gauge. 
2. Run engine at 1,000 rpm or more. 
3. Check vacuum. 

Specified vacuum: 
93.3 kPa (933 mbar, 700 mmHg, 27.56 inHg) or more 



VACUUM PUMP (Diesel engine model) 

Removal and Installation 

a Drain oil from vacuum pump before removal. 
Manually rotate fan belt clockwise to discharge any oil which 
may have accumulated in vacuum pump. 

PWP 
0 h a w  

6 '" 
L SBR898 

a Install vane so that its round surface faces pump housing. 
a After installing vacuum pump assembly on alternator, apply 5 

m Q (0.2 Imp fl oz) of engine oil into vacuum pump 
assembly. Then, make sure that pulley of alternator can be 
smoothly rotated by hand. 

Unit: mm (in) 

1 I Inspection 
Clean all parts and check them as follows: 
• Check for wear or scratches on mating surfaces of rotor 

and vacuum pump housing and of rotor and center plate. If 
wear or scratches are noted, replace those parts. 

a Check for wear or scratches on vanes. If necessary, replace. 



VACUUM PUMP (Diesel engine model) 

Inner diameter "B": mm (in) 
60.0 - 60.1 (2.362 - 2366) 

88R912 

Checking valve operation 

SBRlO1 

Ai 

Checking air leakage of valve 

SBRlOS 

Inspection (Cont'd) 
Check inner wall of vacuum pump housing for wear. If 
necessary, replace. 
Check rotor shaft for wear. If necessary, replace. 
Check valve locations and copper washers for bends or 
deformation. If necessary, replace. 

Check that valve operates smoothly when slightly pushed. 
Replace if necessary. 

Check for air leakage with 98 to 490 kPa (1.0 to 4.9 bar, 1 to 5 
kg/cm2, 14 to 71 psi) of air pressure. 
Replace if necessary. 



MASTER CYLINDER 

Removal and Installation 

Oil filter 

Float 

Reservoir tank 

Seat (Do not reuse.) 
(0.8 - 1.1 kgm, 5.8 - 8.0 h-lb) 

Secondary return spring 

Secondary piston 

Primary piston assembly 
Lubricate piston cup with brake fluid or 
rubber grease when asembling master cylinder. 

SER421A 

SBRO11A .. 

Secondary piston 

SBR012A 

Replace stopper cap if claw is damaged or deformed. 
Bend claws inward when installing stopper cap. 

Pay attention to direction of piston cups in figure at left. 
Check parts for wear or damage. Replace if necessary. 



- - - -  - 
LOAD SENSING VALVE (L.S.V.) - Linkage type 

- - 

Removal and Installation 
Load sensing valve 

-S(0.7-09.51-65)  

Load sensing valve 
Do not disassemble. 

8 - 11 (0.8 - 1.1.5.8 - 8.0) 

8 - 1 1  (0.8-1.1.5.8-8.0 

: N-m (kg-m, h-lb) 2 3  - 4.4 (0.3 - 0.45,2.2 - 33 

p SBRlPaA 

Inspection 
1. Before checking load sensing valve, inspect front and rear 

brake shoes and pads for abnormal wear and improper 
installation. 

2. Remove air bleeder on front brake wheel cylinder/caliper, 
and install pressure gauge into air bleed hole. 



LOAD SENSING VALVE (L.S.V.) - Linkage type 

Inspection (Cont'd) 
3. Bleed air from front brake line. 

4. Remove air bleeder on rear brake wheel cylinderlcaliper, 
and install pressure gauges into air bleed holes. 

5. Bleed air from rear brake line. 



LOAD SENSING VALVE (L.S.V.) - . Linkage type 

Inspection (Cont'd) 
A linkage type L.S.V. (load sensing valve) is located in front of 
the rear axle. To properly adjust L.S.V., proceed as follows: 
6. With someone in the driver's seat, have a helper ride on rear 

center of deck and then slowly get off. 
7. Depress brake pedal. While depressing brake pedal, meas- 

ure length of sensor spring to ensure it is as indicated 
below. 

Sensor spring length: 207 mm (8.15 in) 
8. If spring length is not as specified, loosen and move bracket 

until specified spring length is obtained. 
9. Slowly depress brake pedal. 
10. Ensure the relationship between master cylinder pressure 

and rear wheel cylinder pressure is within specified range. 
Refer to specified range as shown in table below. 

11. Place a suitable weight on rear center of deck, above rear 
axle, so that spring length is 220 mm (8.66 in) when brake 
pedal is depressed. 

12. Recheck that the relationship between master cylinder 
pressure and rear wheel cylinder pressure is within specified 
range as shown in table below. 

Unit: kPa (bar, kg/cm2, psi) 

13. If pressure is outside specified range after spring length *is 
adjusted, replace L.S.V. assembly. 

Master 
cylinder 
pressure 

4,904 
(49-0,50.711) 

9,807 
(g8.1, 

1,422) 

Rear wheel cylinder pressure. 

Pickup model 

Spring length 
207 mm 
(8.15 in) 

981 - 1,961 
(9.8 - 19.6, 

10 - 20, 
142 - 284) 

1,863 - 3,236 
(18.6-32.4, 

19 - 33, 
270 - 469) 

Except for Pickup model 

Spring length 
220 mm 
(8.66 in) 

4,413 - 5,394 
(44.1 - 53.9, 

45 - 55, 
640 - 782) 

6,473 - 7,846 
(64.7 -78.5, 

66 - 80, 
939 - 1,138) 

Spring length 
207 mm 
(8.15 in) 

1,569 - 2,550- 
(15.7 - 25.5, 

16 - 26, 
228 - 370) 

2,452 - 3,825 
(24.5-38.2, 

25 - 39, 
356 - 555) 

Spring length 
' 220 mm 
(8.66 in) 

3,629 - 4,609 
(36.3 - 46.1, 

37 - 47, 
526 - 668) 

4.609 - 5,982 
(46.1 -59.8, 

47-61, 
668 - 867) 



FRONT DISC BRAKE (CL36VA) - Caliper 

CL36VA 

: N-m (kgm, h-lb) 

=@: P.B.C. (Poly Butyl Cuprysil) grease 
or silicon-based grease point 

@) : Rubber grease point 

@ : Lubricate with brake fluid. 
SB R423A 

To slldlng portion 

Torque member 

Pad Replacement 
1. Remove pin bolt. 

2. Swing cylinder body upward. Then remove pad retainer, and 
inner and outer shims. 

CAUTION : 
When cylinder body is swung up, do not depress brake 
pedal because piston will pop out. 
Be careful not to damage dust seal or get oil on rotor. 
Always replace shims when replacing pads. 



FRONT DISC BRAKE (CL36VA) - Caliper 

Removal and Installation 
a Remove torque member fixing bolts and union bolt. 

Install brake hose to caliper at protrusions securely. 

Disassembly 
Push out piston with dust seal using compressed air. 

Inspection 
INSPECTION OF BRAKE DRAG FORCE 
(1) Swing cylinder body upward. 
(2) Make sure that wheel bearing is adjusted properly. Refer to 

section FA. 
(3) Measure rotating force (F1). 

(4) Install caliper with pads to the original position. 
(5) Depress brake pedal for 5 seconds. 
(6) Release brake pedal and rotate disc rotor 10 revolutions. 
(7) Measure rotating force (F2). 
(8) Calculate brake drag force by subtracting F1 from FP. 

Maximum brake drag force (F2 - F1): 
70.6 N (7.2 kg, 15.9 Ib) 



FRONT DlSC BRAKE (CL36VA) - Caliper 

Inspection (Cont'd) 
If it is not within specification, check main pins and retainer 
boots in caliper. 

Piston seal 

DlSC PAD 
Check disc pad for wear or damage. 

Pad standard thickness (A): 
11.5 mm (0.453 in) 

Pad wear limit (A): 
2.0 mm (0.079 in) 

CYLINDER BODY 
Check inside surface of cylinder for scoring, rust, wear, 
damage or foreign materials. Replace if any such condition 
exists. 
Eliminate minor damage from rust or foreign materials by 
polishing surface with fine emery paper. 

CAUTION: 
Use brake fluid to clean. 

PISTON 
Check piston for scoring, rust, wear, damage or foreign mate- 
rials. Replace if any condition exists. 
CAUTION: 
Piston sliding surface is plated. Do not polish with emery 
paper even if rust or foreign materials are stuck to sliding 
surface. 

PIN, PIN BOLT AND PIN BOOT 
Check for wear, cracks or other damage. Replace if any 
condition exists. 

Assembly 
Insert piston seal into groove on cylinder body. 
With dust seal fitted to piston, install piston into cylinder 
body. 

CAUTION: 
Secure dust seal properly. 



FRONT DISC BRAKE (CL36VA) - Rotor 

Inspection 
RUBBING SURFACE 
Check rotor for roughness, cracks or chips. 

RUNOUT 
Adjust wheel bearing preload. Check runout using a dial 
indicator. 

Rotor repair limit: 
Maximum runout 
(Total indicator reading at center of rotor pad 
contact surface) 

0.07 mm (0.0028 in) 

THICKNESS 
Rotor repair limit: ' 

Standard thickness 
20 mm (0.79 in) 

Minimum thickness 
18 mm (0.71 in) 



REAR DRUM BRAKE fLT301 

(0.7 - 0.9~5.1- 6 5 )  
(0.54 - 0.74.3.9 - 5.4) 
heel cylinder . 

: . *  . . 

. - .. 
. - 

[01 : N-m (kgm, ft-lb) . 

: Brake grease c c -.? 

fl@ : Brake fluid point .. -. .;_ :- . - . .. . 

SBR643A 
. - 

Brake Drum Removal 
Tighten two bolts gradually if brake drum is hard to remove. 

. . 

. a '  .. 

S B R ~ A  

Shoe Replacement 
Measure lining thickness. 

Standard thickness: 
6.1 mm (0.240 in) 

Lining wear limit (A): 
1.5 mm (0.059 in) 

Before installing new shoes, rotate nut until adjuster rod is at its 
shortest point. 
After installation, adjust shoe-to-drum clearance. Refer to Re- 
moval and Installation. 



REAR DRUM BRAKE (LT30) 

Wheel Cylinder lnspection 
Check wheel cylinder for leakage. 
Check for wear, damage and loose conditions. 
Replace if any condition exists. 

Removal and Installation 
When installing, measure brake drum inside diameter and 
diameter of brake shoes. Check that difference between diam- 
eters is correct shoe clearance. 

Shoe clearance: 
0.25 - 0.4 mm (0.0098 - 0.01!57 in) 

If necessary, adjust by rotating adjuster. 

Drum lnspection 
Standard inner diameter: 

295.0 mm (11.61 in) 
Maximum inner diameter: 

296.5 mm (1 1.67 in) 
Out-of-roundness (Ellipticity): 

0.03 mm (0.0012 in) or less 
Radial runout (Total indicator reading): 

0.05 mm (0.0020 in) or less 

Contact surface should be finefinished with No. 120 to 150 
emery paper. 
Using a drum lathe, lathe brake drum if it shows scoring, 
partial wear or stepped wear. 
After brake drum has been completely reconditioned or 
replaced, check drum and shoes for proper contact pattern. 



REAR DISC BRAKE (ADPOVC) - Caliper 

Torque member 

To pad contact area 

[C11 : N-m (kgm, ft-lb) 

@ : P.B.C.   POI^ ~ u t y ~  Cuprysil) grease or 
slliconhased grease points 

: Rubber grease points 
@ : Brake fluid point 

SBR430A 

Pad Replacement 
1. Remove guide pin. 

2. Swing cylinder body upward. Then remove pad retainer and 
inner and outer shims. 

CAUTION: 
When cylinder body is swung up, do not depress brake 
pedal because piston will pop out. 
Be careful not to damage dust seal or get oil on rotor. 
Always replace shims when replacing pads. 



REAR DISC BRAKE fADPOVCI..- Cal i~er 

Removal and Installation 
Remove torque member fixing bolts and union bolt. 

Install brake hose to caliper at protrusions securely. 

Disassembly 
Remove dust cover retainer with a screwdriver 

Push out piston with dust seal using compressed air. 

Inspection 
INSPECTION OF BRAKE DRAG FORCE 
(1) Swing cylinder body upward. 
(2) Make sure that wheel bearing is adjusted properly. Refer to 

section RA. 
(3) Measure rotating force (FI). 



REAR DISC BRAKE (AD20VC) - Caliper - - -- - - -  - 

Inspection (Cont'd) 
(4) Install caliper with pads to the original position. 
(5) Depress brake pedal for 5 seconds. 
(6) Release brake pedal, rotate disc rotor 10 revolutions. 
(7) Measure rotating force (F2). 
(8) Calculate brake drag force by subtracting Ft from F2. 

Maximum brake drag force (F2 - F1): 
55.9 N (5.7 kg, 12.6 Ib) 

If it is not within specification, check pins and pin cover in 
caliper. 
a Make sure that wheel bearing is adjusted properly. 
a Disc pads and disc rotor must be dried. 

DlSC PAD 
Check disc pad for wear or damage. 

Pad standard thickness (A): 
11 mm (0.43 in) 

Pad wear limit (A): 
2.0 mm (0.079 in) 

CYLINDER BODY 
a Check inside surface of cylinder for scoring, rust, wear, 

damage or foreign materials. If any such condition exists, 
replace cylinder body. 

a Eliminate minor damage from rust or foreign materials by 
polishing surface with fine emery paper. Replace cylinder 
body if necessary. 

CAUTION: 
Use brake fluid to clean. 

Assembly 
Insert piston seal into groove on cylinder body. 

a With dust seal fitted to piston, install piston into cylinder 
body. 

CAUTION: 
a Secure dust seal properly. 



- .  - -- - - - REAR DISC BRAKE (AD20VC) - Rotor 

Inspection 
RUBBING SURFACE 
Check rotor for roughness, cracks or chips. 

RUNOUT 
Adjust wheel bearing preload. 
Check runout using a dial indicator. , 

Refer to section RA. 
Rotor repair limit: 

Maximum runout 
(Total indicator reading at center of rotor pad 
contact surface) 

0.07 mm (0.0028 in) 

THICKNESS 
Rotor repair limit: 

Standard thickness 
18.0 mm (0.709 in) 

Minimum thickness 
16.0 mm (0.630 in) 





PARKING BRAKE CONTROL 

r 

1W N (20 kg, 44 Ibl 

SBR033A 

Parking brake warning bmp 

SB R438A 

Inspection 
1. Check control lever and ratchet for evidence of wear or 

other damage. 
2. Check wires for evidence of discontinuity or other deterio- 

ration. 
3. Check parts at each connection for deformation or damage. 

Installation 
1. Apply a coating of grease to sliding contact surfaces. 
2. Insert clevis pin from left side. 
3. After installation is completed, adjust entire system. 

Adjustment 
1. Pull control lever with specified amount of force. Check lever 

stroke and ensure smooth operation. 
Number of notches: 7 - 9 

2. Bend parking brake warning lamp switchplate so that brake 
warning lamp comes on when ratchet at parking brake lever 
is pulled. notches and goes out when fully released. 

Number of notches: 2 



CENTER BRAKE 

. - 

(17 -23.123-188) 

(C142 - 52 (4.3 - 5.3.31 - 38) 

Direction of rotation 
at forwarded condition SB R439A 

Brake Drum Removal 
Release parking brake control lever fully. 
Remove propeller shaft and drum. 

Shoe Replacement 
Measure lining thickness. 

Lining wear limit: 
1.5 mm (0.059 in) 

Lining standard thickness: 
5.1 mm (0.201 in) 

Before installing new shoes, rotate nut until adjuster rod is at its 
shortest point. 
After installation, adjust shoe-to-drum clearance. Refer to Re- 
moval and Installation. 



CENTER BRAKE 
- - _ . - --- - ---A -- - .  ~~ - - - 

Removal and Installation 
When installing, measure brake drum inside diameter and 
diameter of brake shoes. Check that the difference between 
diameters is the correct shoe clearance. 

Shoe clearance: 
0.25 - 0.4 mm (0.0098 - 0.01!57 in) 

If necessary, adjust by rotating adjuster. 

Drum Inspection 
Standard inner diameter: 

203.2 mm (8 in) 
Maximum inner diameter: 

204.5 mm (8.05 in) 
Out-of-roundness (Ellipticity): 

0.03 mm (0.0012 in) or less 
Radial runout (Total indicator reading): 

0.05 mm (0.0020 in) or less 

Contact surface should be finefinished with No. 120 to 150 
emery paper. 
Using a drum lathe, lathe brake drum if it shows scoring, 
partial wear or stepped wear. 
After brake drum has been completely reconditioned or 
replaced, check drum and shoes for proper contact pattern. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 
- - -- - - - - - - - - -. - - 

General Specifications 

All oprknrl* A-Ilr 
All 

 mas^ cylinder 

V~~ we@ w mq v a h  

o p t i i l  fQr 
A u m l i a  

Split point x reducing ratio 
kPa (bar, kgkm2, psi) x ratio 

Diaphragm diameter mm (in) 230 (9.06) I I 230 (9.081 
-: 
206 (8.07) 

Fmnt brake 
BRka model 

Cylinder bore diameter 
mm (in) 

Pad d h m m  
LHlgth x wldth x 
tMcknslr mm (in) 

D k f u f W O U w r d ~ ~ & , I  
thiChlm6 

Rear brake 

Ma& 

Cyllndr bore d i a m r  
mm (in) 

Lining or pad dimensions 
Length x width x 
ahicknan mm (in1 

Drum inride 
mm [in) 

D~sc rotor outer dtameter 
x thickness mm (in) 

Drum inside diameter 
mm (in) I 

CL36VA disc brake 

68.1 (2.681) 

130x 52x 11.5 
15.12 x 2.05 x 0.453) 

2 9 5 ~ 2 0 ~ 1 1 . 6 1 ~ 0 . 7 9 1  

P*ang brake 
Brake modd 

LT30drum 
brake 

26.10tl) 

296 x 60 x 6.1 
( 11.65 x 2.36 

x 0.2401 

295.0 (1 1.61) 

- 

I 

DS20HB 

BRAKE PEDAL 

A D W C  
dhe brake 

51.1(2.012) 

112.8 x 46.7 
x 1 1 (4.44 x 
1.839 x 0.43) 

- 
316 x 18.0 

(12.44 x 0.709) 

Lining d i i l o m  
Length~wCdthX 
thiokrt8~ mm (in) 

Inspection and Adjustment 

DISC BRAKE 

1 9 5 ~ 4 5 ~ 5 . 1  
(7.68 x 1.77 x 0.201) 

PARKING BRAKE CONTROL 

Tnnsmi~sPn tyue 

Frae hoight "H" - 
Depressed height [Applied 490 N 
(50 kg, 110 Ib) or pressure with 
erqinr ~ n n i n p j  mm (in) 

Pedal free pby mm (in) 

Ckaraner tMMMWl pdai stoppar 
end t h r d d  end of lamp 
wit& mm (in) 

#r 

202 - 212 
(7.95 - 8.35) 

Control WPJ 

Number of notches when 
warning lamp comes on 

Number of notches 
[Applied 196 N (20 kg, 44 Ib) of 
pressure] 

DRUM BRAKE 

M/T 

192- 202 
(7.66 - 7.951 

Cmter lam 

2 

- 

7 - 9 

120 (4.72) or more 

1 .O - 3.0 10.04 - 0.12) 

0.3 - 1 .O (0.01 2 - 0.039) 

AD2WC Bnke M i  CL3BVA 

Brake madel 

Lining wear limit 
Minimum thickness mm (in) 

Drum repair limit 
Maximum inside diameter 

mm (in) 

Maximum outsf-round- 
mm lin) 

Maximum runout mm (in) 

Pad lining wear limit 
Minimum thickness mm (in) 

Rotor repair limit 
Minimum thickness mm (in) 

Maximum runout mm (in) 
- - -  

LT30 DS2OHB 

1.5 (0-m) 

2.0 (0.079) 

296.5 ( 1 1.67 I 

18D (0.709) 

2043 (8.05) 

16.0 (0.630) 

0.03 (0.0012) 

0.06 (0.m) 

0.07 (0.0[#8) 
-- - 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

VACUUM PUMP 
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PRECAUTIONS 

Before disassembly, thoroughly clean the outside of the unit. 
Disassembly should be done in a clean work area. It is 
important to prevent the internal parts from becoming 
contaminated by dirt or other foreign matter. 
When disassembling parts, be sure to place them in order in 
a parts rack so they can be reinstalled in their proper 
positions. 
Before inspection or reassembly, carefully clean all parts 
with a general purpose, non-flammable solvent. 
Replace all gaskets, seals and O-rings. 
Avoid damaging O-rings, seals and gaskets during installa- 
tion. Perform functional tests whenever designated. 
Use nylon cloths or paper towels to clean the parts; 
common shop rags can leave lint that might interfere with 
their operation. 

For power steering: 
Before assembly, apply a coat of recommended A.T.F.* to 
hydraulic parts. 
Vaseline may be applied to O-rings and seals. 
Do not use any grease. * : Automatic transmission fluid 



PREPARATION 

SPECIAL SERVICE TOOLS 
*: Special tool or commercial equivalent 

Torque wrench 
@ HT62940000 

Socket adapter 
@ HT62900000 

Socket adapter 

ST27 180001 Removing steering 
Steering wheel puller 

Steering gear 
arm puller 

Strut and steering 
gearbox attachment 



PREPARATION 

*: Special tool or commercial equivalent 

I 
Tool number 
Tool name 

Description 

ST27091 000" 
Pressure gauge 

KV48 1009SO 
Oil seal drift set 
@ KV48100910 

Drift 
@ KV48100920 

Adapter 
@ KV48100930 

Adapter 

Measuring oil 
To oil pump outkt pressure 

- -y--J-- . - - 

8 Installing oil seal 

Unit application 
- - 

Manual steering I Power steering 



ON-VEHICLE INSPECTION 

OX. N.G. 
-166 

Checking Steering Wheel Play 
With wheels in a straight-ahead position, check steering 
wheel play. 

Steering wheel play: 
35 mrn (1.38 in) or less 

If it is not within specification, check tie-rod outer and inner 
ball joints. 

Checking Neutral Position on Steering Wheel 
Pre-checking 

Verify that the steering gear is centered before removing the 
steering wheel. 

Checking 
Check that the steering wheel is in the neutral position when 
driving straight ahead. 
If it is not in the neutral position, remove the steering wheel 
and re-install it correctly. 
If the neutral position is between two serrated teeth, loosen 
tie-rod lock nut and move tie-rod in the opposite direction 
by the same amount on both left and right sides to 
compensate for error in the neutral position. 

Checking Front Wheel Turning Angle 
Rotate steering wheel all the way right and left; measure 
turning angle. 

Turning angle: 
Full turns and toe-out turn 

Refer to section FA for S.D.S. 



ON-VEHICLE INSPECTION (Power Steering) 

Checking and Adjusting Drive Belts 
Refer to section MA for Drive Belt Inspection. 

Checking Fluid Level 
Check the level when the fluid is cold. 
CAUTION: 

Do not overfill. 
Recommended fluid is Automatic Transmission Fluid 
"Dexron Type". 

Checking Fluid Leakage 
Check the lines for improper attachment and for leaks, cracks, 
damage, loose connections, chafing or deterioration. 
1. Run engine at idle speed or 1,000 rpm. 
Make sure temperature of fluid in oil tank rises to 60 to 80°C 
(140 to 176OF). 
2. Turn steering wheel right-to-left several times. 
3. Hold steering wheel at each "lock" position for five seconds 

and carefully check for fluid leakage. 
CAUTION: 
Do not hold the steering wheel in a locked position for more 
than 15 seconds. 
4. If fluid leakage at connectors is noticed, loosen flare nut and 

then retighten. 
Do not overtighten connector as this can damage O-ring, 
washer and connector. 

Bleeding Hydraulic System 
1. Raise front end of vehicle until wheels clear ground. 
2. Add fluid into oil tank. Meanwhile quickly turn steering wheel 

fully to right and left and lightly touch steering stoppers. 
Repeat above operation until fluid level no longer decreases. 

3. Start engine. 
Repeat step 2 above. 
Incomplete air bleeding will cause the following to occur. 
When this happens, bleed air again. 

@ Generation of air bubbles in oil tank 
@ Generation of clicking noise in oil pump 
@ Excessive buzzing in oil pump 



ON-VEHICLE INSPECTION (Power Steering) 

Bleeding Hydraulic System (Cont'd) 
While the vehicle is stationary or while moving the steering 
wheel slowly, fluid noise may occur in the valve or oil pump. 
This noise is inherent in this steering system, and it will not 
affect performance or durability of the system. 

Checking Steering Wheel Turning Force 
1. Park vehicle on a level, dry surface and set parking brake. 
2. Bring power steering fluid up to adequate operating tem- 

perature. [Make sure temperature of fluid is approximately 
60 to 80°C (140 to 176OF).] 

Tires need to be inflated to normal pressure. 

3. Check steering wheel turning force when steering wheel has 
been turned 360° from neutral position. 

Steering wheel turning force: 
39 N (4 kg, 9 Ib) or less 

Checking Hydraulic System 
Before starting, check belt tension, driving pulley and tire 
pressure. 
1. Set Tool. Open shut-off valve. Then bleed air. (See "Bleed- 

ing Hydraulic System".) 
2. Run engine. 
Make sure temperature of fluid in tank rises to 60 to 80°C 
(140 to 176OF). 
WARNING: 
Warm up engine with shut-off valve fully opened. If engine is 
started with shut-off valve closed, oil pressure in oil pump will 
increase to relief pressure, resulting in an abnormal rise in oil 
temperature. 
3. Check pressure with steering wheel fully turned to left and 

right positions. 

CAUTION: 
Do not hold the steering wheel in a locked position for more 
than 15 seconds. 

Oil pump standard pressure: 
8,630 - 9,219 kPa 
(86.3 - 92.2 bar, 88 - 94 kg/cm2, 1,251 - 1,337 psi) 
at idling 

4. If oil pressure is below the standard level, slowly close 
shut-off valve and check pressure. 
When pressure reaches standard level, gear is damaged. 
When pressure remains below standard level, pump is 
damaged. 

5. If oil pressure is higher than the standard level, pump is 
damaged. 

CAUTION: 
Do not close shut-off valve for more than fifteen seconds. 
6. After checking hydraulic system, remove Tool and add fluid 

as necessary, then completely bleed air out of system. 





STEERING WHEEL AND STEERING COLUMN 

Installation 
STEERING WHEEL 

When installing steering wheel, apply multi-purpose grease 
to entire surface of turn signal cancel pin (both portions) 
and also to horn contact slip ring. 

STEERING COLUMN 
When installing steering column, fingertighten all lower 
bracket and clamp retaining bolts; then tighten them se- 
curely. Do not apply undue stress to steering column. 

When attaching coupling, be sure tightening bolt faces 
cutout portion. 

CAUTION: 
After installing steering column, turn steering wheel to make 
sure it moves smoothly and that the number of turns from the 
straight forward position to left and right locks are equal. 



STEERING WHEEL AND STEERING COLUMN 

Disassembly and Assembly 
CAUTION: 
After installing, turn steering wheel to make sure it moves 
smoothly and that the number of turns from the straight 
forward position to left and right locks are equal. 

When disassembling and assembling, unlock steering lock 
with key. 
Ensure that rounded surface of snap ring faces toward 
bearing when snap ring is installed. 
lnstall snap ring @ before inserting shaft into jacket tube. 

Install snap ring on upper shaft with box wrench. 



STEERING WHEEL AND STEERING COLUMN 

Self-shear screw 

SST3Ol A 

m n s  

Disassembly and Assembly (Cont'd) 
Adjust tilt lever as follows. 

(1) When tilt lever contacts flange portion, tighten adjusting bolt. 
(2) Turn tilt lever by 90° ( 0  ) in direction "P" to check that 

steering column moves smoothly without binding. 
(3) Return tilt lever to position 0 .  Make sure there is no free 

play (=O) of steering column when steering wheel is pushed 
down by force. 

Steering lock 
a) Break self-shear type screws with a drill or other appropriate 

tool. 

b) Install self-shear type screws and then cut off self-shear 
type screw heads. 

Inspection 
When steering wheel can not be rotated smoothly, check 
the steering column for the following matters and replace 
damaged parts. 

(1) Check column bearings for damage or unevenness. Lubri- 
cate with recommended multi-purpose grease or replace 
steering column as an assembly, if necessary. 

(2) Check jacket tube for deformation or breakage. Replace if 
necessary. 
When the vehicle is involved in a light collision, check 
dimension "L". If it is not within specifications, replace 
steering column as an assembly. * 

Column length "L": 
L = 681.6 - 683.2 mm (26.83 - 26.90 in) 
*: Models for only Middle East 

Except for Pickup model 



MANUAL STEERING GEAR (Model: VB70S) 
- - 

Removal and Installation 

VB7OS 

(01 : N.m (kg-m, h-lb) 

- - 
8sra48 

Gear housing 

To frame 
(q) 84-96 

18.6 - 9.8, 
62 - 71) 

Seaor shaft nut 

TO pitman arm L s - 5 4  
(01 235 - 265 

14.7 - 5.5.34 - 40) 
(24.0 - 27.0.174 - 1951 

Remove pitman arm with Tool. 
When installing, align four grooves of gear serrations with 
four projections of sector shaft serrations. 
When fitting steering lower joint, be sure tightening bolt 
faces cutout portion perfectly. 



MANUAL STEERING GEAR (Model: VB70S) 

Disassembly 

Sector shaft cover 

G&rt Sector SM djurting h i m  

Seaor shaft durting racmr 

Steering gear housing 

Ball nut and worm a s m b l y  

(kg-rn, ft-lb) 

CAUTION: 
Thoroughly drain oil by removing filler plug. 

1. Place steering gear in a vise with Tool in place. 
Remove sector shaft cover fixing bolts. 

Set worm gear in a straight-ahead position. 



MANUAL STEERING GEAR (Model: VB70S) 

Disassembly (Cont'd) 
Remove sector shaft with sector shaft cover. 

CAUTION: 
a. When pulling sector shaft out, be careful not to damage oil 

seal or associated parts. 
b. Set worm gear in a straight-ahead position. 

Remove sector shaft oil seal, if necessary. 

2. Remove rear cover. 

3. Draw out worm gear with worm bearing. 
CAUTION: 
a. Be careful not to allow ball nut to run down to either end 

of worm. 
Ends of ball guides will be damaged i f  nut is rotated until 
it stops at end of worm. 

b. Do not detach ball nut from worm shaft assembly. 
If necessary, replace entire unit as an assembly. 

c. Do not remove sector shaft needle bearings from steering 
gear housing. 
If necessary, replace entire gear housing as an assembly. 



MANUAL STEERING GEAR (Model: VB70S) 

Disassembly (Cont'd) 
Remove oil seal from rear cover. 

Assembly and Adjustment 
Fill space sealing lips of new sector shaft and rear cover oil 
seals with multi-purpose grease. 
Worm bearing preload 
1. Fit worm gear assembly with worm bearing in gear housing. 
2. Install rear cover on gear housing with gasket and worm 

bearing shims. 
Standard shim thickness: 

1.0 mm (0.039 in) 
Available worm bearing shims: 

Refer to S.D.S. 

3. Adjust worm bearing preload with Tools. 
CAUTION: 

Rotate worm shaft a few turns in both directions to 
correctly settle worm bearing and measure preload. 
When adjusting worm bearing preload, add or remove 
shims until correct adjustment is achieved. 
After correct adjustment is achieved, install oil seal in rear 
cover. 

Worm bearing preload (With oil seal): 
0.39 - 0.59 Nom (4.0 - 6.0 kg-cm, 3.5 - 5.2 in-lb) 

SECTOR SHAFT END PLAY 
Select suitable adjusting shim and adjust end play between 
sector shaft and adjusting screw. 

Sector shaft end play: 
0.01 - 0.03 mm (0.0004 - 0.0012 in) 

Sector shaft adjusting screw shims: 
Refer to S.D.S. 



MANUAL STEERING GEAR (Model: VB70S) 

Assembly and Adjustment (Cont'd) 
STEERING GEAR PRELOAD AND BACKLASH 
1. Press oil seal to steering gear housing using Tool. 
Before pressing oil seal, coat seal contacting face of oil seal 
with gear fluid. 

2. Install sector cover on adjusting screw with sector shaft. 
3. Set worm gear in a straight-ahead position. 
4. Insert sector shaft and sector cover assembly with gasket 

into gear housing. 
Carefully insert sector shaft in place, using care not to 
scratch oil seal. 

5. Tighten sector cover to gear housing. 

6. Adjust backlash as shown in figure. 
Rotate worm gear a few turns in both directions to settle 
down steering gear and in straight-ahead position, and then 
measure backlash at pitman arm top end. 

Backlash (In straight-ahead position): 
0 - 0.1 mm (0 - 0.004 in) 

7. Measure total preload. 
Steering gear total preload (With oil seals): 

New parts 
0.83 - 1.23 N-m (8.5 - 12.5 kg-cm, 7.4 - 10.9 in-lb) 

Used parts 
0.59 - 0.98 Nom (6.0 - 10.0 kg-cm, 5.2 - 8.7 in-lb) 



MANUAL STEERING GEAR (Model: VB70S) 

Inspection 
Clean all parts in solvent, then check their condition. 

SECTOR SHAFT 
1. Check gear tooth surface for pitting, burrs, cracks or any 

other damage, and replace if necessary. 
2. Check sector shaft for distortion on its serration, and 

replace if necessary. Also check gear housing for deforma- 
tion. 

STEERING WORM ASSEMBLY 
1. Inspect ball nut gear tooth surface, and replace if pitting, 

burrs, wear or any other damage is found. 
2. Ball nut must rotate smoothly on worm gear. If found too 

tight, assembly should be replaced. Check rotation of ball 
nut as follows: 

(1) Move ball nut to either end of worm gear, and gradually 
stand worm shaft and ball nut assembly until ball nut moves 
downward on worm gear under its own weight. 

(2) If ball nut does not move freely over entire stroke, replace 
assembly. 

Be careful not to damage ball nut guide tube while check is 
being made. 
CAUTION: 
Be careful not to allow ball nut to run down to either end of 
worm. 

BEARING 
1. Check worm bearing to see that it rolls freely and is free 

from noise, cracks, pitting or wear. 
When replacing worm bearing, replace it as a set of bearing 
and outer race. 
2. If sector shaft needle bearings are worn or damaged, 

replace as an assembly of gear housing and bearings. 

OIL SEALS 
Discard any oil seal which has once been removed. 
Replace oil seal if sealing lip is deformed or cracked. 
Discard oil seal if spring is fatigued or dislocated. 



POWER STEERING GEAR (Model: PB56SC) 

Removal and Installation 

PB56SC 

(01: N.m (kg-m, ft-lb) 

!ST? 148 

Remove pitman arm with Tool. 
When installing, align four grooves of gear serrations with 
four projections of sector shaft serrations. 

Before removing, clean exteriors of gear housing and oil 
pump with steam and dry with compressed air. 



POWER STEERING GEAR (Model: PB56SC) 

O-ring Q7 

k Sector shah 
adjusting screw 

Worm and valve 

f l  : N.m (kg-rn, ft-lb) 

20 - 24) SST030B 

Copper washer 

mw 

Disassembly 
ADJUSTING SCREW LOCK NUT O-RING 
Remove adjusting screw lock nut, and replace O-ring. 

SECTOR SHAFT OIL SEAL AND DUST SEAL 
1. Set stub shaft in a straight-ahead position. 
Straight-ahead position is a position where stub shaft is 
turned 1.85 turns (one full turn and 306O) from lock position. 



POWER STEERING GEAR (Model: PB56SC) 

Disassembly (Cont'd) 
2. Disconnect sector shaft cover bolt. 
Do not turn lock nut unless necessary; otherwise it will 
damage O-ring, resulting in an oil leak. 

3. Draw out sector shaft. 
Knock out end of sector shaft approximately 20 mm (0.79 in). 

4. Pull out sector shaft by hand. 
Attach plastic film to two bearings located inside gear 
housing while simultaneously pulling out sector shaft so that 
bearings will not drop into housing. 

5. Remove gear housing dust seal. 
6. Remove snap ring. 
7. Remove back-up ring and oil seal. 

8. Remove O-ring. 



POWER STEERING GEAR (Model: PB56SC) 

Disassembly (Cont'd) 
REAR HOUSING O-RING 
1. Remove sector shaft. 
2. Loosen (do not remove) rear housing bolts. 

3. Remove rear housing together with worm gear assembly. 
CAUTION: 
a. When worm assembly is removed, piston may turn and 

come off under its own weight. Hold piston to prevent it 
from turning. 
If piston-to-rear housing clearance exceeds 22 mm (0.87 in) 
by loosening, recirculating ball will be out of groove of 
worm; do not reinstall piston but replace the entire 
assembly. 

b. Take care not to damage teflon ring at piston end when 
removing. 

4. Remove Teflon ring and O-ring on worm and valve assembly. 

Assembly 
1. Install new O-rings on gear housing. 

Apply a thin coat of vaseline to new O-rings prior to their 
installation. 
Be careful not to install wrong O-rings as some of them 
resemble in size. 
Be careful not to separate worm and stub shaft. 

2. Install worm gear assembly with rear housing into gear 
housing. 

CAUTION: 
Be careful that teflon ring on piston is not damaged during 
insertion of gear housing. 
When worm assembly is halfway inserted, teflon ring is 
deflected. 
Take care not to damage teflon ring on comer of sector 
hole. 
Be sure that teflon ring settles in its correct position. 



POWER STEERING GEAR (Model: PB56SC) 

\ 

1-- ----- 
J 

i # 

Adjwting xrew lock nut 
SSTClB2 

Oil md 

ST832 

ce faces inward.) 

Inside snap ring 

Assembly (Cont'd) 
3. Gradually tighten rear housing bolts in a criss-cross fashion. 

ADJUSTING SCREW LOCK NUT O-RING 
Insert new O-ring into adjusting screw lock nut. 

Before inserting, apply a thin coat of vaseline to O-ring. 
Insert O-ring to make sure it fits into groove. , 

SECTOR SHAFT OIL SEAL 
When installing, be sure to use new oil seal, dust seal, 
back-up ring and snap ring. 
Before installing, apply a thin coat of vaseline to new oil 
seal and dust seal. 

1. Press new oil seal and then install back-up ring with tool. 

2. Install a new snap ring into gear housing. 
CAUTION: 
a. Turn snap ring to make sure it fits into groove. 
b. Always install snap ring with R face facing inward. 



POWER STEERING GEAR (Model: PB56SC) 

Assembly (Cont'd) 
3. Fit new O-ring into sector shaft cover. - 

Before installing, apply a thin coat of vaseline to O-ring. 
Make certain that O-ring is installed properly, and not 
damaged by sector shaft. 

SECTOR SHAFT 
1. Set piston rack at straight-ahead position. 
Turn piston rack about 10° to 15O toward yourself with your 
finger. 
This is for smooth insertion of sector gear. 
2. Gradually insert sector shaft into gear housing. 
When inserting sector shaft, simultaneously pull out plastic 
film so that bearings will not drop into housing. 

3. Tighten sector shaft cover bolts. 
4. Check turning torque and steering gear preload. 
Refer to lnspection and Adjustment. 

lnspection and Adjustment 
Before disassembling power steering gear component parts, 
make sure there is no oil leakage around sealing portion and 
check steering turning torque as follows. 
Check sealing portion. 

Adjusting screw nut O-ring 
Sector shaft cover O-ring ' 
Sector shaft oil seal 
Rear cover oil seal and O-ring 
Rear housing O-ring 
Gear housing O-ring 

Discard oil seal and O-ring which have once been removed. 
Replace oil seal and O-ring if sealing is deformed or cracked. 



POWER STEERING GEAR (Model: PB56SC) 

Inspection and Adjustment (Cont'd) 
TURNING TORQUE MEASUREMENT 
1. Measure turning torque at 360° position. 
(1) Install steering gear on Tool. 

(2) Turn stub shaft all the way to right and left several times. 
(3) Measure turning torque at 360° position from straight-ahead 

position with Tools. 
Turning torque at 360°: 

0.39 - 0.94 Nmm (4 - 9.6 kg-cm, 3.5 - 8.3 in-lb) 

(4) Measure turning torque at straight-ahead position. 
Straight-ahead position is a position where stub shaft is 
turned 2.14 turns (two-full turns and 50°) from lock position. 

Turning torque at straight-ahead position: 
0.2 - 0.4 N-m 
(2 - 4 kg-cm, 1.7 - 3.5 in-lb) higher than at 360° 

If they are not within specifications, adjust turning torque by 
turning sector shaft adjusting screw. 

2. Tighten adjusting screw lock nut with tools. 



POWER STEERING OIL PUMP 

Disassembly and Assembly 

Gwline engine Connsetrrr boft 
Iql U BB (5.0 - 7.0. - 611 

Reservo~r tank 

-68165-6.9.40-50) 

(32-43,23-311 

14-18(1.4-1.6.10-13) 

: N.m (kg-m, h-lb) 

SST045B 

mSl-42(3.2-4.3.23-3 

54 - 68 (5.5 - 6.9.40 - 50) 

sl*42(32-4.3,23-3tl 

(3.2 - 4.3.23 - 31) 



POWER STEERING OIL PUMP 

Pre-disassembly Inspection 
Disassemble the power steering oil pump only if the following 
items are found. 

Oil leak from any point shown in the figure. 
Deformed or damaged pulley. 

Disassembly 
CAUTION : 

Parts which can be disassembled are strictly limited. 
Never disassemble parts other than those specified. 
Disassemble in as clean a place as possible. 
Clean your hands before disassembly. 
Do not use rags; use nylon cloths or paper towels. 
Follow the procedures and cautions in the Service Manual. 
When disassembling and reassembling, do not let foreign 
matter enter or contact the parts. 
Remove snap ring, then draw pulley shaft out. 

Be careful not to drop pulley shaft. 

Remove oil seal. 
Be careful not to damage front housing. 



POWER STEERING OIL PUMP 

Disassembly (Cont'd) 

Inspection 
PULLEY AND PULLEY SHAFT 

If pulley is cracked or deformed, replace it. 
If an oil leak is found around pulley shaft oil seal, replace the 
seal. 
If serration of pulley or pulley shaft is deformed or worn, 
replace it. 

I 

F ~ o " ~  h o u s i n g 3  

Rear cover side Front housing dck 

Remove connector. 
Be careful not to drop spool. 

Assembly 
Assemble oil pump in the reverse order of disassembly, noting 
the following instructions. 

Before installation, coat the O-rings and oil seal with A.T.F.* 
Make sure O-rings and oil seal are properly installed. 
When assembling vanes to rotor, rounded surfaces of vanes 
must face cam case side. 
Always install new O-rings and oil seal. 
Be careful of oil seal direction. 

* : Automatic Transmission Fluid 

Pay attention to the direction of rotor. 

Install vanes properly. 



POWER STEERING OIL PUMP 

Assembly (Cont'd) 
CAUTION: 
Do not remove spool valve from connector or connector bolt. 

Model equipped with gasoline engine 
Apply A.T.F.' to O-ring. 

: Automatic Transmission Fluid 

Insert pin @ into pin groove @ of front housing and rotor. 
Then install cam ring @ as shown at left. 

Apply a coat of A.T.F. to O-ring. 
Be sure to install seal washer in its proper position. 



STEERING LINKAGE 

lardtop 81 Wagon model Removal and Installation 
25 - 28 (25  - 2.9.18 - 21) 

r h g  link 

. - . -- - - --, 
\Ball joint 

m: N.m (kg-m,ft-lb) 

'ickup model 

rs-64 (4.7-65,s-40) 
(ql 35 - 47 (3.6 - 4.8.26 - 35) 

Steering damper 

88-113(9.0-118.65-83) 

: Multa-purpose grease points 
(ql : N-m (kg-m, ft-lb) SS-8 



STEERING LINKAGE 

Removal and Installation (Cont'd) 
Remove pitman arm with Tool. 

Remove tie-rod with Tool. 

Inspection 
1. Check ball joint for play. If ball stud is worn and play in axial 

direction is excessive or joint is hard to swing, replace as a 
complete unit. 

Swinging torque: 
1.0 - 4.9 N-m 
(10 - 50 kgtm, 8.7 - 43.4 in-lb) 

Rotating torque: 
1.0 - 4.9 N-m 
(10 - 50 kgtm, 8.7 - 43.4 in-lb) 

Axial end play: 
1.3 mm (0.051 in) or less 

2. Check condition of dust cover. If cracked excessively, 
replace it. 
When replacing dust cover, be careful not to damage it. 
Lubricate ball joint with multi-purpose grease, if necessary. 

STEERING DAMPER 
Check for oil leakage and measure damping force. Replace if 
necessary. 

Damping force: 
at 0.3 m (1.0 R)/sec 

3,629 N (370 kg, 816 Ib) 
... Extended direction 
2,844 N (290 kg, 639 Ib) 
... Compressed direction 

FIXING LOCATION 
Check nuts and cotter pins for looseness, play or breaks. 
When looseness or play is found, check for wear on tapered 
portion of ball stud. 
When reassembling each ball joint, use new cotter pins. 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

Inspection and Adjustment 

STEERING COLUMN 

Steering gear type 

Model 

Turns of steering 
wheel on the vehicle 
(Lock-to-lock) 

Steering gear ratio 

: Option for Australia Pickup model 

Power steering 

PB56SC 

Steering damper 
[at 0.3 m 
(1.0 ft)lsec.l 

N (kg, Ib) 

Steering wheel 
axial play 

mm (in) 

Steering wheel play 
mm (in) 

Wagon 
and 

Hardtop 

3.7 

Manual steering 

VB7OS 

Destination 

Grade 

Column type 

3,629 (370,816) ... Extended direction 
2,844 (290,639) ... Compressed direction 

0 (0) 

35 (1.38) or less 

Pickup 

3.6 

Wagon 
and 

Hardtop 

5.2 

Australia and 
general areas 

17.0 

Pickup 

5.0 

Dimension "L" 
mm (in) 

Middle East 

Pickup 

DX 

24.4 - 26.8 

DX STD STD 

681.6 - 683.2 
(26.83 - 26.901 

Conventional 

- 

Collapsible 

Tilt* 

Conven- 
tional 

Non-tilt Tilt Non-tilt 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

MANUAL STEERING GEAR (Model: VB70S) POWER STEERING SYSTEM (Model: PB56SC) 

Worm bearing preload 
(Without oil seal) 

N-m (kgcm, in-lb) 

Steering gear preload 
(With oil seal) 

N.m (kgcm, in-lb) 
New parts 

Used parts 

Backlash at pitman arm 
top end (in a straight- 
ahead position) mm (in) 

New gear 

Used gear 

End play 
(Between sector shaft and 
adjusting screw) mm (in) 

Adjusting shim thickness 

Worm bearing shim 
thickness 

Oil capacity P (Imp pt) STEERING LINKAGE 

Steering wheel turning 
force (at 360' from 
neutral position and 
circumference of steering 
wheel) N (kg, Ib) 

Oil pump presure 
kPa (bar, kg/cm2, pi) 

Fluid capacity 
m!? (Imp fl oz) 

Normal operating 
temperature 'C lo F) 

Steering gear turning 
torque N.m (kgcm, in-lb) 

360° position from 
straightahead position 

Straight-ahead position 
(As compared with 
steering wheel turned 
360° ) 

Backlash at pitman arm 
top end (in a straight- 
ahead position) mm (in) 

End play (Between sector 
shaft and adjusting screw) 

mm (in) 

Adjusting shim thickness 

N (kg, b) 
98-490(10-50.22- 110) 

Appmx. 1 .270  ~60.00) 

0.39 - 0.59 (4.0 - 6.0.3.5 - 5.2) 

0.83 - 1.23 (8.5 - 12.5.7.4 - 10.9) 

0.59-0.98 (6.0-10.0.5.2 -8.7) 

0 - 0.1 (0 - 0.004) 

0 - 0.3 (0 - 0.012) 

0.01 - 0.03 (0.0004 - 0.001 2) 

"Measuring point: Cotter pin hole 

Thickness 
mm (in) 

.575 - .600 
(0.0620 - 0.0630) 

'550 - '575 
(0.0610 - 0.0620) 

.525 - l.550 
(0.0600 - 0.0610) 

.500 - '525 
(0.0591 - 0.0600) 

- 
(0.0581 - 0.0591 ) 

1.450 - 1.475 
(0.0571 - 0.0581) 

Thickness 
mm (in) 

0.5 (0.020) 

0.2 (0.008) 

0.1 (0.004) 

0.075 (0.0030) 

0.05 (0.0020) 

Approx. 

39 (4.9) or less 

8,630- 9,219 (86.3 - 92.2, 
88- 94, 1,251 - 1,337) at idling 

Approx. 900 - 1,000 
(31.7 - 35.2) 

60-80 (140-176) 

0.39 - 0.94 (4 - 9.6.3.5 - 8.3) 

0.2 - 0.4 (2 - 4, 1.7 - 3.5) higher 

0 - 0.1 (0 - 0.004) 

0.01 - 0.05 (0.0004 - 0.0020) 

Part number 

4821 3-BO100 

4821 4-80100 

4821 5-80100 

4821 &Bolo0 

48217-80100 

4821 8-Bolo0 

Part number 

4827382100 

48274821 00 

4827582 100 

4827682100 

48277-82100 

0.5 (718) 

Thickness 
mm (in) 

I m 5  - 1'800 
(0.0820 - O m 3 0 l  

''550-1'575 
( 0 . 0 0 1 0  - 0.OgZOl 

1.525 - 1.550 
(0.0600 - 0.0610) 

.500 - .525 
(0.0591 - 0.0600) 

1.475-1'500 
(0.0581 - 0.0591 ) 

- '475 
(0.0571 - 0.0581) 

Part number 

48213-80100 

48214-BO100 

48215B0100 

4821 6-801 00 

48217-BO100 

48218-BOlOO 



BODY 
I 

......................... GENERAL SERVICING (Including all clips and fasteners) BF- 2 

. ............................................................. BODY END BF- 6 
........................ DOOR (Including "Power Window" & "Power Door Lock") BF-12 

................................................... INSTRUMENT PANEL.. BF-22 
............ INTERIOR AND EXTERIOR (In EXTERIOR, including "Weatherstrips") BF-23 

SEAT ................................................................... BF-33 
............................................. WINDSHIELD AND WINDOWS BF-38 

SUN ROOF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BF-39 
.............................................. REAR COMBINATION LAMP BF-44 

CAB AND REAR BODY ................................................... BF-45 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BODY ALIGNMENT BF-50 

* For seat belt, refer t o  MA section. 
* For winch, refer t o  SE section. 

When you read wiring diagrams: 
Read GI section, "HOW TO READ WlR ING DIAGRAMS". 

See EL section, "POWER SUPPLY ROUTING" for power distribution circuit. 



GENERAL SERVICING 

Precautions 
When removing or installing various parts, place a cloth or padding onto the vehicle body to prevent 
scratches. 

a Handle trim, molding, instruments, grille, etc. carefully during removing or installation. Be careful not to 
soil or damage them. 
Apply sealing compound where necessary when installing parts. 
When applying sealing compound, be careful that the sealing compound does not protrude from parts. 
When replacing any metal parts (for example body outer panel, members, etc.), be sure to take rust 
prevention measures. 

Clip and Fastener 
Clips and fasteners in BF section correspond to the following numbers and symbols. 
Replace any clips and/or fasteners which are damaged during removal or installation. 

No. Symbol 

SBF092B 

- -  

Shape 

SBF1098 

+ 
Removal & Installation 

3 

Removal: 
R m o w  by bending up with 
a flat-bladed scrmwdrivor. 

SBF094B 

SBF114B 

Removal: 
Pull up by rotating 

SBFl13B 
SBF137B SBF115B 

SBFl  lOB SBFlllB 

Removal: 
Remove with f la t -b ldd 
scmvdrivers or pliers. 

SBFl  1 2 6  



GENERAL SERVICING 

Clip and Fastener (Contrd) 

No. Symbol 

SBF141B 

SBF089B 

SBF3668 

SBF636C 

SBFlO3B 
- - 

Shape 

SBF 1420 

Removal 81 Installation 

Runwok 
Tilt dip n i n d i i  by 
rron. mn dnrr aut 

SBF1438 

Rmnornl: 
RmomwYbfld.bldd 
lcrmdrkur or p l k  

SBFOOOB SBF091B 

Removal: 
Remove by bending up with 
f lat-bladed screwdrivers 

SB F 3WB 

W 
SBF637C 

SBFlO4B 

8BF3678 

Ranoval: 

SBF638C 

SBF147B 



GENERAL SERVICING 

Clip and Fastener (Cont'd) 

No. 

@2J 

Yaip4 Rlmoml: 

Flat-bladed screwdr~ver 

B 
SBFWC SBF036C Cl~p-B (Grommet) 

S B F l U B  

Symbol 

SBF173D 

SBF37lB 

Shape 
-- - 

SBF174D 

SBF372B 

f 

Removal & Installation 
I 

Removal: 
Remove with flat-t-bl.d.d 
rclanrdrivers or pliers. 

rTq 
SBF176D 

SBF373B 
I 



GENERAL SERVICING - - -. - - - - 
.- -- - - 

Clip and Fastener (Cont'd) 

Remove by bending up with 
Rat-bladed ramrdrivers. 

Holder portion of clip must be 



BODY END 

Front End 
Hood adjustment: Adjust a t  hinge portion. 
Hood lock adjustment: After adjusting, check hood lock control operation. Apply a coat of grease to 
hood lock engaging mechanism. 
Hood opener: Do not attempt to bend cable forcibly. Doing so increases effort required to unlock hood. 
Front grille: It is made of plastic, so do not use excessive force and take care to keep oil away from it 

Front bumper type 1 



BODY END 

Front End (Cont'd) 

Hood lock adjustment 
Adjust lock so that hood primary lock meshes at a position 
where hood is  1 to 1.5 mm (0.039 to 0.059 in) lower than 
fender. 
After hood lock adjustment, adjust bumper rubber. 
When securing hood lock, ensure i t  does not tilt. Striker must 
be positioned at the center of hood primary lock. 
After adjustment, ensure that hood primary and secondary 
lock operate properly. \ 

'%% 

Hood lock secondary latch hooking length -, 
More t h n  

'-Secondary latch 

Front grille type 2 

* : Bumper assembly mounting bolts 
PJ) : N.m (kgm, ft-lb) 

SBF943D 



BODY END 

Rear End 
PICKUP 

r R e a r  gate lock adjustment rn 

[CIJ : N-m (kgm, ft-lb) 

SBF945D 



BODY END 

Rear End (Cont'd) 
WAGON AND HARDTOP 

Bumper assembly mounting bolts 
32 - 41) 

(1.3 - 1.6.9 - 12) 
N m  (kg-rn, ft-lb) 

Fuel filler lid opener 
Opener cable: Do not attempt to bend cable using excessive force. 
After installation, make sure that fuel filler lid open smoothly. 

- 

8Bf 764A 



Rear End (Cont'd) 
Back door lock system adjustment: Adjust lock so that it is in the center of the striker. After adjusting, 
check back door lock operation. 

/- 
Uppw lock removal and installation a 

\ \'- Prnk dovetail m m m l  and installation 

Lower striker adjustment 

Dovetail striker adjustment 



BODY END 

Rear End (Cont'd) 

: N.m (kg-m, ft-lb) 



DOOR 

When removing or adjusting door, remove fender protector first. 
After adjusting door or door lock, check door lock operation. 

Front Door 
TYPE 1 

(2.1 - 2.7.15 - 20) 

Lowr sarh adjustment 



DOOR 
Front Door (Cont'd) 

TYPE 2 

Door adjustment odrkbbdk- 

Striker adjustment 

la 

Unit: mm (in) 

PJ) : N.m (kg-m, ft-lb) 

SBF949D 



DOOR 

Rear Door 

Outside handle adjustment 

Unit: mm (in) 

Striker adjustment 

Door adjustment 

4 



DOOR 

Power Window 
WIRING DIAGRAM 

POWER W I  NDOW AMP. - F r o n %  d r i v e r  r i d e  d o o r  ( i n s i d e  o f  r r l n )  --------------- 
REMARKS 

, i i 

outnU Window u ~ w a r d  r o w e r  ¶ours .  
" O n . i W l n d o r  downward Dower r o u r c  

- i WAGON m o d e  l , 
I 

FRONT 
POWER 

DR l VER 
W I NDOW 

S I D  
SW I 

I E 
T C H  

-; 

WAGON mode 11 ! 



DOOR 

Power Window (Cont'd) 

(:R.H. d r i v e  m o d e l  
(:L.H. d r i v e  m o d e l  
( :wagon m o d e l  
- : n a r d  T O R  m o d e l  &. 

P i c k u p  m o d e l  

(Rear L.H.door 
harness] 

REAR L.H.SIDE POWER 
WINDM SWITCH 

REAR L.H.SIDE POWER 
W l NDOW REGULATOR 

T - r t t ( * : u ~ ~  d l  



DOOR 

Power Window (Cont'd) 
ONE-TOUCHE (Auto) OPERATION 
Power window system is designed to fully open or close the driver's window automatically by one-touch 
(Auto) operation of driver's door window switch. Stopping the window a t  the fully open or closed position 
is done by power window AMP. operation. 
POWER WINDOW AMP. INSPECTION (L.H.D. model) 

FRONT DRIVER SlDE POWER 
WINDOW SWITCH 

POWER WINDOW TIMER RELAY 
When ignition switch ON or ST, 
ON. 

SYSTEM 
this system i s  

(Via Power Window Relay) 

operating SlDE POWER WINDOW 
REGULATOR 

y%q VOLTMETER / \ ,ul 

Carry out this operation check in this chart from left to  right continuously. I 
POWER WINDOW AMP.- Front driver side door (Behind door trim) 

When current flows excessively, circuit breaker will cut off current to prevent damage to the system. 



DOOR 

Power Window (Cont'd) 
POWER WINDOW AMP. INSPECTION (R.H.D. model) 

POWER WINDOW TIMER RELAY SYSTEM 
DRIVER'S WINDOW SWITCH 

FRONT DRIVER 
SIDE POWER WINDOW 

Keeping opera- Keeping owrb  
lion until fully tion until fully 

Suning closed. then Starting open. then 
Regulalbn owrmion 

automafically. automatically. 

Upward omation Downward operation 

AMP. OPERATION 

Carry out this operation check in this chart from left to right continuously. 

POWER WINDOW AMP. - Front driver side door (Behind door trim) 



T o  p o w e r  w i n d o w  s y s t e m  
a n d  SUN ROOF s y  s tern - 

FUS l BLE L I NK-Br own 

DOOR LOCK T l MER 

(Front  a s s i s t  
s i de door harness) 

FRONT A S S I S T  S I D E  ACTUATOR 
I n s i d e  o f  door 

P O S ~  ~ t 0 r  L I M I T  SWITCH 

@Look Ckrlock 
BCkrlook Look 

REAR R . H . S I D E  ACTUATOR 
l n s i d e  o f  door 

P O S ~  ~ t 0 r  L I M I T  SWITCH 

Ihl oak Lock 

REAR L . H . S I D E  ACTUATOR 
Inside o f  door 

p o s i s t o r  L I M I T  SWITCH 
I therma1 c l r c u l  
b r e s k s r l  

Loch lhlook 

BACK DOOR ACTUATOR 

pOS i 5 t O r  L I M I T  SWITCH 



DOOR 

Power Door Lock (Cont'd) 
DOOR LOCK TIMER INSPECTION 

TESflNG OPERATION 

Carry out the complete inspection in this chart from Ieh to 
right. 
Do not carry out any witch operations that are not described 
in the above chart so as to avoid breaking th door lock timer. \ 

- 
t w - 
w ' 
p - 
" 
a 1 
$5 
O m  

I Lighting period of test lamp differs according to SW-B operation. 
Moreover, test lamp may come on once or it may not come on 
at all. If this occurs, do not judge it faulty solely from this step. I 

INSPECTION CIRCUIT (Thk test circuit must be w i d  by the technician) 

SW-A 
operation 

operation 

Test lamp 
owration 

SW-B 

DOOR LOCK TIMER 

OFF 

OFF 

OFF 

1 1 1  CIRCUIT CONNECTIONS I 

Turns 
ON 

OFF 

ON 

y~pz;. 
+ OFF 

I - 
,, I ToIFrom actuators (Lock ground & Unlock power 

31 

32 

I JJ I source) I 

ON 

OFF 

OFF 

Power source (BAT) 

ToIFrom actuators (Lock power source & Unlock 
ground) 

34 1 To lock-unlock switches (Input signal for lock) 1 
I 

35 1 Ground 

Turns 
OFF 

OFF 

OFF 

I 

39 1 To lock-unlock switches (Input signal for unlock) 

When current flows excessively, circuit breaker will cut off current to prevent damage to the system. 

OFF 

Tr; 
ON 

'ApprOx. 1 .O 18c.l 

-r OFF 

OFF 

ON 

OFF 

OFF 

L F F  

OFF 

TurnsON 

Ah- SW-A 
operation, 

i r n ~ i a t e ~ y  
turns ON 

_ON-0FF ON -r OFF 

Tip 
Turns 
OFF 

OFF 



INSTRUMENT PANEL 

These parts are made of plastic, so do not use excessive force and be careful not to damage them. 

f : Instrument assembly mounting bolts and screws 



INTERIOR AND EXTERIOR 

When handling interior or exterior, do not use excessive force and take care not to damage them. 
Apply sealing compound where necessary while installing parts. 
When applying sealing compound, be careful that the sealing compound does not protrude from parts. 

Interior 
SIDE AND FLOOR TRIM - Passenger room 
Hardtop 

Assist grip 



INTERlOR AND EXTERIOR 

Interior (Cont'd) 
Wagon 

Basically same as Hardtop for front portion. 

For 3rd krP a n d  
2nd s ~ l i t  seat model 

Pickup 



INTERIOR AND EXTERIOR 

Interior (Cont'd) 
Roof trim installation 

ROOF TRIM & SIDE TRIM 

Affix double-faced adhesive tape to 
body flanw and install securely. 

SBF996A 

Affix hodlining to body fbngl 
starting from cornu portion. 

SBFOOl B 



INTERIOR AND EXTERIOR 

Interior (Cont'd) 



INTERIOR AND EXTERIOR 

Exterior 
Apply sealing compound where necessary while installing parts. 
When applying sealing compound, be careful that the sealing compound does not protrude from parts. 



INTERIOR AND EXTERIOR 

@ Cowl top sealing rubber 

~xtei ior  (Cont'd) 

@ @ Rear side window and back door window 
weatherstrip 

Hood front sealing rubber 

Hood front rrsli 

-- 

Butyl tape portion 

Vehicle center 

Equipped with windshield molding type 

Removal l nstallation 

a I t  is better to install glass aher mounting molding on 
weathernrip. 
When replacing molding without removing glass, be 
careful not to deform molding or scratch weathemrip. 
To make installation easier, apply soapy water to the 
groove in the weatherstrip molding. 

SBF9610 
.- -. - 

@ Windshield weathentrip 

@ Slide window 
Refer to "Rear Side Slide Window" of 
WINDSHIELD A N D  WINDOWS. 



INTERIOR AND EXTERIOR 

Exterior (Cont'd) 
@ Back door weatherstrip 

@ Fillet molding 

Hardtop 

For Wagon, it is basically same as one for Hardtop. SBF9630 
- - - - - - - - . - - - - -. - . - . - - - - - - - -- - - - . . - - 



- - INTERIOR A N D  EXTERIOR 
Exterior (Cont'd) 

@ Side step 

13- 16(1.3- 1.6.9- 12) 

B - 12) 

[C129 - 37 (3.0 - 3.8.22 - n) 
(C1 : N-m (kpm, ft-lb) 

For Hardtop and Van, it is basically the same as the one for Wagon. SBF517E 
b 

@I Mud guard @ Air outlet grille 



INTERIOR A N D  EXTERIOR 

@ Door inside seal 
Exterior (Cont'd) 

@ Back window 

Door inner pwtl 

SBF967D 

@ Door outside seal 

Door outside seal 

SBFS880 
- -- 

@ Door weathentrip 

Back door finisher 



INTERIOR AND EXTERIOR 

Exterior (Cont'd) 
@ Drip end cap 

lnstallation 

For Australia 

- 

SBF972D 

@ Sun roof weatherstrip & lid weatherstrip 
(Manual model) 

Installation 

> 

@ Sun roof weatherstrip (Electrical model) 



SEAT 

When removing or installing the seat trim, handle it carefully to keep dirt out and avoid damage. 

Front Separate Seat 

mmholdrr  
a Rmmmholdrrdter 

rolliw up amback trim. 

Front suat mounting 

Walk-in device 

( o  The walk-in system is non-adjustable. 

pJ) : N.m (kg-m, ft-lb) 

SBF975D 



- . . -- - - - -- SEAT 

Front Split Seat 

Front s a t  mounting bracket 

~ ~ S - S S C M - ~ . ~ , S ~ - ~ ~ I  

m : Nm (kg-rn, ft-lb) 

SBF976D 



SEAT - -  - - 
pp - -.J 

2nd Seat 
TYPE 1 

r" at lock installation & striker adjustment 



SEAT 

2nd Seat (Cont'd) 
'YPE 2 

I 

: N-m (kgm, ft-lb) 

SBF978D 

TYPE 3 

: N.m (kgm, ft-lb) (~*-S.6,32-41) 



SEAT 

3rd Seat 
TYPE 1 

Seat lock & striker removal and installation 

21 - 26 (2.1 - 2.7.15 - 20) 

Rubber cushion 

13 - 16 (13  - 1.6.9 - 12) 

13-16(1.3-1.6.9-12) 

(0) : N.m (kg-rn, ft-lb) 

SBF0800 



WINDSHIELD AND WINDOWS 

Windshield 
A weatherstrip type mounting method has been adopted for mounting the windshield. Refer to Exterior @ 
in INTERIOR AND EXTERIOR. 

Back Door Window 
A weatherstrip type mounting method has been adopted for mounting the back door window. Refer to 
Exterior @ in INTERIOR AND EXTERIOR. 

Rear Side Window 
A weatherstrip type mounting method has been adopted for mounting the side window. Refer to Exterior 
@ @ in INTERIOR AND EXTERIOR. 

Rear Side Slide Window 
REMOVAL AND INSTALLATION 

Channel & weathemrip 
SBFSEZO 



SUN ROOF 

Manual Sun Roof 
Handle finisher plate and glass lid with care so as not to damage it. 

Handle (Mak side) adjustment 

m 

Safety catch imtallation 

When mounting safety catch onto 
tho board, -ply sealant to screw 
portion. ( C )  portion) /. 



SUN ROOF 

Electric Sun Roof 
Do not move or remove limit switch unless it is necessary. 
After adjustment, check sun roof operation and lid alignment. 
For easier installation, mark each point before removal. 

Outer lid adjustment / 

and wire assembly 

Wind MI- -a2b 

Wire guide assembly 

L w i m  removal & installation 



SUN ROOF 

Outer lid adjustment 
Electric Sun Roof (Cont'd) 

Wire removal & installation 

SBFOB40 

Front 

Adjust clearances (A) and (6) between outer l id and roof so 
they are equal. To close outer l id properly, adjust clearance 
(Dl slightly wider than IC). 
Make outer l id flush w ~ t h  roof within a tolerance of 
+2 6.08 in). 
-1 mm (--0.04 

SBF285B 
. .  - 

When replacing wire, remove rail first 
and then link & wire assembly. 
Be sure to  lubricate. 

SBK1630 

Slider adjustment 

Apply sealant 



SUN ROOF 
Electric Sun Roof (Cont'd) 

WIRING DIAGRAM 



SUN ROOF 

Electric Sun Roof (Cont'd) 
SAFETY RELAY INSPECTION 

REMARKS 

Connections Harness 
=lor 

21 To sun roof SW @ (Close) L/Y - 

22 From slide relayclose YIB 

23 Power source (IGN) WIR 

24 To safety limit SW 0 L/W 

INSPECTION CIRCUIT 
(This test circuit must be 
made by the technician.) 

SAFETY RELAY Sw-6 

- - Safety relay operation - - 

Carry out this inspection in this chart from left to right continuously. SBF24SDl 

When current flows excessively, circuit breaker will cut off current to prevent damage to the system. 

Turn ON 

ON 

Turn ON 

OFF 

Turn OFF 

ON 

OFF 

Turn OFF 

SW-A operating condition 

SW-B operating condition 

Safety relay operation 
Test lamp-A 

Test lamp-B 
z 

OFF 

OFF 

OFF 

OFF 

Turn ON 

OFF 

Turn ON 

OFF 

ON 

Turn ON 

Turn OFF 

Turn ON 



REAR COMBINATION LAMP 

Rear Combination Lamp Lens Installation 
Remove fragments of rear combination lamp lens using pliers. 

Remove remaining sealant using soldering iron. 
Soldering iron should be hot enough to melt lens fragments. 

Apply Nissan Genuine Sealant (Part No. B6553-89985) or 
equivalent. Then fit housing with lens. 



CAB AND REAR BODY 
- 

Cab-Body - PICKUP 
Remove following parts in engine room at least. 

(1) Main harness and other wiring harness 
Disconnect brake and clutch line in engine compartment. 
Remove following parts under body at least. 

(1 ) Transmission and transfer control levers 
(2) Hand brake control lever and cable 
(3) Main harness and other wiring harness 



CAB AND REAR BODY 

Rear Body - PICKUP 
Remove following parts at least. 

(1) Rear combination lamp and license plate lamp harness. 
(2) Fuel filler tube fixing screws. 



CAB AND REAR BODY 

Cab Body - WAGON & HARDTOP 
Remove following parts in engine room at least. 

(1 ) Main harness and other wiring harness 
Disconnect brake and clutch line in engine compartment. 
Remove following parts under body at least. 

(1 ) Transmission and transfer control levers 
(2) Hand brake control lever and cable 
(3) Main harness and other wiring harness 

Remove seat belt anchor bolt. 

Hardtop model 

Wagon model 

SBFWSE 



CAB AND REAR BODY 

Body Mounting - PICKUP 
When removing, be sure to replace bolts and nuts (sealant applied bolts or self-lock nuts are used for all 
mounting). 

L a m - 6 5  
( 4 4 -  5.6.32 - 41) 
Section @ 

d i g h t e n  nut until bolt thread 
protrudas 3 to 3.5 mm (0.118 to 0.138 in). 

Section @ 



CAB AND REAR BODY 
- - - 

Body Mounting - WAGON & HARDTOP 
When removing, be sure to replace bolts and nuts (sealant applied bolts or self-lock nuts are used for all 
mounting). 

Wagon model 

Lm 31 - 39 
(3.2 - 4.0.23 - 29) 
Section @ 



BODY ALIGNMENT 

All dimensions indicated in figures are actual ones. 
When a tram tracking gauge is used, adjust both pointers to equal length and check the pointers and 
gauge itself to make sure there is no free play. 
When a measuring tape is used, check to be sure there is no elongation, twisting or bending. 
Measurements should be taken at the center of the mounting holes. 
An asterisk (*) following the value a t  the measuring point indicates that the measuring point on the other 
side is symmetrically the same value. 
Measurement points 
The coordinates of the measurement points are the distances measured from the respective dimension 
lines in the direction of "X", "Y" and "Z". 

@ : Left hand 
@ : Right hand 
@I : Front side 

I-) * * (+I  I "X" : Vehicle center 

: Wagon model 
1 

"Y " 

: Hardtop model 

Engine Compartment 
MEASUREMENT 

"Y" : Center line of front axle 
"2" : lma ginary base line 

[250 rnm (9.84 in) below datum line 
( 8 ~ o z ~ ~  at design plan)i 

Unit: mm (in) 



BODY ALIGNMENT 

Engine Compartment (Cont'd) 
DETAILED MEASUREMENT POINTS 



BODY ALIGNMENT 

Engine Compartment (Cont'd) 



BODY ALIGNMENT 

MEASUREMENT POINTS 
Underbody - PICKUP 



BODY ALIGNMENT 

Underbody - PICKUP (Cont'd) 
MEASUREMENT 



BODY ALIGNMENT 

Underbody - PICKUP (Cont'd) 
DETAILED MEASUREMENT POINTS 

Points 

@ 

@ @  

@ @ 

@ @ 

@ 

@ @  

@ @ 

@ @ 

@ @ 

@ @ 

Hole dia. 
mm (in) 

- -  

32(1.26) 

32(1.26) 

32 (1.26) 

15x23 
(0.59 x 0.91 

15x 23 
(0.59 x 0.91 1 

12(0.47) 

12 (0.47) 

15x 23 
(0.59 x 0.91 ) 

15x23 
(0.59 x 0.91 1 

15 (0.59) 

(in) 

"Z" 

344 
(13.54) 

213.1 
(8.39) 

21 5.4 
(8.48) 

434 
(17.09) 

434 
(17.09) 

434 
(17.09) 

434 
(17.09) 

434 
(17.09) 

434 
(17.09) 

434 
(17.09) 

" X  

455 
(17.91) 

630 
(24.80) 

654 
(25.75) 

560 
(22.05) 

560 
(22.05) 

505 
(19.88) 

505 
(19.88) 

560 
(22.05) 

560 
(22.05) 

560 
(22.05) 

Detailed points 
Coordinates mm 

"Y" 

-475 
(-18.70) 

885 
(34.84) 

1,800 
(70.87) 

2.1 38 
(84.17) 

2,505 
(98.62) 

2,760 
(108.66) 

3,172 
(124.88) 

3,424 
(134.80) 

3,755 
(147.83) 

4,057 
(159.72) 

- - 

SBF274B 

A 

Cabbodyor 
rear body 
mounting hole 



BODY ALIGNMENT 
- -- - 

Underbody - PICKUP (Cont'd) 

Points 

@ @ 

@ @ 

@ @ 

@ @ 

@ @  

Hole dia. 
mm (in) -- 

35 (1.38) 

15.3 (0.602) 

14 (0.55) 

14 (0.55) 

35(1.38) 

Detailed points 

Front spring 
front mounting 

"X" 

342 
(13.46) 

457 
(17.99) 

330 
(12.99) 

463 
(18.23) 

475 
(18.70) 

SBF670C 

~~1 ~ m n t  
lbrorkr mountinn 

SBFOIJE 

ront spring 
rear mounting 

F=& Q 
lnmr rid. 

SBF669C 

Front R* Wing 
from mounting 

-@ '=z? 
Innr* side 

SBF6-C 

r swing 

0 
b Fm& 

Inner s~de 

SBP670C 

Front shock 
absorber 
mounting hole 

Front spring 
rear mounting 
hole 

Rear spring 
front mounting 
hole 

Rear spring 
rear mounting 
hole 

- - 

Coordinates mm 

"Yo' 

-510 
(-20.08) 

106 
(4.17) 

542 
(21.34) 

2,386 
(93.94) 

3,755 
(147.83) 

(in) 

"2" 

209 
(8.23) 

385 
(15.16) 

67 
(2.64) 

30 
(1.18) 

243 
(9.57) 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP 
MEASUREMENT POINTS 
Wagon model 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP (Cont'd) 
MEASUREMENT 
Wagon model 

For L.H. drive model, it is basically same as one for R.H. drive model. 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP (Cont'd) 
MEASUREMENT POINTS 
Hardtop model 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP (Cont'd) 
MEASUREMENT 
Hardtop model 
a For L.H. drive model, it is  basically same as one for R.H. drive model. 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP (Cont'd) 
DETAILED MEASUREMENT POINTS 

@ @  32(1.26) 
654 1,700 213.4 

(25.75) (66.93) (8.40) 

2,270 213.4 

Detailed points Points 

@ 

@ @ 

Coordinates mm (in) Hole dia. 
mm (in) 

34(1.34) 

34 (1.34) 

"X" 

455 
(17.91) 

630 
(24.80) 

"Y" 

-575 
(-22.64) 

785 
(30.91 

"2" 

343.8 
(13.54) 

21 5.4 
(8.48) 



BODY ALIGNMENT 

Underbody - WAGON & HARDTOP (Cont'd) 
- 

Points 

@ 

- 

Coordinates mm (in) Hole dia. 
mm (in) 

14.5 (0.571 1 

- - -  = .- - 

Detailed points 
"Z" 

148 
(5.83) 

" X U  

552.4 
(21.75) 

SBF022E 

"Y' 

a: 
3,164.1 
(124.57) 

: 
2,594 . 

(102.13) 

Rear panhard 
rod mounting 
hole 



HEATER & 
AIR CONDITIONER 

SECTION HA 

AIR FLOW AND COMPONENT LAYOUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA- 2 
DOOR CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA- 6 
HEATER ELECTRICAL CIRCUIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA- 9 
PRECAUTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-11 
PRECAUTIONS FOR REFRIGERANT CONNECTION .. . . . . . . . . . . . . . . . . . . . . . . . . .  HA-12 

........................................................... PREPARATION HA-13 
DISCHARGING. EVACUATING. CHARGING AND CHECKING ..... . . . . . . . . . . . . .  HA-16 

SERVICE PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-22 
DESCRIPTION OF AIR CONDITIONER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-32 
AIC PERFORMANCE TEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-34 

COMPRESSOR OIL - For DKS-16H (DIESEL-KIKI make) . ....................... HA41  

COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) . . . . . . . . . . . . . . . . . . . . . . . . . .  H A 4 3  

A/C ELECTRICAL CIRCUIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-51 
AIC ELECTRICAL COMPONENTS ........................................... HA-54 
AIC COMPONENT LAYOUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-58 

TROUBLE DIAGNOSES .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-60 
SERVICE DATA AND SPEC1 FlCATlONS (S.D.S.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HA-77 

I When you read wiring diagrams: 
Read GI section. "HOW TO READ WIRING DIAGRAMS" . 

1 See EL section. "POWER SUPPLY ROUTING" for power distribution circuit . I 



AIR FLOW AND COMPONENT LAYOUT 

Air Flow 
FOR L.H. DRIVE MODEL 

vml?i- 
Air 

Air conditioner 

@ To ventilator 

: Air passed through heater core 

@ : ~ i x e d a i r ( e + @ )  

Floor 

@ TO flow 

~.cirr*lt,ation air J 
- 

@ To defroster f i  

@ TO defroster 

: Air not passed through heater core 



AIR FLOW AND COMPONENT LAYOUT 

Air Flow (Cont'd) 
FOR R.H. DRIVE MODEL 

Floor 

Ventilation 

Air conditioner ir conditioner Recirwhtion air 

itch 
Floor and defroster 

L~ernperature L Fan lever 
control lever 

Defroster 

To ventilator 

: Air passed through heater core 

k2 : Mixed air I + @ ) 
: Air not paned through heater core 



AIR FLOW AND COMPONENT LAYOUT - 

Air Flow (Cont'd) 
OVERHEAD TYPE REAR COOLING UNlT (Type 1) 

Rear cooler unit 

REAR COOLING UNlT (Type 2) 



AIR FLOW AND COMPONENT LAYOUT 

Component Layout 



DOOR CONTROL 

1 For L.H. drive model / I 

I ' bid. link RHA2da 

Control Cable and Rod Adjustment 
When adjusting ventilator door rod and defroster door rod, 
first disconnect air control cable from side link. Reconnect 
and readjust air control cable. 

VENTILATOR DOOR CONTROL ROD 
1. Move side link in direction of arrow. 
2. With upper and lower ventilator door levers held in the 

direction of the arrow as shown in the figure at left, connect 
rods @ and @ to their corresponding ventilator door levers, 
in that order. 

DEFROSTER DOOR CONTROL ROD 
1. Move side link in direction of arrow. 
2. Connect rod to side link while pushing defroster door lever 

in direction of arrow. 



DOOR CONTROL 
- - - - 

Control Cable and Rod Adjustment (Cont'd) 
AIR CONTROL CABLE 

Clamp the cable while pushing cable outer and side link in 
direction of arrow. 

WATER COCK CONTROL ROD 
When adjusting water cock control rod, first disconnect 
temperature control cable from air mix door lever. Re- 
connect and readjust temperature control cable. 

1. Push air mix door lever in direction of arrow. 
2. Pull control rod of water cock in direction of arrow so as to 

make clearance of about 2 mm (0.08 in) between ends of 
rod and link lever and connect the rod to door lever. 

TEMPERATURE CONTROL CABLE 
Clamp the cable while pushing cable outer and air mix door 
lever in direction of arrow. 



DOOR CONTROL - - - - -  - -  -- - - - - - - - - - - - -- - -- 

Control Cable and Rod Adjustment (Cont'd) 
INTAKE DOOR CONTROL CABLE 
a Clamp the cable while pushing cable outer and intake door 

lever in direction of arrow. 



HEATER ELECTRICAL CIRCUIT 

Schematic 

FAN S W I T C H  
(LH) 

RES I STOR 

From l i g h t i n g  s w i t c h  

(R:R.H. d r i v e  m o d e l  

(L:L.H. d r i v e  m o d e l  

SHA041C 

Wiring Diagram 

BLOW€ R RES I STOR 
MOTOR 

[ R e f e r  l o  P O W ?  
SUODIY  rouzlno. 
i n  EL smol lonl  FAN S W I T C H  

From l~ghting switch 

LAMP 

BODY GROUND 
SHAO42C 

b -  



HEATER ELECTRICAL CIRCUIT 

I 
- 

': Turn to ON position when fan switch is ON. 
RHA213A 

Inspection 
FRONT BLOWER MOTOR 
Confirm smooth rotation of the blower motor. 

Ensure that there are no foreign particles inside the intake 
unit. 
If the blower does not rotate, refer to TROUBLE-SHOOTING 
PROCEDURE 2. 

FRONT BLOWER RESISTOR 
Check continuity between terminals. 

FRONT FAN SWITCH 
Check continuity between terminals at each lever position 
shown in the table. 

L.H. drive model 

Lllluminnion 

R.H. drive model imp 

P llluminatlon 

LVnP 



PRECAUTIONS 

WARNING: 
Always wear eye protection when working around the 
system. 
Always be careful that refrigerant does not come in 
contact with your skin. 
Keep refrigerant containers stored below 40°C (104OF) and 
never drop from high places. 
Work in well-ventilated area because refrigerant gas 
evaporates quickly and breathing may become difficult due 
to the lack of oxygen. 
Keep refrigerant away from open flames because poison- 
ous gas will be produced if it burns. 
Do not increase can temperature beyond 40°C (104OF) in 
charging. 
Do not heat refrigerant can with an open flame. There is 
danger that can will explode. 

CAUTION 
a Do not use steam to clean surface of condenser or 

evaporator. Be sure to use cold water or compressed air. 
a Compressed air must never be used to clean a dirty line. 

Clean with refrigerant gas. 

Valve press point 1 Do not use manifold gauge whose press point shape is 
different from that shown. Otherwise, insufficient evacuat- 

N.G.  I 

ing may occur. 

Do not over-tighten service valve cap. 
Do not allow refrigerant to rush out. Otherwise, compres- 
sor oil will be discharged along with refrigerant. 



PRECAUTIONS FOR REFRIGERANT CONNECTION - - - - -  . 
- - 

WARNING: 
Gradually loosen discharge side hose fitting, and remove it 
after remaining pressure has been released. 
CAUTION: 
When replacing or cleaning refrigerant cycle components, 
observe the following. 

Do not leave compressor on its side or upside down for 
more than 10 minutes, as compressor oil will enter low 
pressure chamber. 
When connecting tubes, always use a torque wrench. 

After disconnecting tubes, plug all openings immediately 
to prevent entrance of dirt and moisture. 

Always replace used O-rings. 
When connecting tube, apply compressor oil to portions 
shown in illustration. Be careful not to apply oil to 
threaded portion. 
O-ring must be closely attached to inflated portion of tube. 

After inserting tube into union until O-ring is no longer 
visible, tighten nut to specified torque. 
After connecting line, conduct leak test and make sure 
that there is no leakage from connections. When the gas 
leaking point is found, disconnect that line and replace the 
O-ring. Then tighten connections of seal seat to the 
specified torque. 



PREPARATION 

SPECIAL SERVICE TOOLS 
DKS-16H model 

*: Special tool or commercial equivalent 

Tool name 

Clutch disc puller 

KV99235140 Removing and installing shaft seal. 
Shaft seal remover 
and installer 

@ KV99211300 

Puller pilot 

Pulley installer 



PREPARATION 

': Special tool or commercial equivalent 

Tool number 
Tool name 

Description 

KV99235160' 
Nut wrench 

KV99267420' 
Shaft seal guide 

Removing lock nut 

Installing shaft seal 

- - .- - -- - - - - -=- 



-- - PREPARATION 

SERVICE TOOLS 

Tool name Description . 
Manifold gauge I Using discharge and charge refrigerant into 

system 

Charge valve Using discharge and charge refrigerant into 
system 

Thermometer Using check temperature 

Vacuum pump 

Electric leak-detector 

Using evacuate refrigerant system 

Nominal smsitivity: 
15 - 25 0 (0.53 - 0.88 oz)l Using check refrigerant leaks 



DISCHARGING, EVACUATING. CHARGING AND CHECKING 

Discharge refrigerant system 

Discharging 

1 Run pump for 5 minutes. 
Evacuating the System 

Charging 

Charge refrigerant into system. 
When low-pressure gauge reading is 98 kPa (0.98 bar, 1.0 
kg/cm2, 14 psi), completely close high-pressure valve of mani- 
fold gauge and stop charging. 

I 

Run pump for 20 minutes. 

Evacuating the System 

I Point* I 

Charging 

Charge the specified amount of refrigerant into sysiem. 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 
- -. - - 

*: Values show reading of the low-pressure gauge. 

To low-pressure To high-pressure 
service valve service valve 

Vacuum pump SHA241 B 

Slowly open the valves to discharge only refrigerant. If they are 
opened quickly, compressor oil will also be discharged. 
CAUTION: 
Rear cooler equipped model 
On rear cooler equipped model, do the following procedures. 

Ignition switch "ON" 
Front fan switch "ON" 
Front A/C and rear cooler switches "ON" 
Rear cooler temp. switch "Max. COLD" 

E1evetion 
m (el 

0 (0) 

300 t1.000) 

800 (2.M10) 

900 (3.000) 

Evacuating the System-\=I 
Refer to "CAUTION: Rear cooler equipped model". 
1. Start pump, then open both valves and run pump for about 

5 minutes. 
2. When low gauge has reached approx. 101.3 kPa (1,013 mbar, 

760 mmHg, 29.92 inHg), completely close both valves of 
gauge and stop vacuum pump. Let it stand for 5 to 10 
minutes in this state and confirm that the reading does not 
rise. 

a. The low-pressure gauge reads lower by 3.3 kPa (33 mbar, 
25 mmHg, 0.98 inHg) per 300 m (1,000 ft) elevation. 
Perform evacuation according to the following table. 

b. The rate ascension of the low-pressure gauge should be 
less than 3.3 kPa (33 mbar, 25 mmHg, 0.98 inHg) in 5 
minutes. 

Vacuum of system* 
kPa (mbar, mmHg, inHg) 

101.3 (1,013, 760.29.92) 

98.0 1980.735.28.94) 

94.6 (946.71 0, 27.95) 

91.3 (913.685.26.97) 

Charging4-1 
1. Evacuate refrigerant system. 
Refer to '*-a9 
2. Close manifold gauge valves securely and disconnect 

charging hose from vacuum pump. 
3. Purge air from center charging hose. 
1) Connect center charging hose to refrigerant can through 

charge valve. 
2) Break seal of refrigerant can and purge air. 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 

Charging+-] (Cont'd) 
4. Charge refrigerant into system. 
WARNING : 

To h~gh-pressure 
To low-pressure serv~ce valve 
service valve 

S H A l U B  

To low-pressure To h~gh-pressure 

SHA241B 

Ensure that engine is off. 

1) Open high-pressure valve of manifold gauge and charge 
refrigerant into system. 

CAUTION: 
If charging liquefied refrigerant into the system with the can 
turned upside down to reduce charging time, charge it only 
through high-pressure (discharge) service valve. After charg- 
ing, the compressor should always be turned several times 
manually. 
2) When low-pressure gauge reading is 98 kPa (0.98 bar, 1.0 

kg/cm2, 14 psi), completely close high-pressure valve of 
manifold gauge and stop charging. 

Evacuating the System+-1 
Refer to "CAUTION: Rear cooler equipped model". 
1. Close manifold gauge valve securely and disconnect charg- 

ing hose from refrigerant can. 
2. Connect center charging hose to vacuum pump. 
3. Start pump, then open both valves and run pump for about 

20 minutes. 

charging --] 
Perform 'fmI (No. 2-)". 

Refer to "CAUTION: Rear cooler equipped model". 
1. Charge refrigerant into system. 
WARNING: 
Ensure that engine is off. 
1) Open low-pressure valve of manifold gauge and charge 

refrigerant into system. 
2. When refrigerant charging speed slows down, close high- 

pressure valve of manifold gauge and open low-pressure 
valve of manifold gauge and charge it while running the 
compressor for ease of charging. 

3. Start engine - Air conditioning system ON, maximum 
temperature set, maximum blower speed. Open low- 
pressure valve on gauge set, with can in upright position, 
and monitor sight glass. Charge is complete when sight 
glass is clear. 

Cycling clutch systems will produce bubbles in sight glass 
when clutch engages. Therefore, allow 5 seconds after clutch 
engages to determine if bubbles continue, and, if so, add 
refrigerant to clear sight glass. 



DISCHARGING. EVACUATING, CHARGING AND CHECKING 

charging--[ (Cont'd) 
WARNING: 
Never charge refrigerant through high-pressure side (dis- 
charge side) of system since this will force refrigerant back 
into refrigerant can and can may explode. 
4. Charge refrigerant while controlling low-pressure gauge 

reading at 275 kPa (2.75 bar, 2.8 kg/cm2, 40 psi) or less by 
turning in or out low-pressure valve of manifold gauge. 
Be sure to purge air from charging hose when replacing 
can with a new one. 

5. Charge the specified amount of refrigerant into system by 
weighing charged refrigerant with scale. Overcharging will 
cause discharge pressure to rise. 

Refrigerant amount: 
Front AIC 

0.9 - 1.1 kg (2.0 - 2.4 Ib) 
Front AIC & overhead type rear cooler (Type 1) 

1.3 - 1.5 kg (2.9 - 3.3 Ib) 
Front AIC & rear cooler (Type 2) 

1.1 - 1.3 kg (2.4 - 2.9 Ib) 

The state of the bubbles in sight glass should only be used 
for checking whether the amount of charged refrigerant is 
small or not. The amount of charged refrigerant can be 
correctly judged by means of discharge pressure. 
6. After charging, be sure to install valve cap on service valve. 
7.  Confirm that there are no leaks in system by checking with 

a leak detector. 
When refrigerant charging is performed with a charging 
cylinder, charging station, or automatic charging equipment, 
engine off, charge only through high side, after specified 
refrigerant amount has entered the system, close high- 
pressure valve on gauge set. Start engine return to idle 
speed, operate AIC at maximum temperature setting, high 
blower. Observe sight glass to confirm complete charge. 

Overcharging will result in increased high pressures, and 
reduced performance. 



DISCHARGING. EVACUATING. CHARGING AND CHECKING 

Checking Refrigerant Level 
CONDITION 

Door window: Open 
A/C switch: ON 
Rear cooler switch 
(Rear cooler equipped model): ON 
TEMP. lever position: Max. COLD 
Rear cooler temp. switch 
(Rear cooler equipped model): Max. COLD 
FAN lever position: 4 
Rear cooler fan switch 
(Rear cooler equipped model): H I  
Check sight glass after a lapse o f  about five minutes. 

a. The bubbles seen through the sight glass are exceeds 20°C (68°F). In higher temperature 
influenced b y  the ambient temperature. Since the bubbles are easy t o  show up. 
the bubbles are hard t o  show up  in compara- b. When the screen in the receiver drier is clog- 
tively low temperatures below 20°C (68" F), it ged, the bubbles wi l l  appear even if the amount 
is possible that a slightly larger amount o f  re- or refrigerant is normal. In this case, the outlet 
frigerant would be filled, i f  supplied according side pipe o f  the receiver drier becomes con- 
t o  the sight glass. Recheck the amount when it siderably cold. 

Too much refrigerant 

High-pressure side 1s ab- 
normally hot. 

No bubbles can be seen. 

-. -- -. - - - 
Amount o f  

Almost no refrigerant 

Temperature of high- Almost no difference be- 
pressure and low- tween high-pressure and 
pressure lines. low-pressure side 

temperature. 

State i n  sight glass. Bubbles flow continu- 
ously. Bubbles will 
disappear and something 
like mist will flow when 

-- - -- - -- 

Insufficient 

High-pressure side i s  warm 
and low-pressure side is 
fairly cold. 

The bubbles are seen 
at intervals of 1 - 2 
seconds. 

Suitable 

High-pressure s~de is hot 
and low-pressure side 8s 
cold. 

Almost transparent. 
Bubbles may appear when 
engine speed is rased and 
lowered. 

refrigerant is nearly gone. 

AC257 

Both pressures on hlgh 
and low-pressure sides are 
slightly low. 

Check for gas leakage, re- 
pair as required, replenish 
and charge system. 

Pressure of system. 

Repa~r. 

AC296 

High-pressure s~de is ab- 
normally low. 

Stop compressor im- 
mediately and conduct 
an overall check. 

No clear difference exists between these two condi. 
lions. 

I II 
1 I 

AC258 

Both pressures on high 
and low-pressure sides are 
normal. 

Both pressures on high 
and low-pressure s~des are 
abnormally high. 

Discharge refrigerant from 
service valve of low 
pressure side. 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 

15 - 25 0 (0.53 - 0.88 O Z ) ~  

UNION TYPE 

R H A279 

PLATE TYPE 

RHAZBO 

Checking Refrigerant Leaks 
ELECTRlC LEAK DETECTOR 
The leak detector is a delicate device that detects small 
amounts of halogen. 
To use the device properly, read the manufacturer's manuals. 
Also perform the specified maintenance and inspections. 

GENERAL PRECAUTIONS FOR HANDLING LEAK 
DETECTOR 
Place the probe on connection fitting and wait for 5 seconds or 
more. 
To check cooling unit, wait for 10 seconds or more. 
WARNING: 
Keep the probe as still as possible for one more minute. 

a When testing single-bolt flange, place the probe on the 
opposite side of the fitting. 

MEASUREMENT STANDARD 
If any leak is noted with a detector having a nominal 
sensitivity of 15 to 25 g (0.53 to 0.88 oz)/year, that leak must 
be repaired. 
a The nominal sensitivity of the detector is determined under 

the assumption that all the leaking gas is collected by the 
detector. Accordingly, the quantity of gas actually leaking 
can amount to five to ten times the indicated value. 
Generally speaking, leakage of 150 to 200 g (5.29 to 7.05 oz) 
of refrigerant can cause insufficient cooling. 
Oil deposited during assembling must be wiped off before 
inspection. Refrigerant easily dissolves in oil, and the pres- 
ence of oil can cause an error in measurement. 
This precaution is important when checking a used car for 
refrigerant leakage. 

a If oil is noted at or around connections, it indicates that 
refrigerant is leaking. 



SERVICE PROCEDURES 
, . =--- -- . - - - - - - - ~- - -  - .  - - - - - - - - - . 

Refrigeration Cycle 

REFRIGERANT FLOW 
This system has two evaporators; a front evaporator and a rear evaporator. The system design is such that 
there are the following possibilities for the refrigerant flow path: 

Flow path #1  - through the front evaporator only 
Flow path #2 - through the front and rear evaporators 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 

Flow path #1 -The front A/C switch is on, the rear cooler switch is off. The rear cooler solenoid valve is 
closed. 

Flow path #2 -The rear cooler switch is on, the front A /C switch is on. The rear cooler solenoid valve is 
open. 

FREEZE PROTECTION - Compressor control 
The compressor cycles on and off to maintain the front and rear evaporator temperature within a specified 
range. 
The front A IC thermo control amp. controls the compressor clutch (A/C relay) and the rear cooler solenoid 
valve (rear cooler relay), and the rear cooler thermo control amp. controls the rear cooler solenoid valve 
(rear cooler relay) according to the following operating conditions: 

Front A/C and rear cooler thermo control amp. function 

The rear evaporator thermo control setting is controlled by the temperature control knob located on the 
rear cooler control panel, and the front evaporator thermo control setting is pre-set and non-adjustable. 

Operating condition 

Front A/C: on 
Rear cooler: off 

Front A/C: on 
Rear cooler: on 

REFRIGERANT SYSTEM PROTECTION 
Dual-pressure switch 
The refrigerant system is protected against excessively high or low pressures by the dual-pressure switch, 
located on the receiver drier. If the system pressure rises above, or falls below the specifications, the 
dual-pressure switch opens to interrupt the compressor operation. 

Function 

The front thermo control amp. disengages the compressor clutch when the front evaporator 
gets too cold. 

The rear cooler thermo control amp. closes the rear cooler solenoid valve when the rear 
evaporator gets too cold. 
The front A/C thermo control amp. disengages the compressor clutch and closes the rear 

cooler solenoid valve when the front evaporator gets too cold. 

Fusible plug 
Open at temperature above 105OC (221°F), thereby discharging refrigerant to the atmosphere. If this plug 
is melted and opened, check the refrigerant line and replace receiver drier. 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 

FRONT A/C R.H. DRIVE MODEL 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 

FRONT AIC & OVERHEAD TYPE REAR COOLER (Type 1) L.H. DRIVE MODEL - - N 
N 

2 
2 2 C)  4 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 

FRONT A/C & OVERHEAD TYPE REAR COOLER (Type 1) R.H. DRIVE MODEL 



SERVICE PROCEDURES - - ~ - -  -z------ -- - -  

Refrigeration Cycle (Cont'd) 

FRONT A/C & REAR COOLER (Type 2) L.H. DRIVE MODEL 



SERVICE PROCEDURES 

Refrigeration Cycle (Cont'd) 

FRONT AIC & REAR COOLER (Type 2) R.H. DRIVE MODEL 



- - ---- =--- -=: ---=-- -- - - .. SERVICE PROCEDURES --- = --=.A - .  

Compressor Mounting 

T6 engine model 

(4.2 - 5.3.30 - 38) 

(2.1 - 2.7, 15 - #1) 

(4.4 - 5.6.32 - 41) R H A W A  



SERVICE PROCEDURES 

Belt Tension 
Refer to MA section. 

Fast Idle Control Device (F.I.C.D.) 
For TB engine model, refer to EF & EC section. 
For TD engine model, refer to MA section. 



DESCRIPTION OF AIR CONDITIONER -- -p - 

DUAL PRESSURE 

A/C Cut System 
For Australia A/T models, Gulf standard (Middle East) 
models, Hardtop and Wagon models with TD engine except 
for Australia 
This system is used to monitor the temperature of coolant for 
engine. When the engine is heavily overloaded, the compressor 
is turned off to reduce the overloading by the function of the 
thermo switch located at radiator. 
The thermo switch turns ON when the temperature of coolant 
for engine increases approx. 107OC (225OF), then A / C  cut relay 
stays in open position to cut power source for compressor. 

Cool Box System - Front 
This system uses cool air from the cooling unit to make it 
possible to refrigerate. 

-, - -. - - - - - - 

-. - Intake unit 
,- Cool box 

/ 
1 

To 
heater unit a 

-Cool box 

-Cool box duct -Intake unlt 

i - - Cool~ng unlt 
L~ooling unit 

RHA791 



DESCRIPTION OF AIR CONDITIONER - - -- -- - - - - 

Cool Box System - Rear 
This system uses cool air from the cooling unit to make it 
possible to refrigerate. 

7 

To rear cooler Cod box 
duct 
.I - 

u 
- 

Recirculation 
air 

61-r unit 

Rear cooling unit 
RHA075A 



A/C PERFORMANCE TEST 

Performance Chart 
TEST CONDITION 
Testing must be performed as follows: 

Vehicle location: Indoors or in the shade (in a well ventilated place) 
Doors: Closed 
Door window: Open 
Hood: Open 
TEMP. lever position: Max. COLD. 
Rear cooler temp. switch': Max. COLD 
Air control lever position: 'Cj (Ventilation) 
INTAKE lever position: (Recirculation) 
FAN lever and switch' position: Max. position 
Engine speed: 1,500 rpm 
Time required before starting testing after air conditioner starts operating: More than 10 minutes 
Rear cooler: ON' 
': For rear cooler equipped model only 

TEST READING 
Single AIC equipped model 
Recirwlating-todischarge air temperature table 

Inside air (Recirculating air) 
at blower assembly inlet Discharge air temperature at center ventilator 

Relative humidity Air temperature "C ( O F )  

"C (OF) 

Ambient air temperature-to-compressor pressure table 

Ambient air 
High-pressure (Discharge side) 

kPa (bar, kg/cm2, psi) Relative humidity 
Low-pressure (Suction side) 

kPa (bar, kg/cm2, psi) Air temperature 
% O c  (OF) 



~- -- - A/C PERFORMANCE TEST 

Performance Chart (Cont'd) 

Overhead type rear cooler (Type 1) equipped model 

Recirculating-todischarge air temperature table 

Ambient air temperature-to-compressor pressure table 

Inside air (Recirculating air) 
a t  blower assembly inlet Discharge air temperature a t  center ventilator 

Relative humidity Air temperature "C (OF) 

% ['C (OF) 
- - - - 

25 (77) 9.0 - 11.5 (48 - 53) 

30 (88) 13.5 - 16.0 (56 - 61) 

35 (95) 18.0 - 20.0 (64 - 68) 

40 (1W) 22.0 - 24.5 (72 - 76) 

Ambient air 
I Highpressure (Discharge side) I Low-pressure (Suction side) 

25 (77) 

30 (88) 

35 (95) 

4O (104) 

Relative humidity Air temperature I kPa (bar, kg/cm2, psi) I kPa (bar, kg/cm2, psi) 
% I Oc(OF, 

1 1.5 - 13.5 (53 - 56) 

16.0 - 18.0 (61 - 64) 

20.0 - 22.5 (68 - 73) 

24.5 - 27.0 (76 - 81 
- - -=- = - -- - . 



- - -- A/C PERFORMANCE TEST 
Performance Chart (Cont'd) 

Rear cooler (Type 2) equipped model 

Recirculating-todischarge air temperature table 

Ambient air temperature-tocompressor pressure table 

Discharge air temperature a t  center ventilator 
"C ( O F )  

7.0 - 9.0 (45 - 48) 

11.5 - 14.0 (53 - 57) 

16.0 - 18.5 (61 - 65) 

.. . - - -- - - 20.5 - 23.0 (69 - 73) 
. -  

9.0 - 12.0 (48 - 54) 

14.0 - 16.5 (57 - 62) 

18.5 - 2 1 .O (65 - 70) 

- - - .  - 
23.0 - 25.5 (73 - 78) -- 

Inside air (Recirculating air) 
a t  blower assembly inlet 

Relative humidity 
% 

--- 

- -  - - 

Air temperature 
OC (OF)  

25 (77) 

30 (88) 

35 (051 

40 (1Wl 

25 (77) 

30 (881 

35 (95) 

40 (104) 

Ambient air 
High-pressure (Discharge side) 

kPa (bar, kg/cm2, psi) 

1 ,I 77 - 1,324 (1 1.77 - 13.24, 
12.0 - 13.5, 171 - 192) 

1,422 - 1,569 (14.22 - 15.69, 
14.5 - 16.0.206 - 228) 

1,618 - 1,765 (16.18 - 17.65, 
16.5 - 18.0,235 - 256) 

1,863 - 2,059 (1 8.63 - 20.59, 
19.0 - 21 .O, 270 - 299) 

Relative humidity 
% 

Low-pressure (Suction side) 
kPa (bar, kg/cm2, psi) 

167 - 226 (1.67 - 2.26, 
1.7 - 2.3.24 -33) 

216 - 275 (2.16 - 2.75, 
2.2 - 2.8,31 - 40) 

255 - 314 (2.55 - 3.14, 
2.6 - 3.2,37 - 46) 

304 - 363 (3.04 - 3.63, 
3.1 - 3.7,44 - 53) 

Air temperature 
"C ( O F )  

- 25 (77) 

30 (86) 

35 (95) 

40 (104) 



A/C PERFORMANCE TEST 

Performance Test Diagnoses 

Characteristics revealed by the manifold gauge 
readings for the air conditioning system are shown 
in the following. 
For how to do the-performance test, refer to the 
item "Performance Chart". 

In the following table, the portion smeared with 
ink on each gauge scale indicates the range showing 
that the air conditioning system is in g o d  order. 
This range is described in Performance Chart 

l rw fficient cooling. Refrigerant is low, or 

3. Charge system. 

Evacuate, as necessary, and 
recharge system. 

No -ling d o n .  Serious refrigerant leak. 

A lot of bubbles or 2. Discharge system. 

samething l i ke mist 3. Repair leak(s). 

appears in Pght glass. 4. Replace receiver drier if 

5. Check oil level. 
6. Evacuate and recharge 

FAULTY EXPANSION V A L V E  

Expansion valve restricts 
refrigerant flow. 

Expansion valve is 
clogged. 
Expansion valve is in- 
operative. 

Valve stuck closed. 
bulb has 

I o n  charge. 

A U W A  

If valve inlet reveals sweat 
o r  frost: 
1. Discharge system. 
2. Remwe valve and clean 

it. Replace it if necessary. 
3. Evacuate system. 
4. Charge system. 

I f  valve does n o t  operate: 
1. Discharge system. 
2. Replace valve. 
3. Evacuate and charge 

system. 

Slight cooling. 

Swat or frosting on 
expansiar valve inlet. 



A/C PERFORMANCE TEST 
Performance Test Diagnoses (Cont'd) 

Corrective action 

Check valve for operation. 
If suction side does not 
show a pressure decrease, 
replace valve. 

1. Discharge system. 
2. Replace valve. 
3. Evacuate and replace 

system. 

1. Discharge system. 
2. Replace receiver drier. 
3. Evacuate and charge 

system. 

1. Discharge system. 
2. Replace receiver drier 

(twice i f  necessary). 
3. Evacuate system com- 

pletely. (Repeat 30- 
minutes evacuating 
three times.) 

4. Recharge system. 

Probable cause 

Expansion valve allows too 
much refrigerant through 
evaporator. 

Faulty expansion valve. 

Air mixed with refrigerant 

in 'ystem. 

Drier is saturated with 
moisture. Moisture has 
frozen in expansion valve. 
Refrigerant flow is restrict- 
ed. 

Condition 

Insufficient cooling. 

Sweat on suction line. 

No cooling. 

Sweat or frosting on 
suction line. 

A B A  

l nsufficient cooling. 

sight glass shows occasion- 
al bubbles. 

MOISTURE IN SYSTEM . 

Ac3BOA 

After short operation, 
suction side may show 
vacuum pressure reading. 
During this condition, 
discharge air will be warm. 
As a warning of this, 
reading vibrates around 
39 kPa (0.39 bar, 0.4 
kg/cm2, 6 psi). 



- - - - - - A/C PERFORMANCE TEST 
Performance Test Diagnoses (Cont'd) 

Bubbles appear i n  sight Check condenser for dir t  
accumulation. 
Check engine cod ing  
system for overheating. 
Check for refrigerant 

If pressure remains high i n  
spite of dl abwe actions 
taken, r w n w e  and inspect 
the condenser for possible 

o r  strainer and replace 

3. Evacuate and charge 

Insufficient cooling. 

3. Repair or replace com- 

4. Check oi l  level. 
5. Replace receiver drier. 
6. Evacuate and charge 



A/C PERFORMANCE TEST 

Performance Test Diagnoses (Cont'd) 

Condition Probable catre 

Too much oil circulates 
with refrigerant, causing 
the cooling capacity of the 
system to be reduced. 

AC3-A 

.-. -- .-=./ 

Corrective action 

Refer to COMPRESSOR OIL 
for correcting oil level. 

Insufficient cooling. 

. . . - - -  



COMPRESSOR OIL - For DKS-16H .(DIESEL-KIKI make) 

Checking and Adjusting 

The oil used to lubricate the compressor is 4. Check the purity of the oil and then adjust oil 
circulating with the refrigerant. level following the procedure below. 

Whenever replacing any component of the sys- (a) When oil is clean; 

tem or a large amount of gas leakage occurs, Unit: mP (Imp f l  oz) 

add oil to maintain the original amount of 'oil. 
Amount of oil drained Adjusting procedure 

Oil level is right. 
Above 110 (3.9)' Pour in same amount of 

oil as was drained out. 

OIL CAPACITY 
Unit: ml? (Imp f l  oz) 

Applied m&l 
Without rear 
cooler model 

Amount of oil which 
can be drained 

With rear 
cooler model 

Capaciw 
Total i n  system 200 (7.0) 

Compressor (Service parts) 
charging amount 

200 (7.0) 

250 (8.8) 

Oil level may be low. 
Below 110 (3.9) Pour in 110 d (3.9 

Imp f l  oz) of oil. 

*: I f  amount of oil drained i s  much greater than under 
normal circumstances. flush air conditioner system with 
refrigerant. Then pour in 200 mQ (7.0 Imp f l  oz) 
of oil into air conditioner system. 

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

'.: All oil cannot be drained from system. 

OIL RETURN OPERATION 
Before checking and adjusting oil level, operate 
compressor at engine idling speed, with controls 
set for maximum cooling and high blower speed, 
for 20 to 30 minutes in order to return oil to 
compressor. 

CHECKING AND ADJUSTING FOR USED 
COMPRESSOR 
1. After oil return operation, stop the engine and 

discharge refrigerant and then remove com- 
pressor from the vehicle. 

2. Remove oil drain plug, drain compressor oil 
from compressor oil sump and measure the 
amount 

Oil is sometimes hard to extract when com- 
pressor is cooled. Remove oil while compressor 
is warm [maintained to 40 to SO°C (104 to 122OF)I. 
3. If the amount is less than 110 m Q (3.9 Imp fl 

oz), some refrigerant may have leaked out. 
Conduct leak tests on connections of each 
system, and if necessary, repair or replace 
faulty parts. 

(b) When oil contains chips or foreign material; 
After air conditioner system has been 
flushed with refrigerant, replace receiver 
drier. Then pour in 200 m Q (7.0 Imp fl oz) 
of oil into air conditioner system. 

CHECKING AND ADJUSTING FOR 
COMPRESSOR REPLACEMENT 
200 m Q (7.0 Imp fl oz) of oil is charged in 
compressor (service parts). So it is necessary to 
drain the proper amount of oil from new com- 
pressor. Follow the procedure below. 
1. After oil return operation, drain compressor oil 

from used compressor and measure the 
amount. 
(It is the same procedure as CHECKING AND 
ADJUSTING FOR USED COMPRESSOR.) 



COMPRESSOR OIL - For DKS-16H (DIESEL-KIKI make) 

Checking and Adjusting (Cont'd) 

2. Check the purity of the oil and then adjust oil a 

level following the procedure below. 
(a) Oil is clean; 

Unit: mL (Imp f l  oz) 

Amount of oil drained Draining amount of oil 
from used compressor from new compressor 

Above 11 0 (3.9)' 
200 (7.0) - [Amount of 
oil drained + 25 (0.9)l 

Below 1 10 (3.9) 1 10 (3.9) 

*: I f  amount of oil drained is much greater than under 
normal circumstances, flush air conditioner system with 
refrigerant. Then install new compressor [200 mL 
(7.0 Imp f l  oz) of oil is changed compressor service 
parts.] 

Example: 
Unit: mP (Imp f l  OZ) 

Amount of oil drained Draining amount of oil 
from used compressor from new compressor 

(b) When oil contains chips or foreign material; 
After air conditioner system has been 
flushed with refrigerant, replace receiver 
drier. Then install new compressor. [200 
m Q (7.0 Imp fl oz) of oil is charged in 
compressor service parts.] 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Precautions 
Plug all openings to prevent moisture and foreign matter 
from entering. 
Do not leave compressor on its side or upside down for 
more than 10 minutes. 
When replacing or repairing compressor, check compres- 
sor oil level in system. 
When replacing with a new compressor, drain specified oil 
from new compressor. Refer to COMPRESSOR OIL. 
Be sure there is no oil or dirt on frictional surface of 
clutch disc and pulley. 
When replacing compressor clutch, be careful not to 
scratch shaft or bend pulley. 
When replacing compressor clutch assembly, do not for- 
get BREAK-IN OPERATION. 
When storing a compressor, be sure to fill it with refrig- 
erant to prevent rust formation. Add refrigerant at the 
low-pressure side and purge air at the high-pressure side, 
while rotating shaft by hand. 

Replace shaft seal, seal seat, oil seal and O-ring as a set. 
When installing shaft seal, seal seat, oil seal, O-ring and 
gaskets, apply compressor oil sparingly to the contact 
surface. Do not reuse them. 
After replacement or repairs, conduct a Leak Test. 



Screw 
[C1 5 - 6  10.5 -0.6.3.6-43 

Lack nut 

Shaft nut 
14 - 16 (1.4 1.6, 10 - 12 

Rear d~scharge valve plate 

Rear suction valve plate 
Thrwph-bolt 

Cylinder shaft assembly 

Frant ditchow value plrr 

Front cylinder head 

: N.m (kg-m, ft-lb) 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Clutch disc Pulley Coil 

% 
SHA703B 

Compressor Clutch 
REMOVAL 

When removing shaft nut, hold clutch disc with clutch disc 
wrench. 

Using clutch disc puller, clutch disc can be removed easily. 

Bend down pawl of lock washer. 
When removing pulley, remove lock nut with nut wrench. 

Remove the pulley by hand. If difficult, use puller pilot. 

INSPECTION 
Clutch disc 
If the contact surface shows signs of damage due to excessive 
heat, the drive plate and pulley should be replaced. 
Pulley 
Check the appearance of the pulley assembly. If the contact 
surface of the pulley shows signs of excessive grooving due to 
slippage, both the pulley and drive plate should be replaced. 
The contact surfaces of the pulley assembly should be cleaned 
with a suitable solvent before reinstallation. 
Coil 
Check coil for loose connection or cracked insulation. 



. COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Clutch disc Pulley Wl 

--->- 

% 
SHA703B 

Compressor Clutch 
REMOVAL 

When removing shaft nut, hold clutch disc with clutch disc 
wrench. 

Using clutch disc puller, clutch disc can be removed easily. 

Bend down pawl of lock washer. 
When removing pulley, remove lock nut with nut wrench. 

Remove the pulley by hand. If difficult, use puller pilot. 

INSPECTION 
Clutch disc 
If the contact surface shows signs of damage due to excessive 
heat, the drive plate and pulley should be replaced. 
Pulley 
Check the appearance of the pulley assembly. If the contact 
surface of the pulley shows signs of excessive grooving due to 
slippage, both the pulley and drive plate should be replaced. 
The contact surfaces of the pulley assembly should be cleaned 
with a suitable solvent before reinstallation. 
Coil 
Check coil for loose connection or cracked insulation. 



. COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Clutch disc Pulley Coil 

% 
SHA703B 

Compressor Clutch 
REMOVAL 
a When removing shaft nut, hold clutch disc with clutch disc 

wrench. 

a Using clutch disc puller, clutch disc can be removed easily. 

Bend down pawl of lock washer. 
a When removing pulley, remove lock nut with nut wrench. 

Remove the pulley by hand. If difficult, use puller pilot. 

INSPECTION 
Clutch disc 
If the contact surface shows signs of damage due to excessive 
heat, the drive plate and pulley should be replaced. 
Pulley 
Check the appearance of the pulley assembly. If the contact 
surface of the pulley shows signs of excessive grooving due to 

' 

slippage, both the pulley and drive plate should be replaced. 
The contact surfaces of the pulley assembly should be cleaned 
with a suitable solvent before reinstallation. 
Coil 
Check coil for loose connection or cracked insulation. 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 
-. 

Compressor Clutch (Cont'd) 
INSTALLATION 

Install the key in the keyway on the compressor drive shaft. 
Install the coil to compressor (lead wire up) and tighten the 
mounting screws. 
Install the lead wire with its holder into the hold. 

Install lock washer and nut with nut wrench. 
Bend one pawl of the lock washer up against the nut to 
prevent the nut from loosening. 

Check to ensure that the clutch clearance is between 0.3 to 
0.6 mm (0.012 to 0.024 in). Adjust the clearance using 
shim(s) as necessary. 

BREAK-IN OPERATION 
When replacing compressor clutch assembly, do not forget 
break-in operation, accomplished by engaging and disengaging 
the clutch about thirty times. 
Break-in operation raises the level of transmitted torque. 

Shaft Seal Assembly 
The shaft seal assembly is a precision-part, with it's critical 
parts finished to extremely close tolerances and, as such, must 
be handled with great care. Its slip face demands particularly 
careful handling. 

REMOVAL 
Remove the .magnetic clutch assembly, as outlined in 
"Compressor Clutch-REMOVAL". 
Using Internal Snap Ring Pliers, remove the seal 
seat/compressor snap ring. 
Remove and discard seal seat. 
Using a suitable piece of wire, remove the O-ring from the 
inside groove of the shaft seal housing. Discard the O-ring. 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Shaft Seal Assembly (Cont'd) 
Remove the shaft seal as follows. Turning clockwise, engage 
the remover hook with the shaft seal hook, and slowly draw 
out the seal. Discard the shaft seal. 
Check the shaft and inside of the compressor neck for dirt 
of foreign material and ensure these areas are perfectly 
clean before installing new shaft seal. 

INSPECTION 

Shaft seal assembly should not be reused. Always use a 
new shaft seal kit on reassembling the compressor. Be 
extremely careful to ensure that the face of the shaft of the 
shaft seal to be installed is not scratched or damaged in 
anyway. Make sure the seal seat and shaft seal are free of 
lint and dirt that could damage the shaft seal surface. 

INSTALLATION 
Clean the sealed section of the compressor. Apply clean 
compressor oil to the new shaft seal and the drive shaft. If the 
slip faces are dirty, clean them with thinners and after drying 
the cleaned faces, apply clean compressor oil. 
Fit the new O-ring with clean compressor oil to the groove 
inside the compressor neck. Apply clean compressor oil to the 
seal seat. 

Cylinder Heads (Front & Rear) 
DISASSEMBLY 

Remove the compressor clutch assembly, as outlined in 
"Compressor Clutch-REMOVAL". 
Remove the oil filler plug and drain plug, and then draw out 
the oil. 
Remove the shaft seal assembly, as outlined in "Shaft Seal 
Assembly-REMOVAL". 
Remove the felt, stopper and six through-bolts securing the 
head, using a wrench. 
Alternately tap four projections on the circumference of the 
front head with a screwdriver and a plastic mallet, and 
remove the front cylinder head. 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) - - - 

Cylinder Heads (Front & Rear)(ContYd) 
Remove and discard the O-ring from the front cylinder head. 
Remove all gasket material from the front cylinder head and 
front valve plate. 

Front nhe plate 

Front cyl~ndar head 
SHA7268 

> 

Rear cylinder head 

Valve plne 

SHA7218 

Alternately tap four projections on the circumference of the 
rear head with a screwdriver and a plastic mallet, and 
remove the rear cylinder head. 

Remove the gear pump from the rear cylinder head or drive 
shaft end. 
Remove all gasket material from the rear cylinder head and 
rear valve plate. 
Remove and discard the O-ring from the rear side of the 
cylinder shaft assembly. 

INSPECTION 
Check the front and rear valve plates for scratched, bent or 
otherwise damaged parts. Inspect both cylinder heads and both 
valve plate assemblies for nicks or burrs on the sealingsurfaces. 
Clean, or replace if badly damaged. Make sure that all passages 
in the valve plate are unobstructed. If either the cylinder head or 
valve plate is cracked, it must be replaced. 

INSTALLATI 0 N 
Installation is the reverse of removal. 
Tighten bolts or plugs to specified torques. 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Leak Test 
Charge refrigerant from suction side and evacuate air from 
discharge side. Then conduct leak test. 



COMPRESSOR - Model DKS-16H (DIESEL-KIKI make) 

Note: 



REAR 

REAR F A N  

THERMISTOR 

(Mi  d d  l  e  € a s  t )  

(GA) E x c e p t  (@ ' a F o r  A u s t r a l  i a  A / T  m o d e l  s . G u l  f s t a n d a r d  
m o d e l s ( M i d d l e  E a s t ) , H a r d  t o p  & W a g o n  
m o d e l s  w i t h  TD e n g i n e  e x c e p t  f o r  A u s t r a l i a  

COMPRESgOR m: W I  t h  r e a r  c o o l  e r  m o d e l  

(NO) W i t h o u t  r e a r  c o o l e r  m o d e l  

R  H R . H .  d r ~ v e  m o d e l  0 
=.L.H. d r l v e  m o d e l  



-- -- - - - -  -- 

A/C ELECTRICAL CIRCUIT -=- -- p- 

- - - 

Wiring Diagram 

From l i g h t i n g  
SYS tern - 

BODY GRWND 

REAR 
COOLER 
SWITCH 

- I ND I CATOR 
LAMP 

FRONT A/C 
THE RMO 
CONTROL 
AMP. 

a RES I STOR 

ILL&INATION~ 
LAMP 

! I  I NO I CATOR 
LAMP g o 6 0  

p 3 p  

T .  b .Leu. 

SOLENOID BODY GROUND 



AIC ELECTRICAL CIRCUIT 

Wiring Diagram (Cont'd) 

REAR F A N  
SW I TCH 
I 

( :A/T m o d e l  f o r  G u l f  s t a n d a r d  ( M i d d l e  E a s t )  THERM I ST OR^ 
( : E x c e p t  A/T m o d e l  f o r  G u l f  s t a n d a r d  ( M i d d l e  E a s t )  

( : F o r  A u s t r a l  i a  A / T  m o d e l s .  G u l f  s t a n d a r d  m o d e l s  ( M i d d l e  E a s t ) ,  
H a r d  t o p  8 Wagon m o d e l s  w i t h  TD e n g i n e  e x c e p t  f o r  A u s t r a l i a  

( : W i t h  r e a r  c o o l e r  m o d e l  

( : W i t h o u t  r e a r  c o o l e r  m o d e l  

( : O v e r  h e a d  c o o l e r  m o d e l  ( T y p e  1)  

( : E x c e p t  O v e r  h e a d  c o o l  e r  m o d e l  ( T y p e  2) 

(R :R.H. d r i v e  m o d e l  

(L : L . H .  d r i v e  m o d e l  



A/C ELECTRICAL COMPONENTS 

Indicator lampy RHA287A 1 

Inspection 
FRONT A/C SWITCH 
Check continuity between terminals at each switch position 
shown in the table. 

FRONT A/C THERMO CONTROL AMP. 
1. Run engine, and operate front A/C system. 
2. Connect the voltmeter from harness side. 
3. Check front A/C thermo control amp. operation shown in 

the table. 

opera tion 

Approx. 12V 

Increasing to 2.5 - 3.5 (37 - 38) Turn ON Approx. OV 

DUAL-PRESSURE SWITCH 
Check continuity between terminals after disconnecting dual- 
pressure switch connector. 

- 

REAR COOLER SWITCH 
Check continuity between terminals at each switch position 
shown in the table. 

High-pressure side line pressure 
kPa (bar, kg/cm2, psi) 

Decreasing to 177 - 216 
(1.77-2.16, 1.8-2.2.26-31) 
lncreasing to 2,452 - 2,844 
(24.5- 28.4,25 - 29,356 - 412) 

l ncreasing to 177 - 235 
(1.77 - 2.35, 1.8 - 2.4.26 - 34) 
Decreasing to 1,863 - 2,256 
(1 8.6 - 22.6, 19 - 23,270 - 327) 

Operation 

Turn OFF 

Turn ON 

Continuity 

Not exist 

Exists 



A/C ELECTRICAL COMPONENTS 

Rear cooler control assembly 

Ohmmtur 
*: The resistance of the rheostat becomes 

unlimited when turned to the OFF position. 
RHA216A 

Inspection (Cont'd) 
REAR COOLER CONTROL ASSEMBLY 
1. Check continuity between terminals at each switch position 

shown in the table. 

2. Check rheostat. 
Confirm smooth rotation of the rear cooler temperature 
control knob. 
Using an ohmmeter, check the rheostat values. 

Rear cooler 

Terminal 
- -- 

@ -- 
+ -- - 

OFF 

Continuity: 
Not exist 

ON 
ON : 

MAX. COLD 

Approx. 10 kR 
++ Approx. OR 



A/C ELECTRICAL COMPONENTS 

Overhead type rear cooler (Type 1) 

RHA078A 

Inspection (Cont'd) 
REAR COOLER THERMO CONTROL AMP. 
1. Start engine, and operate front A/C and rear cooler system. 
2. Connect voltmeter from harness side. 
3. Check rear cooler thermo control amp. operation shown in 

the table. 

REAR COOLER SOLENOID VALVE 
Check continuity between terminals. 

REAR BLOWER MOTOR 
Confirm smooth rotation of the blower motor. 

Ensure that there are no foreign particles inside the blower 
unit. 
If the blower does not rotate, refer to TROUBLE-SHOOTING 
PROCEDURE 3. 

Voltage 

Approx. 12V 

Approx. OV 

Approx. 12V 

Approx. OV 

Rear temp. 
control 
position 

MAX. COLD 

MAX. HOT 

Evaporator outlet 
air temperature 

"C ( O F )  

Decreasing to 
-1.5 to 0.5 (29 - 33) 

lncreasing to 
2.5 - 4.5 (37 - 40) 

Decreasing to 
13.5 - 15.5 (56 - 60) 

lncreasing to 
6.5 - 20.5 (44 - 69) 

Operation 

Turn OFF 

Turn ON 

Turn OFF 

Turn ON 



AIC ELECTRICAL COMPONENTS 

Inspection (Cont'd) 
REAR BLOWER RESISTOR 
Check continuity between terminals. 

Overhead type 
Rear cooler (Type 2) rear cooler (Type 1) 

RHA219A 

Thermo witch 

Thormo switch 

THERMO SWITCH 
For Australia A/T models, Gulf standard (Middle East) 
models, Hardtop and Wagon models with TD engine except 
for Australia 

Engine coolant temperature OC (OF) Operation 

Increasing to 107 (225) 

Decreasing t o  103 (2 17) OFF 

Refer to LC section. 



A/C COMPONENT LAYOUT 

ENGINE COMPARTMENT 

TB42 engine model TD42 engine model 

TB engine model TD engine model 



AIC COMPONENT LAYOUT 

PASSENGER COMPARTMENT 
Overhead type rear cooler (Type I ) ' ]  

Rear cooler (Type 2) 

Rear blower relay 7 , ,- Resinor 

L Rear cooler t h e m  
control amp. 

r Front N C  
themlo 



TROUBLE DIAGNOSES 

Trouble-shooting 
INSPECTION TABLE 

"HOW TO REPAIR" 

Thii table i n d i i  the inpccmn parion for ash Npe of imam 
'1: For location, refer to PRELIMINARY CHECK. 
'2: For Australia A n  models, Gulf standard models (Middle E d ,  Hardtop and Wagon models with TO engine except for Aumalia 

PRELIMINARY CHECK 
Compressor belt tension check 
Check compressor belt deflection. 
Adjust belt deflection if it exceeds the limit. 
Refer to "Checking Drive Belts" in MA section. 

Power supply circuit check for air conditioning system 
Check power supply circuit for air conditioning system. 
Refer to "Power Supply Routing" in EL section and AIC 
ELECTRICAL CIRCUIT. 

(GC) : W T  model f o r  Gul f  s tandard (Middle East) 

IGNITION SWITCH 
(EE) :Except A/T model f o r  Gu l f s tandard (Middle East) 

ACC o r  ON * 1  :For  A u s t r a l i a  W T  models. Gu l f  s tandard models (Hiddle East) .  
Hardtop & Wagon models w i t h  TO engine except f o r  A u s t r a l i a  

TO b lower motor te rm ina l  No.@ 

To WC s w i t c h  te rm ina l  No. WC r e l a y  t e r m i n a l s  No.@ 8 , 
r e a r  c o o l e r  s w i t c h  term i n a y  ho. a.  f r o n t  WC thermo conti-%? 
amp. term i na I  No. a 

FUSE BLOCK 
BATTERY (Refer t o  "Power 

supply  r o u t i n g '  
i n  EL s e c t i o n )  

To WC r e l a y  te rm ina l  N o . 0 ,  thermo s w i t c h  te rm ina l  N o . 0  + I  

To r e a r  b lower r e l a y  te rm ina l  ~ 0 . 0 .  r e a r  c o o l e r  r e l a y  
te rm ina l   NO.^ 

BATTERY v i a  
fusible ink-Green SE- To WC r e  lay  te rm ina l  No. a . thermo s w i t c h  te rm ina l  ~ o . 0  * I  

RHA282A 



TROUBLE DIAGNOSES - - -  -= . 

Trou ble-shooting (Cont'd) 
Front A/C thermo control amp. check 
Check power supply and body ground circuit for front A/C 
thermo control amp. with ignition switch ON. 
1. Disconnect front A/C thermo control amp. connector. 
2. Connect voltmeter from harness side. 
3. Measure voltage across terminal No. @ and body ground. 

Vo Itmeter terminal 

Body ground Approx. 12V 

4. Switch to ignition switch OFF, AIC switch ON and front fan 
switch ON. 

5. Connect ohmmeter from harness side. 
6. Check continuity between terminal No. @ and body ground. 

Ohmmeter terminal 
Continuity 

- -  - - .  

Body ground 
- -- - -  . - . .- 

Rear cooler thermo control amp. check 
Check power supply and body ground circuit for rear cooler 
thermo control amp. with ignition switch ON, front A/C ON and 
rear cooler ON. 
1. Disconnect rear cooler thermo control amp. connector. 
2. Connect voltmeter from harness side. 
3. Measure voltage across terminal No. @ and body ground. 

Voltmeter terminal 

Body ground Approx. 12V 

4. Switch to ignition switch OFF. 
5. Connect ohmmeter from harness side. 
6. Check continuity between terminal ~o.@)and body ground. 

Ohmmeter terminal 
Continuity 

Body ground Yes 



REAR REAR 
COOLER @& FAN & 

FAN SWl TCH SW l TCH SW I TCH ----------- 

THE RM l STOR 

D ~ : A / T  m o d e l  f o r  G u l f  s t a n d a r d ( M i d d 1 e  E a s t )  

( E G ) : € x c e p t  A / T  m o d e l  f o r  G u l  f s t a n d a r d  
( M i d d l e  E a s t )  

( G A ) : ~ x c e p t  (@ 
(EA) :F~~ A u s t r a l  l a  A/T m o d e l  s. G u l  f s t a n d a r d  

m o d e l s ( M l d d l s  E a s t ) ,  H a r d  t o p  & Wagon 
m o d e l s  w l t h  TO e n g i n e  e x c e p t  

COMPRESSOR f o r  A u s t r a l  l a  
( W I ) : w i  t h  r e a r  c o o l e r  m o d e l  

(NO): ~i t h o u t  r e a r  c o o l e r  m o d e l  

~ H ) : R . H .  d r i v e  m o d e l  

~ : L . H .  d r i v e  m o d e l  



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 
TROUBLE-SHOOTING PROCEDURE 1 
INCIDENT: Magnet clutch does not operate. 

Perform preliminary check before referring to the following 
flowchart. 

I Check power supply for com- Check the system according to 
pressor with ignition switch ON, each below-listed flowchart. I 
A/C switch ON and fan switch 1 ON. 

Disconnect compressor terminal. 

Do approx. 12 volts exist be- 
tween compressor harness 
terminal No. @ and body 
ground? 

1 O.K. 
4 

Check magnet clutch coil. I 

With A/C cut system*l 

Without AIC cut system.2 

Make the engine coolant go 
down suffciently. 

Check AIC cut relay operation 
with ignition w i t ch  ON, AIC 
switch ON and fan switch ON. 

Do approx. 12 volts exist be- 
tween AIC cut relay harness 
terminal No. @ and body 
ground? 

Disconnect A/C cut relay. 
Check circuit continuity be- 
tween AIC cut relay harness 
terminal No. @ and compres- 
sor harness terminal No. @ with 
ignition switch OFF. 

Check power supply for switch 
side circuit of A/C cut relay with 
ignition switch ON, AIC switch 
ON and fan switch ON. 

Disconnect AIC cut relay. 
Do approx. 12 volts exist be- 
tween AIC out relay harness 
terminal No. @ and body 
ground? 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 
'1: For Australia A/T models, Gulf standard models (Middle East), 

Hardtop and Wagon models with TD engine except for Australia 
'2: Except for * 1 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 
Ln 

12V battery 

Continuity exists: O.K. Continuityexists: O.K. 
RHA245A - 

Replace A/C cut relay. I 
O.K. 

Check thermo wi 

Do  approx. 0 volts exist between 
A/C cut relay harness terminal 
No. @ and body ground? 

Disconnect thermo switch 
harness connector. 
Continuity should not exist be- 1 .  
tween thermo switch terminals. I 

Replace thermo switch. e 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

? 
El 

N.G.J 
check parer supply for A/C I 

ignition switch ON, AIC switch 

Do approx. 12 volts exist be- 

I tween A/C relay harness termi- 
nal No. 0 and body ground? I 

. .. - 
O.K. 

Note , 
Check circuit continuity accord- 
ing to each below-listed incident 
with ignition switch OFF. ---------------- 
With AIC cut sydem*l 
Disconnect A/C relay. 
Check circuit continuity be- 
tween A/C relay harness termi- 
nal No. 0 and A/C cut relay 
harness terminal No. @. 

C - - - - - - - - - - - - - - -  

Without A/C cut syttem*2 
Disconnect A/C relay. 
Check circuit continuity be- 
tween A/C relay harness termi- 
nal No. 0 and compressor 
harness terminal No. @ . 

tween A/C relay harness terrni- 
nal No. @ and body ground? I 

4 

1 0.K. I N.G. 

Check power 
supply and 10A 
fuse at fuse block. I 
Refer to Preliminary I 

m a  1 
Check A/C relay. I 

O.K. N.G. 

Replace N C  relay. 

Reconnect A/C relay. c 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 
'1: For Australia A K  models, Gulf standard models (Middle East), 

Hardtop and Wagon models with TD engine except for Australia 
'2: Except for 1 



-:L - TROUBLE DIAGNOSES 
Trouble-shooting (Cont'd) 

Note 

Check coil side circuit of A/C D i m n e c t  dualpressure switch I 
relay with ignition switch ON 
and A/C switch OFF. 

Do approx. 12 volts exist be- 
tween dual-pressure switch 
harness terminal No. @ and 
body ground? 

harness connector. 

Check circuit continuity be- 
tween A/C relay harness termi- 
nal No. @ and dual-pressure 
switch harness terminal No. @ 
with ignition switch OFF. 

10.~.  -hr- 10.K. , - -- 

Check voltage for front A/C N'G. Chack dualgressure switch. 
thermo control amp. with igni- 
tion switch ON and A/C switch Does continuity exist between 

OFF. dual-pressure switch terminals? 

I Do approx. 12 volts exist be- I 
I tween front A/C thermo control I 
I amp. harness terminal No. @ I \ and body ground? I 
1 

I O.K. 
J 

Check power supply for front 
A/C thermo control amp. with 
ignition switch ON. 

O.K. 

I Check body ground circuit for 
front A/C thermo control amp. 

Go to Preliminary Check. 

1 Replace front AIC thanno con- 1 
trol amp. I 

1 N.G. 

check system pressure. 

Check refrigerant I_] 
Replace dual-pressure switch. c 

I Note 

tween front A/C thermo control 1 
l amp. and dual-pressure switch 

6. with ignition switch OFF. I 
Disconnect front A/C thermo 
control amp. and dual-pressure 
switch harness connectors. 
Does continuity exist between 
front A/C thermo control amp. 
harness terminal No. @ and 
dual-pressure switch harness 
terminal No. @ . 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 
@ 

Disconnect A/C switch. e 
1 Note 

Check circuit continuity be- 
tween front AIC thermo control 
amp. harness terminal No. @ 
and AIC switch harness terminal 
NO. @.  

1 O.K. + I Disconnect fan switch harness I 
connector. I 

1 
1 Note 

Check circuit continuity be- 
tween AIC switch harness terrni- 
nal No. @ and fan switch 
harness terminal No. @. 

1 Note 
Check circuit continuity be- I 
tween fan switch harness termi- 
nal No. @ and body ground. 

Replace fan switch. 

Refer to HEATER ELECTRI- 
CAL CIRCUIT. - 
Check A/C witch. Replace A/C switch. I 
Refer to AIC ELECTRICAL 
COMPONENTS. 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 



Blower motor 

Voltmeter RHA222A 

la 

R HA223A 

Trouble-shooting (Cont'd) 
TROUBLE-SHOOTING PROCEDURE 2 
INCIDENT: Front blower motor does not rotate. 

Perform preliminary check before referring to the following 
flowchart. 

Flowchart 
No. 

INCIDENT 

Check if blower motor rotates 
properly at each fan speed. 
Conduct checks as per flowchart 
at left. 

I I I 

1 

2 

3 

4 

5 

I Check power supply for blower I 

Fan fails to rotate. 

Fan does not rotate at 1-speed. 

Fan does not rotate at 2speed. 

Fan does not rotate at 3-speed. 

Fan does not rotate at 45peed. 

t motor with ignition switch ON 
and fan switch OFF. I 
Do approx. 12 volts exist be- 
tween blower motor harness 
terminal No. @ and body 
ground? (Refer to Preliminary Check.) 

O.K. 

I Disconnect blower motor 
hameor connector. I 
Check circuit continuity be- 
tween blower motor harness 
terminal No. @ and body 
ground with ignition switch 
OFF and fan switch ON. 

1 
I O.K. 

1 

7 7 1  
connector. 

I Replace blower motor. I 

El 1 Note 

I Check blower motor circuit be- 1 N'Gd Check circuit continuity be- I 
tween blower motor and resistor tween blower motor harness 
with ignition switch ON and fan terminal No. @ and resistor 

harness terminal No. @. 

Do approx. 12 volts exist be- 
tween resistor harness terminal 
No. @ and body ground? 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

Check resistor after disconnect- 
ing it. (Refer to  HEATER 4 

ELECTRICAL CIRCUIT.) 4 

Replace resistor. ".". & 
Reconnect resistor harness + 

Check fan switch circuit with ignition switch 
ON and fan switch OFF. 

Do approx. 12 volts exist between each 

I resistor harness terminals and body ground? I 

pJ O.K. I 1 N.G. 
I Check circuit continuity be- I 

tween fan switch and resistor. 

+ 
Check fan witch. Replace fan switch. I 
Refer to HEATER ELECTRI- 
CAL CIRCUIT. 

1 '.'- Note 
.I 

Check circuit continuity be- 
tween fan wi tch harness termi- 
nal No. a and body ground. 

Replace blower motor. I 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 
TROUBLE-SHOOTING PROCEDURE 3 
INCIDENT: Rear blower motor does not rotate. 

Perform preliminary check before referring to the following 
flowchart. 

Check power supply for rear 
blower motor(s). 

Disconnect rear blower motor(s) 
harness connector(s). 
Do approx. 12 volts exist be- 
tween blower motor(s) harness 
terminal NO. @ (No. @ and 
body ground with ignition 
switch, rear cooler switch and 
rear fan switch ON? 

N.G. 

O.K. Note 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 

Check ground circuit -= for rear 
blower motor(s) . 
Does continuity exist between 
rear blower motor(s) harness 
terminal No. @ (No. @ ) and 
body ground? 

1 Note 

Disconnect rear resistor harness 
connector. 
Check circuit continuity be- 
tween rear blower motor(s) 

terminal No. @ (No. @ ) and 
rear resistor harness terminal No. 
@ with ignition switch OFF. 

1 Nore 
Check ground circuit for rear fan 
wimh. 

Does continuity exist between 

Check circuit continuity be- 
tween rear blower motor(s) 
harness terminal No. @ 
(No. @ ) and rear fan wi tch 
harness terminal No. @ with 
ignition switch OFF. 

I 

O.K. 
O.K. 

Replace rear blower motor(s). 

rear fan switch harness terminal 
No. @ and body ground with 
ignition switch OFF? 

Disconnect rear fan switch 

0.K. Note 

Check circuit continuity be- 

harness connector. 1 

tween rear resistor harness termi- 
nal(~) No. @ (No. @ ) and rear 
fan wi tch harness terminal(s) 
No. @ (No. @ ) with ignition 
switch OFF. 

O.K. 

N.G. 

COMPONENTS. 
+ 

O.K. 
Replace rear resistor. 

t 

Check rear fan switch. -- 
Refer to A/C ELECTRICAL Replace rear fan switch. 
COMPONENTS. a 

Chedc rear resistor. 

Refer t o  A/C ELECTRICAL 

- 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

B 
Check rear blower relay opera- Check power supply for mar 
tion with ignition switch and blower relay. I 
rear cooler switch ON. I Disconnect rear blower relay I 
Do approx. 12 volts exist be- 
tween rear blower relay harness 
terminal No. @ and body 
ground? 

harness connector. 
Do approx. 12 volts exist be- 
tween rear blower relay harness 
terminal No. @ and body 
ground? 

Rear blower relay I 

10.". Note I O.K. I N.G. 

Check circuit continuity be- 
tween rear blower relay harness 
terminal No. @ and rear 
blower rnotor(s) harness termi- 
nal(~) No. @ (No. @ ) with 

Check power supply 
and 20A fuse ar fuse 
block. (Refer to 

1 I Preliminary Check.) I 
ignition switch OFF. 

-- - 
Check rear blower relay. Y 

1 O.K. I N.G. 

( 12V battery I I 
I Check power supply for rear ( I blower relay with ignition 

switch and rear cooler switch I ON. 

I Do approx. 12 volts exist be- I 
tween rear blower relay harness 
terminal No. @ and body 
ground? 1 Overhead type rear cooler (Type 1) I - 

4 Note 
Check ground circuit for rear 1 
blower relay with ignition switch I OFF. I 
Does continuity exist between 

Rear cooler (Type 2) I 

i Rear blower 
mla/.mnccm Vol-r 

RHAZSBA 

I rear blower relay harness terrni- 
nal No. @ and body ground? 

Note: 
If the result i s  N.G. after checking circuit continuity, repair harness or 
connector. 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

I Disconnect rear fan switch 
hamem connectot. I 

+ 

1 Note 

Check circuit continuity be- 
tween rear cooler switch harness 
terminal(s) No. @ (No. @ ) 
and rear fan switch harness 
terminal(s) No. @ (No. @ ) 
with ignition switch OFF. 

O.K. Note 

Check power supply for rear 
cooler switch with ignition 
switch ON. 

Disconnect rear cooler switch 
harness connector. 
Do approx. 12 volts exist be- 
tween rear cooler switch harness 
terminal No. @ and body 
ground? 

Check circuit continuity be- 
tween rear fan switch harness 
terminal No. @ and rear 
blower relay harness terminal 
No. @ with ignition switch I OFF. 

O.K, 
- 

N.G. 
+ 

rear fan switch. ~epiwxt rear fan  mi^. 

Check power supply and 10A 
fuse at fuse block. 
(Refer to Preliminary Check.) 

! 1 

Refer to A/C ELECTRICAL 
COMPONENTS. 

Check mar cooler switch. Replace rear cooler witch. 1 
Referato A/C ELECTRICAL 
COMPONENTS. 

Note: 
If the result i s  N.G. after checking circuit continuity, repair harness or 
connector. 



Trouble-shooting (Cont'd) 
TROUBLE-SHOOTING PROCEDURE 4 
INCIDENT: Rear cooler solenoid valve does not operate. 
a Perform preliminary check before referring to the following 

flowchart. 

- N.G. - 
Check magnet dutch operation. Go to TROUBLE-SHOOTING 

PROCEDURE 1. 
Does magnet clutch operate 

I normally when front AIC I 
I switch, front fan switch, and I 1 ignition switch are ON? I 
I 1 

O.K. 
I 

Check rear blower m t o r  z' Go to TROUBLE-SHOOTING 
operation. PROCEDURE 3. . -- - 

- 

Does rear blower motor operate 
normally when rear fan switch 
and rear cooler switch are ON? 

O.K. 

I Disconnect rear fan switch and 1 
1 rear cooler thermo control amp. 1 

harness connectors. I 
I 

Check circuit continuity 
between rear fan switch harness 
terminal No. @ and rear 
cooler thermo control amp. 
harness terminal No. @ with 
ignition switch OFF. 

Ei O.K. 

Check AIC relay operation with N.G. Check power supply for A/C 
ignition switch, A/C switch are 4 relay with ignition switch ON, 
ON, and rear cooler switch OFF. A/C switch OFF. 

between AIC relay harness 
terminal No. @ and body I 

I ground. I 

Do approx. 12 volts exist 
between A/C relay harness 
terminal No. @ and body 

I1  Check power supply 
and 10A fuse at fuse block. 
(Refer t o  Preliminary Check.) 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connector. 



- - - 

TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

Reconnect rear fan switch and 
rear cooler thermo control amp. 
harness connectors. r-l 
Check coil side circuit for rear 
cooler relay with ignition switch, 
A/C switch are ON, and rear 
cooler switch OFF. 

Do approx. 12 volts exist 
between rear cooler relay harness 
terminal No. @ and body 
ground? 

O.K. 

Check A/C re1 y. 

'-1 
I ~ e p ~ r e  A/C relay. 

OFF. 

1 

O.K. 
1 

N.G. - 

I Check rear cooler relay. I 

Disconnect A/C relay and rear 
cooler relay harness 
connectors. 

Replam rear 
cooler relay. 

1 Note 

Check circuit continuity 
between AIC relay harness 
terminal No. @ and rear 
cooler relay harness terminal 
No. @ with ignition switch 

Note: 
If the result is N.G. after checking circuit continuity, repair harness or 
connect0 r. 



cooler solenoid valve. 

Disconnect rear cooler solenoid 

TROUBLE DIAGNOSES -- -= ---- =--- 

Trouble-shooting (Cont'd) 

Check power supply -% for rear Check mar moler relay after 
cooler relay with ignition switch, discvnnexting it. 
AIC switch, and rear cooler O.K. N.G. 
switch are ON. r P 

Replace rear 
Do approx. 12 volts exist cooler rday. 
between rear cooler relay 
harness terminal No. @ and + 

checkpower supply for rear 

O.K. cooler ralay. 

Do approx. 12 volts exist 
between rear cooler relay 
harness terminal No. @ and 
body ground? 

I valve harness connector. 

O.K. 

] Does continuity exist between I 

N.G. 

rear cooler solenoid valve 
harness terminal No.@and 
body ground with ignition 
switch OFF? 

v 
Check power supply and 20A 
fuse at fuse block. 
(Refer to Preliminary Check.) 

Check power supply for rear Disconnect rear cooler relay and 
cooler solenoid valve with rear cooler solenoid valve 
ignition switch, A/C switch, and harness connectors. 
rear cooler switch are ON. 1 Note 
Do approx. 12 volts exist Check circuit continuity 
between rear cooler solenoid 

between rear cooler relay 
valve harness terminal No. @ harness terminal No. @ and rear 

cooler solenoid valve harness 
terminal No. @ with ignition 
switch OFF. 

Check ground circuit for rear 

= - P A - - .  -~ 
Replace rear cooler solenoid 
valve. 

Refer to  A/C ELECTRICAL - - - . - -- - - 

COMPONENTS. 

If the result is N.G. after checking 
circuit continuity, repair harness or 
connector. 



TROUBLE DIAGNOSES 

Trouble-shooting (Cont'd) 

9 
la 

Check power supply for rear N G  
Disconnect rear cooler relay and 

' 

cooler thermo control amp. with rear cooler thermo control amp. 
ignition switch, A/C switch are harness connectors. 
ON, and rear cooler switch OFF. 

4 I Note 
Reconnect rear cooler relay 
harness connector. 
Do approx. 12 volts exist be- 
tween rear cooler thermo 
control amp. harness terminal 
No. @ and body ground? 

T 

v 

Check circuit continuity 1 
I between rear cooler thermo I 
I control amp. harness terminal I 

No. @ and rear cooler relay 
harness terminal No. @ with 
ignition switch OFF. 

Refer to A/C ELECTRICAL 
COMPONENTS. 

Disconnect rear cooler thermo 
control amp. harness connector. 
Does continuity exist between 
rear cooler thermo control amp. 
harness terminal No. @ and 
body ground with rear cooler 
temp. switch ON. (Max. cold 
position.) 

- -  

a Overhead type 
rear Rear cooler thenno 

1 Note 
O.K. I Check ground circuit for 1 

rhwsm. - 
Disconnect rear fan switch 

I harness connector. 1 
I Does continuity exist between ] mDtM 

Rear cooler -3 (Type 2) 
rear fan switch harness terminal 
~o.@Jand body ground. I 

thenno contrc 

cooling 
unit 

Ohmmeter 

1 O.K. Note 

I Check circuit continuity I 
I between rear cooler thermo I 

control amp. harness terminal 
No. @ and rear fan switch 
harness terminal No. @ with 
ignition switch OFF. 

Check rear cooler -zr thermo ~ e p l r e  mar cooler them. 
control amp. operation. control amp. 

Refer to A/C ELECTRICAL 
COMPONENTS. 

Note: 
I f  the result is N.G. after checking circuit continuity, repair harness or 
connector. 



.. - 
SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

LUBRICATION OIL COMPRESSOR 

I DIESEL-KIKI 
Model make DKS-16H 

REFRIGERANT 

Model 

T ~ p r  

Capacity mP (Imp f l  oz) 
Total in  system 

Remaintng oil in system 
after oil return operation 

and drain~ng ~t 

C4mp- (Swvk Pwis) 
chrping mount 

Inspection and Adjustment 

COMPRESSOR 

Without mar 
~ r n o d o l  

n'm 
-w kg la) 

Front AIC 

Front AIC & overhead type 
rear cooler [Type 1) 

Front AIC & rear cooler (Type 2) 

ENGINE IDLING SPEED 
8 For TB engine model, refer to EF & EC sec- 

tion. 
8 For TD engine model, refer to MA section. 

With feu 
codrrmodd 

R-12 

0.9 - 1.1 (2.0 -2.4) 

1.3 - 1.5 (2.9 - 3.3) 

1.1 -13 (2.4-29) 

Model DKS16H 

Clutch hub to pulley 
clearance mm (in) I 0.3 - 0.6 (0.01 2 - 0.024) 

DIESEL-KIKI make 
DKS-16H 

SUNlSO 50S 

BELT TENSION 
8 Refer to MA section 

aDo vm 

Approx. 
90 (321 

Zfio (8.8) 

A P P ~ X .  
140 (491 

200 (7.01 



ELECTRICAL SYSTEM 
I 

SECTION EL 
CONTENTS 

When you read wiring diagrams: 
Read GI section. "HOW TO READ WIRING DIAGRAMS" . . 

HARNESS CONNECTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STANDARDIZED RELAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POWER SUPPLY ROUTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BATTERY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STARTING SYSTEM 

STARTING SYSTEM . Starter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHARGING SYSTEM 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHARGING SYSTEM . Alternator 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMBINATION SWITCH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HEADLAMP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EXTERIOR LAMP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INTERIOR LAMP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  METER AND GAUGES 

WARNING LAMPS AND CHIME . . . . . . . . . . . . . . . . . . . . . . .  ... .. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WIPER AND WASHER 

HORN, CIGARETTE LIGHTER AND CLOCK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
REAR WINDOW DEFOGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AUDIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LOCATION OF ELECTRICAL UNITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HARNESS LAYOUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WIRING DIAGRAM REFERENCE CHART 

Engine control system . . . . . . . .  EF & EC SECTION 
Ignition system . . . . . . . . . . . .  EF & EC SECTION 
Chickglow system . . . . . . . . . .  E F & EC SECTION 
Injection pump control syrtem . . .  EF& EC SECTION 
AIT control system . . . . . . . . . . . . .  AT SECTION 
Power window and p w w  door lock . . . .  BF SECTION 
Heater m d  air conditioner . . . . . . . . .  HA SECTION 
E l c t r i i l  run roof . . . . . . . . . . . . . .  BF SECTION 
Electrical winch . . . . . . . . . . . . . . .  SE SECTION 

EL- 2 
EL- 3 

EL- 5 

EL- 9 
e1-17 
E 1-20 
E 1-27 
E 1-28 
E 1-37 

E 1-39 
E 1-42 



HARNESS CONNECTOR 

Description 
HARNESS CONNECTOR 

a All harness connectors prevent accidental looseness or disconnection. 
The connector can be disconnected by pushing or lifting the locking section. 

CAUTION: 
Do not pull the harness when disconnecting the connector. 

[Example] 

UFT 

, a  
, 

PUSH 

PUSH 
(For combimtion motor) 6krmbt) 

- - - - -  -- - - 



STANDARDIZED RELAY - -~ - - -- - 

Normal Open, Normal Closed and 
Mixed Type Relays 
Relays can mainly be divided into three types: normal open, 
normal closed and mixed type relays. 

Type of Standardized Relays 

LL 
LL 

0 
C 

3, 

.......... 1M .......... 1 Make 2M 2 Make 

.......... I T  .......... 1 Transfer 1M.lB 1 Make 1 Break 

SW1 BAITERY SWI BATTERY S W I  BATTERY 

NORMAL OPEN RELAY 
- - 

NORMAL CLOSED RELAY 

Flows - MIXED TYPE RELAY 

Flows - 
S M T l  BAlTERY 

Flows 

T Does not 

SWl BATTERY SW1 BAITERY 



STANDARDIZED RELAY 
--- -- 



POWER SUPPLY ROUTING 

Fuse 
a. If fuse is blown, be sure to eliminate cause of problem before 

installing new fuse. 
b. Use fuse of specified rating. Never use fuse of more than 

specified rating. 
c. Do not install fuse in oblique direction; always insert it into 

fuse holder properly. 
d. Remove fuse for clock if vehicle is not used for a long period 

of time. 

Fusible Link 
A melted fusible link can be detected either by visual inspection 
or by feeling with finger tip. If i t s  condition is  questionable, use 
circuit tester or test lamp. 
CAUTION: 
a. If fusible link should melt, it is possible that critical circuit 

(power supply or large current carrying circuit) is shorted. In 
such a case, carefully check and eliminate cause of problem. 

b. Never wrap periphery of fusible link with vinyl tape. Extreme 
care should be taken with this link to ensure'that it does not 
come into contact with any other wiring harness or vinyl or 
rubber parts. 



IGNITION SWITCH 

IGN ACC BLOW 

~ u d t o ~ C I o o k  

9 I o w r  LOIW 

l n h l b l l  ~ 1 m 1 v W  medml) 
Auta-abamk.I.C.D.0. ne1mnold 

Warnlno IUC, WT a o n ~ r o l  u n l t  

Rear de+Ioser 

Warnlnr luom,Yltar 4 &uoe 
eaok-ur IUP 
Pow* vtfldll) pa l  w 
Hazmrl wbrnlnm 

n8.1 I.Y L.n. 
AA centPo8 u n l t  

Hand 1- R.Y. 

ClaarmCtb I ImhIor 

 roar WI-r -her 

Rear u l o e r  L u**hrr 
Wlnoh 

BODY GROUND Rear WE 

Fog t M P  

stop I* 

Her* 

AudlO,CI~Oh, lnt9PlOP I W m  

Hazbr l  w.ralna 

I I ~u*tmmslm.ct.ar.nm 
F09 ~UBI 

* Wagon and Hard too model 

(ME).A/T m o d e l  f o r  G u t  f s t a n d a r d  ( M i d d l e  E a s t )  

(EX) E x c e p t  A/T m o d e l  f o r  G u l f  s t a n d a r d ( M 1 d d l e  E a s t )  

(L L.H.  d r i v e  m o d e l  

BATTERY 



I G N I T I O N  SWITCH 

I G N  ACC BLOW 
RELAY RELAY RELAY 

AudIo,EIeok 
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POWER SUPPLY ROUTING 

Note: 



BATTERY 

CAUTION : 
a. If it becomes necessary t o  start the engine with a booster 

battery and jumper cables, use a 12-volt booster battery. 
b. After connecting battery cables, ensure that they are tightly 

clamped t o  battery terminals for good contact. 
c. Never add distilled water through the hole used t o  check 

specific gravity. 

How to Handle Battery 
METHODS O F  PREVENTING OVER-DISCHARGE 
The following precautions must be taken t o  prevent over-dis- 
charging a battery. 

The battery surface (particularly its top) should always be 
kept clean and dry. 
I f  the top surface of a battery is wet with electrolyte or  
water, leakage current will cause the battery t o  discharge. 
Always keep the battery clean and dry. 

When the vehicle is no t  going t o  be used over a long period 
o f  time, disconnect the negative battery terminal. ( I f  the 
vehicle has an extended storage switch, turn it off.) 

Check the charge condition o f  the battery. 
Periodically check the specific gravity o f  the electrolyte. 
Keep a close check on charge condition t o  prevent over- 
discharge. 



0- - - --= - 
How to Handle Battery (Cont'd) 
CHECKING ELECTROLYTE LEVEL 
WARNING: 
Do not allow battery fluid to  come in contact with skin, eyes, 
fabrics, or painted surfaces. After touching a battery, do not 
touch or rub your eyes unt i l  you have thoroughly washed your 
hands. I f  the acid contacts the eyes, skin or clothing, immediate 
l y  flush with water for 15 minutes and seek medical attention. 
Normally the battery does not require additional water. How- 
ever, when the battery is used under severe conditions, adding 
distilled water may be necessary during the battery life. 

----- 
Charging voltage 

Charging current 

- 
Duration of charge SE L709E 

Remove the cell plug using a suitable tool. 
Add distilled water up to  the MAX level. 

SU LPHATION 
When a battery has been left unattended for a long period of 
time and has a specific gravity of  less than 1.100, it will be com- 
pletely discharged, resulting in sulphation on the cell plates. 
Compared with a battery discharged under normal conditions, 
the current flow in a "sulphated" battery is not as smooth 
although its voltage is high during the initial stage of  charging, 
as shown in the figure at the left. 

SPECIFIC GRAVITY CHECK 
1. Read hydrometer and thermometer indications at eye level. 



BATTERY 
How to Handle Battery (Cont'd) 
a When electrolyte level is t o o  low, tilt battery case t o  raise it 

for easy measurement. 

T herrnorneter 

2. Convert in to  specific gravity at 20°C (68" F). 
Example: 
a When electrolyte temperature is 35°C (95°F) and specific 

gravity o f  electrolyte is 1.230, converted specific gravity at 
20" 0 (68" F)  is 1.240. 

a When electrolyte temperature is 0°C (32°F) and specific 
gravity o f  electrolyte is 1.210, converted specific gravity a t  
20" 6 (68" F ) is 1.196. 

- - - . - - - -. . . 

Converted specific gravity (S20) 
. . 

1.30 - - 
V, 1.28 

1.26 
t 

1.24 
E, - 
m 1.22 - > - 
g 1.20 
0 - 

1.18 - 
m 
> 
r 1.16 
t 

1.14 - = g 1.12 
V) 

1.10 

-30 -20 -10 0 10 20 #) 4O 80 
(-22) (-4) (14) (32) 1501 (681 ((16) (1011 (122) 

Electrolyte temperature O C  ( O F )  

SE LO420 



BATTERY 

Battery Test and Charging Chart 

VISUAL INSPECTION 
Check banery case for cracks or bends. 
Check battery terminals for damage. 
If the difference between the max. and min. electrolytelevel in cells is within 10 mm (0.39 in), 
it is O.K. 

1 
O.K. I 

Refer to "Specific Gravity Check". 

4 
Replace battery. 

t 
+ 

SLOW CHARGE 
Refer to  "A: Slow 
Charge". 

J 

4 

Refer to  "Chart 11". 

Ready Replace 
for use banery. 

STANDARD CHARGE 
Refer to  "B. Standard Refar PD "C: (lulck 

CAPACITY TEST 
Refer to  "Chart 11". 

O.K. 1 N.G. 
1 

CAPACITY TEST 
Refer to  "Chart 11". 

t 
Ready for use 

Mount banery again 
and check loose ter- 
minals. Also, check 

4 
CHECKING SPECIFIC GRAVITY 

other related circuits. I 

1 Refer t o  "Specific Gravity Check". I 

RECHARGE 
Refer t o  "C: Quick Charge". 

~f w a r y  tompraturm rises &ova 60°C 
(1400 F), stop charping. Always chrg. 
briery whmn its tunciemturr is b l o w  
60.c ~ ~ w F I .  

CAPACITY TEST 
Refer to  "Chart I I ". 

Ready Replace 
for use battery. 

'STANDARD CHARGE" is r-rnmondd in -that tho M i d o  & in norm &wing. 

Refer t o  "C: Quick 

Refer to  "Chart 11". 

o . K . ~  ~ N . G .  

Ready Replace 
for use battery. 



CAPACITY TEST Q 

Battery Test and Charging Chart (Cont'd) 

Follow manufacturer's 
instructions to check and 
determine if battery is 
serviceable. 

Ready for use Go to next step. 

I Test using load tester. I 
Read load tester voltage 
when specified discharging 
current {Refer to Fig. 1) 
flows through battery for 
15 seconds. 

Redy for Go to  next step. 

Check battery type and 
determine the specified 
current using the following 
table. 

Fig. 1 DISCHARGING CURRENT 
(Load tester) 

TY ~e 

28619R(L) 

34B19R(L) 

46B24R(L) 

55B24R(L) 

50D23R(LI 

55D23R(L) 

65D26R(LI 

80D26R(L) 

75D31 R(L) 

95D31 R(L) 

95E41 R(L) 

130E41 R(L1 

Current (A) 

90 

99 

135 

135 

150 

180 

195 

195 

210 

240 

300 

330 



BATTERY 
Battery Test and Charging Chart (Cont'd) 

I A: SLOW CHARGE I 

I Determine initial charging current from 
specific gravity referring to  Fig. 2. I 

Fig. 2 INITIAL CHARGING CURRENT SETTING (Slow charoel 

Charge battery. 
Check charging voltage 30 minutes after 
starting the battery charge. 

Check battery type and determine the specified current using tho 
table shown above. 
Aftar starting charging, adjustment of charging current is not 

-. 

12 to  15 volts Below 12 volts or above I 

12 hours. 

CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". 

Conduct additional charge as per 
Fig 3. if necessary. 

Fig. 3 ADDITIONAL CHARGE (Slow charge) 

Ah- 
Charge for 5 hours. I I Charge for 4 hours I Charge for 2 hours 
at initial charging at in~t ia l  charging at initial charging 
current setting. current setting. current setting. 

+ 
Go to  "CAPACITY TEST". 

CAUTION: 
a. Set charging current to  value specified in Fig. 

2. I f  charger is not capable of  producing speci- 
fied current value, set its charging current as 
close to  that value as possible. 

b. Keep battery away from open flame while it is 
being charged. 

c. When connecting charger, connect leads first, 
then turn on charger. Do not turn on charger 
first, as this may cause a spark. 

d. If battery temperature rises above 60°C 
(140°F). stop charging. Always charge battery 
when its temperature is below 60°C (140" F). 



BATTERY - 

Battery Test and Charging Chart (Cont'd) 

B: STANDARD CHARGE - 
Determine initial charging curient from 
specific gravity, referring t o  Fig. 4. I 

( Charge battery for 8 hours. I 
. .- 

CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". I 

I Conduct additional charge as per 
Fig. 5, if necessary. 1 

Go to "CAPACITY TEST ". 

Fig. 4 INITIAL CHARGING CURRENT SETTING 
(Standard charge) 

Check battery type and determine the specified current using the table 
shown above. 
After starting charging, adjustment of charging current is not necessary. 

Fig. 5 ADDITIONAL CHARGE (Standard charge) 

Charge for 3.5 hours Charge for 2.5 hours Charge for 1.5 hours 
at initial charging I I at initial charging I I at initial charging 
current setting. current setting. current setting. I I 
1 GO to "CAPACITY TEST". 

CAUTION: 
a. Do not use standard charge method on a battery whose specific gravity i s  less than 1.100. 
b. Set charging current t o  value specified in  Fig. 4. I f  charger is not capable of  producing specified current 

value, set its charging current as close t o  that value as possible. 
c. Keep battery away from open flame while it is being charged. 
d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this 

may cause a spark. 
e. I f  battery temperature rises above 60°C (140" F), stop charging. Always charge battery when its tempera- 

ture is below 60°C (140" F). 



Battery Test and Charging Chart (Cont'd) 

I C: QUICK CHARGE I 

Determine initial charging current setting and 
charging time from specific gravity, referring 
to  Fig. 6. 

+ 
Go to  "CAPACITY TEST" 

Fig. 6 INITIAL CHARGING CURRENT SElTlNG AND 
CHARGING TIME (Quick charge) 

Check battery type and determine the specified current using the table 
shown above. 
After starting charging, adjustment of charging current is not necessary. 

CAUTION: 
a. Do not use quick charge method on a battery whose specific gravity is less than 1.100. 
b. Set initial charging current t o  value specified in  Fig. 6. If charger is not capable of producing specifid 

current value, set its charging current as close to  that value as possible. 
c. Keep battery away from open flame while it is being charged. 
d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this 

may cause a spark. 
e. Be careful o f  a rise in battery temperature because a large current flow i s  required during quick-charge 

operation. 
If  battery temperature rises above 60°C (140" F), stop charging. Always charge battery when its tem- 
perature is below 60°C (140" F). 

f. Do not exceed the charging time specified in Fig. 6, because charging battery over the charging time can 
cause deterioration of  the battery. 

Service Data and Specifications (S. D. S.) 

Applied model 

Applied area 
Except Australia 
and Middle East 

All 

Diesel engine 
model 

Standard 

Middle East 

Gasoline engine model 

All 

Standard 

Type 

Capacity V-AH 

Option 

48D26L 

12-50 

Optional for side 
facing rear seat 

model 

95031 L 

1280  

55D23L 

1 2 8 0  

80D26L 

1285  



STARTING SYSTEM 

Wiring Diagram 

GASOLINE ENGINE MODEL 
A/T model 

M/T model 

IGNITION SWITCH INHIBITOR RELAY 
ON o r  START 

IGNITION SWITCH 

, (Eng I ne 8 Transrnl ss i on harness) 

(L L.H. drlve model 
(R R . H .  dr lve model 

BATTERY 
SEL851 K 

IGNITION SWITCH 
6ndm 

Wt n harness) 

(Eng i ne 8 Transm~ ss i on harness) 
f 
b o  

SELSWK 

I1 
I 
I 



- -  
- -  STARTING SYSTEM:- -= - 

Wiring Diagram (Cont'd) 
DIESEL ENGINE MODEL 

STARTER RELAY 

I G N I T I O N  SWITCH 

0 

r w w - - [ 1 3  -W w Ovhin harness) @ @ 

@ L I N K  HOLDER 

BODY 5 (Eng i ne & Transrn i ss  i on harness) 

GROUND 

BATTERY 
STARTER MOTOR SEL853K 



lgnltion switch 
Clutch interlock switch or Inhibitor 

return spring for fatigue and pinion 
for sliding condition. 

Chacklum Problem or 
ConWtiwIctkn' 

Starter motor does not If my obnotmdity h b n d .  lnwndktrty 
dicoo- bttw W W t h  trm-1. 



- - -  - - STARTING SYSTEM -Starter- 

Construction 



STARTING SYSTEM -Starter- 

Construction (Cont'd) 
S13-118 



STARTING SYSTEM -Starter- 

Magnetic Switch Check 
Before starting to check, disconnect battery ground cable. 
Disconnect "M" terminal of starter motor. 

1. Continuity test (between "S" terminal and switch body). 
No continuity ... Replace. 

2. Continuity test (between "S" terminal and "M" terminal). 
No continuity ... Replace. 



STARTING SYSTEM -Starter- - 

Pinion/Clutch Check 
1. Check to see if pinion locks in one direction and rotates 

smoothly in the opposite direction. 
If it does not lock (or locks) in either direction or unusual 
resistance is evident ... Replace. 

2. Check pinion movement. 
If it is hard to move, apply grease or, if necessary, replace. 

3. Check ball bearing. 
Spin outer race of ball bearing to ensure that it turns smooth- 
ly without binding. 
Abnormal resistance ... Replace. 

4. Inspect pinion teeth. 
Replace pinion if teeth are worn or damaged. (Also check 
condition of ring gear teeth.) 

5. lnspect reduction gear teeth. 
Replace reduction gear if teeth are worn or damaged. (Also 
check condition of armature shaft gear teeth.) 

Brush Check 
BRUSH 
Check wear of brush. 

Wear limit length: 
Refer to "Service Data and Specifications." 

a Excessivewear ... Replace. 

BRUSH HOLDER 
1. Perform insulation test  between brush holder (positive side) 

and its base (negative side). 
Continuity exists ... Replace. 

2. Check brush to see if it moves smoothly. 
a I f  brush holder is  bent, replace it; if sliding surface is  

dirty, clean. 



STARTING SYSTEM -Starter- 

Field Coil Check 
1. Continuity test (between field coil positive terminal and 

positive brushes). 
No continuity ... Replace field coil. 

2. Insulation test (between field coil positive terminal and 
yoke). 

Continuity exists ... Replace field coil. 

Armature Check 
1. Continuity test (between two segments side by side). 

No continuity ... Replace. 

2. lnsulation test (between each commutator and shaft). 
Continuity exists ... Replace. 

3. Check commutator surface. 
Rough ... Sand lightly with No. 500 - 600 sandpaper. 



STARTING SYSTEM -Starter- 

Armature Check (Cont'd) 
4. Check diameter of commutator. 

Commutator minimum diameter: 
Refer to ""Sewice Data and Specifications." 

Less than specified value ... Replace. 

5. Check depth of insulating mold from commutator surface. 
Less than 0.2 mm (0.008 in) ... Undercut to 0.5 - 0.8 mm 
(0.020 - 0.031 in) 

Assembly 
Carefully observe the following instructions. 
HIGH TEMPERATURE GREASE POINT 

Frictional surface of pinion 
Moving portion of shift lever 
Plunger of magnetic switch 

PIN ION PROTRUSION LENGTH ADJUSTMENT 
Measure movement "9" in height of pinion when pinion is 
pushed out with magnetic switch energized and when pinion is 
pulled out by hand until it touches stopper. 

Movement "P": 
Refer to "Service Data and Specifications." 



STARTING SYSTEM -Starter- 

Assembly (Cont'd) 
1 Not in the specified value ... Adjust by adjusting plate. 

Service Data and Specifications (S. D. S.) 

TY pe 

Applied model 

System voltage V 

No-load 
Terminal voltage V 

S174471 I 51 14472 I S13-118 

Reduction gear type 

h & o I i i n m  errpine 

Curnnt 

opbio~! teP H i m  wlgtm Diesel engine 

Revolution rpm 

Outer diameter of commutator 
rnm (in) 

Minimum length of brush mm (in) 

Brush spring tension N (kg. Ib) 

Clearance of bearing metal and 
armature shaft mm (in) 

Movement "Q" in height of pinion 
assembly mm (in) 

12 

1 1 .O 

More than 3.900 

More than 29.0 (1.142) 

1 f a (0,4331 

15.7 - 19.6 (1.6 - 2.0.3.5 -4.4) 

hor rhsn 0.2 40-1 

- 

More than 35.5 (1 398) 

9.0 (0.354) 

26.5 - 32.4 (2.7 - 3.3.6.0 - 7.3) 

- 
- 

0.3 - 1.5 (0.012 - 0.059) 



CHARGING SYSTEM 

Wiring Diagram 
GASOLINE ENGINE MODEL 

AUTO-CHOKE 

0 . m  model 

@ :U/T model 
FUSE BLOCK a : F o r  A u s t r a l  la 

m o d e l  

a ~ x c e p t  f o r  
I N A T I O N  METER 

A u s t r a l  l a  m o d e l  

ALTERNATOR 

DIESEL ENGINE MODEL 

I G N I T I O N  SWITCH 

FUSIBLE  L I N K  
ON o r  START 

COMBINATION METER 

CONDENSER 

BODY 
GROUND SEL855K 



CHARGING SYSTEM -Alternator- 

Construction 

r 

I 
to32 om, 2.3 - 2.B) 

m 3 ~ . m  
w.o-a.O,m-4w 

(032  - 0.40.23 - 2.9) 

: N.m (kg-m, ft-lb) 
(032 - 0.40.23 - 2.9) 

SEL583A 
A 

Replace with a new one. 

I 

I 
I I.C. voltage regulator 

II - 
II - 
1, v 
/I :I 

Oil seals 
Check oil seal for wear. cracks or deformation. 
Raplace if mcrmry. 
Do not rwso oil sual onox removed. : N.m (kg-m, ft-lb) SELZ24D 

;' 

/ 
I 

II 



-. - -- - CHARGING SYSTEM -Alternator- .. - 

Construction (Cont'd) 

LR 150428E 
- -  --. - 

Slip ring dia.: more than 30.6 (1.205) 

I 
(4.0 - LO,  28 43) 

I.C. voltage regulator *Refar to BR M i o n  
tor m u u m  pump - u ~ l w  intormotion. - 

I 

I 

! 
(0.32 - 0.4423 - 2.8) 

vmuum pump* 4.3.6.1) 
I 

1 
Unit: mrn (in) 

: N.m (kern, h-ib) S E L ~ ~ ~ D  



CHARGING SYSTEM -Alternator- 
- 

Before conducting an alternator test, make sure that the battery i s  fully charged. A 30-volt voltmeter and 
suitable test probes are necessary for the test. The alternator can be checked easily by referring to the 
Inspection Table. 

Before starting troubleshooting, inspect the fusible link. 

5) Terminals "S", "L", "BAT" and "E" mrk.d SEL63iBC 

on rear cover of alternator. 

WITH IC REGULATOR With alternator side L terminal 
grounded, internal short occurs Burnsd-wt 

0 when +diode is short-circuited. 
bulb. Replace 
and P r o d  

Ignition --------------------- t o  "A" 
switch "ON" connector (S, 
(Check light L) and ground 
fw o ~ m i o n )  L lead wire Connect con- 

n 
< ~ i ~ h t   OFF^-{-^ 

(Check light 
for operation) 

Engim idling - - .  

(Check mt --r: 

for opsntbnb 

Dim light 
Light flickers 
Bright light 

Contact positive lead (+) of voltmeter on B 
terminal and negative lead (-1 to  L terminal. 

Engine idling 
(Measure the 
voltage across 
"B" and "L" than 0.59 - -- v] 

1) Use ful ly charged battery 
2) Light : Charge warning light terminal volt- 

A.C.G. : Alternator parts exap t  IC regulator 
lC-RG : IC regulator Make sure "S" 

0. K. : IC-alternator is in  good condition 
3) When reaching "Damaged A.C.G.", remove 

alternator from vehide and disassemble, inspect 
and correct or replace faulty parts 

4) Method of grounding F terminal 

Gasoline engine model Diesel engine model 
Contact t i p  of wire with brush and attach Remove vacuum and connect tip 
w i n  t o  alternator body. of wire wi th brush and attach wire to 

Brush l i f t  wire 

nector (S, L) 
and ground F 
terminal 
(Check light 
for operation1 



CHARGING SYSTEM -Alternator- 

2 mm (0.08 in) 

E €049 

Disassembly 
ROTOR SLIP RING CHECK 
1. Continuity test 

No continuity ... Replace rotor. 

2. Insulator test 
Continuity exists ... Replace rotor. 

3. Check slip ring for wear. 
Slip ring minimum outer diameter: 

Refer to  "Service Data and Specifications." 

BRUSH CHECK 
1. Check smooth movement of brush. 

Not smooth ... Check brush holder and clean. 
2. Check brush for wear. 

Replace brush i f  it is worn down to the limit line. 

3. Check brush lead wire for damage. 
Damaged ... Replace. 

4. Check brush spring pressure. 
Measure brush spring pressure with brush projected approxi- 
mately 2 mm (0.08 in) from brush holder. 

Spring pressure: 
Refer to  "Service Data and Specifications." 

Not within the specified values ... Replace. 

STATOR CHECK 

To test the stator or diode, you must separate them by un- 
soldering the connecting wires. 
CAUTION: 
Use only as much heat as required to melt solder. 
Diodes will be damaged by excessive heat. 



CHARGING SYSTEM -Alternator- - - - - - - -  

Disassembly (Cont'd) 
1. Cont inui ty test 

N o  cont inui ty ... Replace stator. 

2. Ground test 
Cont inui ty exists ... Replace stator. 



CHARGING SYSTEM -Alternator- 
-- 

Diode Check 

MAIN DIODES 

Use an ohmmeter to check condition of diodes as indicated in chart below. 
If any of the test results are not satisfactory, replace diode assembly. 

hSitb6 side 

Ohmmatar r-\ 

Diodes check (Positive side) 

Diodes check (Negative side) 

- .  

Negative side 

SUB-DIODES 
Attach ohmmeter's probe to each end of diode to check for 
continuity. 
Continuity is N.G. ... Replace diode-assembly. 

Continuity 

Yes 

No 

No 

Yes 

Ohmmeter probes 

Positive @ 

Positive diode plate 

Diode terminals 

Negative diode plate 

Diode terminals 
- - . . 

Negative @ 

Diode terminals 

Positive diode plate 

Diode terminals 

Negative diode plate 
-- 



CHARGING SYSTEM -Alternator- - 

Assembly 
Carefully observe the following instructions. 

When soldering each stator coil lead wire to diode assembly 
terminal, carry out the operation as fast as possible. 

SEL595A 

pl6m Inwlating t u b  

Quantity of protrusion: 
Fix ring at the position 
of minimum protrusion. 

SE L633D 
- . - - -. - - 

WHEN SOLDERING BRUSH LEAD WIRE 
(1) Position brush so that it extends 10.5 to 11 -5 mm (0.413 to 

0.453 in) from brush holder. 

(2) Coil lead wire 1.5 times around terminal groove. Solder out- 
side of terminal. 

When soldering, be careful not to let solder adhere to insulating 
tube as it will weaken the tube and cause it to break. 

RING FITTING IN REAR BEARING 
Fit ring into groove in rear bearing so that it is as close to 
the adjacent area as possible. 



CHARGING SYSTEM -Alternator- 
- 

Assembly (Cont'd) 
REAR COVER INSTALLATION 
(1) Before installing front cover with pulley and rotor with rear 

cover, push brush up with fingers and retain brush, by in- 
serting brush lift into brush' lift hole from outside. 
After installing, remove wire for brush lift. 

(2) After installing front and rear sides of alternator, pull brush 
lift by pushing toward center. 

Do not pull brush lift by pushing toward outside of cover as it 

will damage slip ring sliding surface. 

Brush lift wire 

- 
Diesel engine model 

Use serration cap (Attach vinyl ta 

SEL642C 

bush lift wire 



- 
CHARGING SYSTEM -Alternator- 

- 

Service Data and Specifications (S. D. S.) 

ALTERNATOR 

Hot output current 

Type 

Applied model 

Nominal rating V A  

Ground polarity 

Minimum revolution under no-load 
(When 14 volts is applied) rpm 

Alr prn 

Regulated output voltage V 

Minimum length of brush mrn (in) 

Brush spring pressure N (g, 02) 

Slip ring outer diameter mm (in) 

LR150-218 

Gasoline engine 

1260 

LR160-165 

Optional for 
gasoline engine 

Negative 

LR160437 

Less than 1,000 

More than 
4012,500 
More than 
5015,000 

12-60 

LR 150428E 

Less than 900 

More than 
2611,300 
More than 
5212,500 
More than 
6015,000 

LR160426E 

Diesel engine 

12-50 

14.1 - 14.7 

Australia 

12-60 

14.4 - 15.0 

Less than 1,000 

More than 
2611,300 
More than 
5012,500 
More than 
5815,000 

Except Australia 

6.0 (0236) 

Optional for 
except Australia 

More than 
1611.300 

More than 
4212,500 
More than 
5015,000 

More than 
2611,300 
More than 
5012.500 
More than 
5815,000 

2.305 - 3.383 
(235 - 345.8.29 - 12.17) 

30.6 (1.205) 

2.501 -3.383 
(255 - 345, 

8.99 - 12.17) 

30.6 (1 205) 

1.569 - 3.334 
(160 - 340, 

5.64 - 11 99) 

33.6 (1.323) 

1 -569 - 3.334 
(160 - 340, 

5.64 - 1 1.99) 

33.6 (1.323) 



COMBINATION SWITCH 

Check 
TURN WIPER 

& 

LIGHT - 
C 

L.H. drive 

LIGHTING SWITCH 

WIPER 

Without intermittent 
wiper 

SWITCH 

With intermittent 
wiper 

L.H. drive R.H. drive 

TURN SIGNAL 
SWITCH 

Light and Turn 

INTERMITTENT 
WIPER VOLUME 

HORN SWITCH - 



COMBINATION SWITCH 

Replacement 
Lighting switch and wiper & washer switch can be replaced 
without removing combination switch hose. 

To remove combination switch base, remove base attaching 
screw and turn after pushing on it. 



HEADLAMP 

Wiring Diagram 



HEADLAMP 

Aiming Adjustment 

When performing headlamp aiming adjustment, use an aiming 
machine, aiming wall screen or  headlamp tester. For operating 
instructions o f  any aimer, it should be in good repair, calibrated 
and used according t o  respective operation manuals supplied 
with the unit. 
I f  any aimer is not available, aiming adjustment can be done as 
follows: 
For details, refer t o  the regulations i n  your own country. 
CAUTION: 
a. Keep all tires inflated t o  correct pressures. 
b. Place vehicle and tester on  one and same f lat surface. 
c. See that there is n o  load in  vehicle (coolant, engine oi l  filled 

up t o  correct level and fu l l  fuel tank) other than the driver 
(or equivalent weight placed in  driver's position). 

& = ACCEPTABLE RANGE 

LOW BEAM 
1. Turn headlamp low beam on. 
2. Use adjusting screws t o  perform aiming adjustment. , 

First tighten the adjust screw all the way and then make 
adjustment b y  loosening the screw. 

a. Adjust headlamps so that main axis o f  light is parallel t o  
center line of body and is aligned wi th point P shown in  
illustration. 

b. Figure t o  the left shows headlamp aiming pattern for driving 
on right side o f  road; for  driving on left side o f  road, aiming 
pattern is reversed. 

c. Dotted lines in illustration show center of headlamp. 
"H-: Horizontal center line o f  headlamps 
'WL": Distance between each headlamp center 
"L": 5,000 m m  (196.85 in) 
"C"- . 50 m m  (1.97 in) 



HEADLAMP 

Installing Headlamp Rubber Cap 
When installing the rubber cap, set the "TOP" or "A" mark so 
it is facing up. 

Press the rubber cap firmly so the lip makes contact with the 
headlamp body. 



- - 
EXTERIOR LAMP 

Clearance, License, Tail and Stop LampsIWiring 
Diagram 

P C L L  
O J U U  

0 



- -- - - - - 
EXTERIOR LAMP 

- 

Back-up LampIWiring Diagram 

CQMB I NATI ON 

:wagon and Hard  to^ model 

- P i c k u p  model 

. L . H . d r i v e  model 

Fog Lamp/Wiring Diagram 
FOG LAMP 
SW I TCH 

I fghting 
sys tsm 

FOG LAMP R.H.  s,- - W i n  harness) 

(13H) 
@ 

FOG LAMP L . H .  es-' 

* - 
30DY GROUND 

SEL865K 



-- -- .- 
EXTERIOR LAMP 

- -- 

Turn Signal and Hazard Warning Lampsiwiring 
Diagram 



EXTERIOR LAMP 
- - 

Test lamp (21W) 

Battery SEL122E 

Combination Flasher Unit Check 
Before checking, ensure that bulbs meet specifications. 
Connect a battery and test lamp to the combination flasher 
unit, as shown. Combination flasher unit is  properly func- 
tioning if it blinks when power is  supplied to the circuit. 

Bulb Specifications 

HEADLAMPS 

Wattage (Wl 

Sealed beam type 50140.45140 (Yellow type) bb semi-sealed beam wpe 

OTHER LAMPS 

Front turn signal light 

Front clearance light 

Side turn signal light 
(Pickup) 

Rear combination light 
Turn signal 
Stop~Tail 
Back-up 

License plate light 

Interior light 

Fog light 
(H3 type halogen) 

Wattage (W) 

21 

5 

5 

21 
2115 
2 1 

10 

10 

35 



I LLUMINATION 
CONTROL SWITCH 

METER ILL. Ei 
COMBINATION METER 

FAN SWITCH 
1 

(LHS I L L U M I N A T I O N  

I* 

C I G  LIGHTER 
IN I L L U M I N A T I O N  

4 *  

FUSE BLOCK 
f ., UP 

1 1 1 1 1 1 1 1  t 

RAD I0 

-- ASH TRAY 
l L L U M l  N A T l  ON 

A/T INDICATOR 
4m @$a LAMP 

P/B 

To Fog lamp switch 

-- 047M)m 
41 P'B -#jsJ DECK 

Il 

I P/B 

<132)10 

170 ('O'R) C L I N O  METER 
(1 5) (3LLUMINATION 
0 W i t h  c l  i no  meter 

- G I =  = (Room lamp harness) 
05eM> or  

BODY GROUND (Sunroof harness) o r  

(:DX m o d e l  
(Rear cool  e r  harness) 

L I G H T I N G  SWIl-CH ~ : D X  m o d e l  E x c e p t  f o r  G u l  f s t a n d a r d ( M i d d l e  E a  

(AU):DX m o d e l  f o r  A u s t r a l  i a  

( :A/T m o d e l  

~ : R . H .  d r i v e  m o d e l  

(L:L.H. d r i v e  m o d e l  

-P, 

\ 
I m C 3 ( I H )  

ATTE RY 

D I G I T A L  
CLOCK 

N 

s t )  

I 



INTERIOR LAMP 

Interior LampIWiring Diagram 



METER AND GAUGES - - -  - - - -  

Combination Meter 
TYPE A 



METER AND GAUGES 

Combination Meter (Cont'd) 
TYPE B 



METER AND GAUGES 

Combination Meter (Cont'd) 

TYPE C 



METER AND GAUGES 

Wiring Diagram 



- -- 
METER AND GAUGES 

Inspection/Fuel Gauge and Water Temperature 
Gauge 

I : w a a  temperature gauge 4 
@ : Fuel gauge SEL820K 

between gauge units and 

INSPECTION START 

O.K. 

I O.K.. 

CHECK POWER SOURCE Check the following items. 
1) Turn ignition switch "ON". N.G. 1) Harness continuity between 
2) Check voltage between Battery terminal and 

terminal @ and ground. combination meter 
Battery voltage should exist. 2) Ignition relay 

3) Fusible link and fuse 
O.K. 4) Ignition switch 

- - 

N.G. -- 
CHECK GAUGE OPERATION Repair or Replecs gwge. 
1) Turn ignition switch "ON". 

Refer to "Fuel Tank Gauge Unit Refer to  FE section. (Fuel gauge) 
Check" or "Thennal 
Transmitter Check". 

I 
11 

I 
! 

Rainrtall any part remod.  + ' 

2) Connect terminal @ and 
ground with wire for lessthan 
10 seconds. 

3) Check operation of gauge. 
Gauge should move smoothly 
to full scale. 



METER AND GAUGES - . -  - - 

. -- - 

Fuel Tank Gauge Unit Check 
- - - - - - -- -- - - - - 

Hardtop and Wagon Pickup 

Thermal Transmitter Check 

Check the resistance between the terminals of thermal transmit- 
ter and body ground. 

Resistance value 

Approx. 4.3 - 5.7a 

Approx. 74.3 - 84.8Q 

Float position 

Full 

Empty 

Ohmmeter 
( + I  

0 

(-1 

0 



METER AND GAUGES 

Oil Pressure Sending Unit Check 
Check the resistance between the terminals of oil preosure 
sending unit and body ground. 

Oil Pressure Switch Check 

- 

Oil pressure 
kPa (bar, kglan2, psi) 

0 (0.0.0) (Engine is stopped.) 

Check the continuity between the terminals of oil pressure 
switch and body ground. 

- - 

Resistance value 

71-7# - 
- - 

Speed Sensor Signal Check 
1. Remove speed sensor from transmission. 

Location: Refer to "Location of Electrical Units". 
2. Turn speedometer pinion quickly and measure voltage across 

@ and @ .  

392 (3.9, 4, 57) 

588 (5.9, 6, 85) 

Engine running 

Engine noppd 

24 - 31Q 

13 - 2051 

Oil pressure 
kPa (bar, kg/cm2, psi) 

More than 
10 - 20 (0.10 - 0.20, 
0.1 - 0.2, 1.4 - 2.8) 

Less than 
10 - 20 (0.10 - 0.20, 
0.1 - 0.2, 1.4 - 2.8) 

Continuity 

- 

NO 

YES 



-- - . . - :- - 
r 

- .  . WARNING LAMPS AND CHIME _--- - - -  - - - 

Warning Lamps/Schematic 
I 
U 

C C C  
4-1- 

K 
A ::$ 

t%-gr, 
r$ : FA 

I F I L T E R  O? F U E L  F I L T E R  SWITCH 

- - 
0) 0 

BRAKE P A R K I N G  BRAKE SWITCH 



WARNING LAMPS AND CHIME 

Warning LampsIWiring Diagram 
GASOLINE ENGINE MODEL 



- -- - - -  --- , WARNING LAMPS AND CHIME - - - - - 
Warning LampsIWiring Diagram (Cont'd) 

DIESEL ENGINE MODEL 



WARNING LAMPS AND CHIME 

Diode Check 
Check continuity using an ohmmeter. 
Diode is functioning properly i f  test results are as shown in 
the figure on the left. 

Diodes for warning lamps are built into the combination 
meter printed circuit. 
(Refer to "Combination Meter".) 

Seat Belt Timer Check 
Connect as shown in the figure to the left. 
If chime and test lamp come on for 4-8 seconds when connecting 
terminal @ to battery O terminal, seat belt timer is normal. 



WIPER AND WASHER 

Front Wiper and WasherIWiring Diagram 
L.H. DRIVE MODEL - 

IGNITION SWITCH 
ACC o r  ON 

NTERMITTENE 

WIPER SWITCH 

WIPER MOTOR 

WASHER MOTOR 

(I):with intermitter wiper 
BODY GROUND 

@ : ~ i  t h o u t  intermi t t e r  wiper 
SEU374K 

R.H. DRIVE MODEL 

IGNITION SWITCH 
ACC or ON 

INTERMITTENE 
WIPER AMPLIFIER 

WIPER SWITCH 

WASHER MOTOR 

BODY GROUND (I) W ~ t h  l n t e r r n ~ t t e r  w~per 
(El) W I  t h o u t  interm1 t t e r  w~per SEL876K 



WIPER AND WASHER 

Rear Wiper and WasherIWiring Diagram 

I 

1 

l 

-- - - . - - - - 
REAR WIPER AND 
WASHER SWITCH 

REAR WIPER MOTOR 

I G N I T I O N  SWITCH 
ACC o r  ON 

harness R.H. 1 

FUSE BLOCK 

REAR WASHER BODY GROUND @:L.H. d r i v e  m o d e l  
MOTOR 

SEL876K 



WIPER AND WASHER 

Windshield Wiper Installation 

Adjustment 
1. Prior to wiper arm installation, turn on wiper switch to operate wiper motor and then turn it "OFF" 

(Auto Stop). 
2. Lift the blade up and then set it down onto glass surface to set the blade center. to clearance "C" im- 

mediately before tightening nut. 
3. Eject washer fluid. Turn on wiper switch to operate wiper motor and then turn it "OFFf'. 
4. Ensure that wiper blades stop within clearance "C". 

Clearance "C": 20 - 30 mm (0.79 - 1.18 in) 

Installation 
Tighten windshield wiper arm nuts to specified torque. 

(cl 13 - 18 N-m (1.3 - 1.8 kg-m, 9 - 13 ft-lb) 

Windshield wiper and washer 
L.H. drive model R.H. drive model 

240 367 367 240 
(9-45) (14.45) (14.45) 19.45) 

I 

All the diameters of these circles are less than 80 mm (3.15 in). Unit: mm {in) 
. - - - - - - - . 

r 

I 
I 
I 
I 
I 

J 
I 

- Lower windshield molding SEL825K 



WIPER AND WASHER 

Windshield Wiper Installation (Cont'd) 

Before reinstalling wiper arm, clean up the pivot area as illus- 
trated. This will reduce possibility of wiper arm looseness. 

I 

I 

Washer Nozzle Adjustment 
Adjust washer nozzle with suitable tool as in the figure 
below. 
Details of tool are shown below. 

4 

Rear Wiper and Washer 

289 (1 1.38) 
4 * 

I 70 12.76) 

I 55 - 65 (2.17 - 256) 

*\ Nozzle 

*: All the diameters of these c~rcles are less than 50 mm (1 9 7  in). 
Unlt: mm (in) SEL826K 

,\+,\ 0.9 (0.035)O x 1 .O (0.039) 

.\\>, :.',\ 
*J.42@ 

0.85 850.0335) @ Unit: mm (in) 

SEL24SI 0.85 (0.0335) SEL0881 
- -- - - - -- 



WIPER AND WASHER 

2 

From Check valve 
reservo0 r To 

nozzle 

SEL411H 

SEL827K 

Check Valve 
A check valve is provided in the washer fluid line. Be careful 
not to connect check valve to washer tube in the wrong 
direction. 

Wiper Relay Check 
1. Connect as shown in the figure to the left. 
2. If test lamp comes on when connect to terminal @ and 

battery ground, wiper relay is normal. 



HORN, CIGARETTE LIGHTER AND CLOCK 

Wiring Diagram 



REAR WINDOW DEFOGGER 

Wiring Diagram 
- -  - 

I G N I T I O N  SWITCH 
ON o r  START 

UP 
F I 

IIIHIIIU' t 
(Main harness) 

REAR 

[ I  W~ w, 
W I NDOW 
DEFFOGER 

REAR 
W I N O W  
DE FFOGER 

DEFFOGER 

(228) (Back  (Back  
door door a L.  H . d r  t ve  model 
harness sub 

BODY L . H . ) h a r n e s s 0  
GROUND L . H . )  

SEL878K 

G 

Qrwl 
C 

FUSE BLOCK 



REAR WINDOW DEFOGGER 

[+I I- I 

6 volts (normal filament) SEU63 

Burnedout point 

I-] 

SEL266 

Filament Check 
1. Attach probe circuit tester (in volt range) to middle portion 

of each filament. 

2. I f  a filament is burned out, circuit tester registers 0 or 12 
volts. 

3. To locate burned out point, move probe to left and right 
along filament to determine point where tester needle swings 
abruptly. 



REAR WINDOW DEFOGGER 

s s 
6 g 

- a m r  , Brwek 
Hmt wire 

Drawing pen Unit: mm (in) 
BE540 

Filament Repair 
REPAl R EQUIPMENT 
1. Conductive silver composition (Dupont No. 4817 or equiv- 

alent) 
2. Ruler 30 cm (1 1.8 in) long 
3. Drawing pen 
4. Heatgun 
5. Alcohol 
6. Cloth 

REPAIRING PROCEDURE 
1. Wipe broken heat wire and i t s  surrounding area clean with a 

cloth dampened in alcohol. 
2. Apply a small amount of conductive silver composition to tip 

of drawing pen. 
Shake silver composition container before use. 
3. Place ruler on glass along broken line. Deposit conductive 

silver composition on break with drawing pen. Slightly over- 
lap existing heat wire on both sides [preferably 5 mm (0.20 
in)] of the break. 

4. After repair has been completed, check repaired wire for 
continuity. This check should be conducted 10 minutes after 
silver compositon is  deposited. 

Do not touch repaired area while test is being conducted. 

5. Apply a constant stream of hot air directly to the repaired 
area for approximately 20 minutes with a heat gun. A 
minimum distance of 3 cm (1.2 in) should be kept between 
repaired area and hot air outlet. I f  a heat gun is not available, 
let the repaired area dry for 24.hours. 



. 

AUDIO __ 
. - 

Audio/Wiring Diagram 



AUDIO 

Location of Antenna 

I I 

1 SE L828K 

Radio Fuse Check 

Antenna Trimmer Adjustment 

The antenna trimmer should be adjusted in the following cases: 
Fading and weak MW (AM) reception. 
After installation of new antenna, feeder cable or radio 
receiver. 

Before adjusting, be sure to check harness and antenna feeder 
cable connectors for proper connection. 
1. Extend antenna completely. 
2. Turn radio on, and turn volume control to increase speaker 

volume. 
3. Tune in the weakest station (barely audible) on dial at the 

range around 14 (1,400 kHz). 
4. Turn antenna trimmer to left or right slowly, and set it in the 

position where reception is strongest. 
CAUTION: 
Do not turn antenna trimmer more than one-half turn. 



Gasoline engine model 
Horn relay (Blue) 

F.I.C.D. solenoid 
Bulb check relay (Blue) Brake fluid switch (R.H.D. model) Wiper motor (R.H.D. model) 

Auto choke relay (Black) (Located on the opposite side for L.H.D. mod 

Rear wiper amplifier 

Dropping resistor 

Diesel engine model 

Fuel filter sensor (L.H.D. model) 
(Loceted on the opposite side for R.H.D. model) 

Horn relay (Blue) 
Air conditioner relay (Blue) 

Bulb check relay (Blue 

Windshield wiper amplifier 

Glow relay (Black) 

Injection pump contr 

Rear air condition8 

Neutral indicator r 



LOCATION OF ELECTRICAL UNITS 

Passenger Compartment 
L.H. DRIVE MODEL 

A 



LOCATION OF ELECTRICAL UNITS 

Passenger Compartment (Cont'd) 

R.H. DRIVE MODEL 



LOCATION OF ELECTRICAL UNITS 

Passenger Compartment (Cont'd) 
HARDTOP AND WAGON 



LOCATION OF ELECTRICAL UNITS 

Note: 



HARNESS LAYOUT 

HARDTOP 
L.H. drive model 

Outline 

Back door sub-harness R.H. 
Room lamp harness 

Back door harness R.H. 

Back door harness 
Door harness R.H. 

Main -harness 

ack door sub-harness 

Chassis harness 

Door harness L.H. 

SEL894K 

R.H. drive model 
r 

Back door sub-harness R.H. 

Room lamp harness Back door harness R.H. 

Back door harness L.H. 

Door harness R.H. 

Back door 
sub-harness L.H. 

Chassis harness 

Door harness L.H. 

8EL806K 



HARNESS LAYOUT 

WAGON Outline (Cont'd) 
L.H. drive model 

Room lamp harness 
Sun roof harness Back door sub-harness R.H. 

(High-roof Wagon) Back door harness R.H. 

Door harness rear R.H 

Back door harness L.H. 
Ooor h.masl front R.H. 

Back door sub-harness L.H. 

Chassis harness 

Door harness rear L.H. 

Door harness front L.H. 

Rwu air conditioner SELSQSK - 
R.H. drive model 

Sun roof harness 
(High-roof Wagon) 

Back door harness L.H. 
Door harness rear R.H. 

Door harness front R.H. 

Main harness 

Back door subharness L.H. 

Chassis harness 

Door harness rear L.H. 

Rear air conditioner 



HARNESS LAYOUT 

Outline (Cont'd) 
PICKUP 
L.H. drive model 

Door harness R.H. 

I 

I 
I 
I 
I 

Daor bun- L.H. I 

Engine hornass 

R.H. drive model - 

Door huMss R.H. 

Chassis harness 

Door hamess L.H. 

SELS99K 



HARNESS LAYOUT 

Main Harness 
L.H. DRIVE MODEL 



@ : F.I.C.D. solenoid 
@I : F.I.C.D. solenoid 
@ : Power antenna motor 
@ : Rear wiper amplifier 
(@ : Fuel filter swltch 
@ : Dropping resistor 
@ : T o @  
@ : T o @  
@ : T o @  

: T o @  
@ : T o @  
@ : Revolqtlon sensor 
@ : T o @  
@ : To@ 
@ : T o @  
@ : To@ 
@iJ . T o @  
@ : T o @  
@ : lnhibitor switch 

@ : AIT oil temperature switch 
overrun clutch, 
shift solenold-A, 
shift solenoid-B, 
lock-up solenoid, 
fluid temperature sensor, 
line pressure solenold 

@ : Inhibitor swltch 
@I : T o @  
@ : Bettery 
@ : Battery 
@ : Fusible link holder 
@@ : Fusible link holder 
@b : Fusible link holder 

: Fusible llnk holder 
: Fusible link holder 
: Body ground 
: Fuslble llnk holder 
: Horn relay 
: AIC relay 
: AIC relay 
: AIC cut relay 
: Glow relay 
: Glow relay 
: Glow relay 
: lnhlbltor relay 
: Rear cooler relay 
: Front wiper ampllf ier 
: Injection pump control unit 
: injection pump control unit 
: lnhibitor relay 
: Inhibitor relay 
: Diode 
: Resistor 
: Starter relay 
: Starter relay 
: Starter relay 
: Engine sub-harness 
: Engine sub-harness 
: To@ 
: To Cm 
: Winch relay 
: Winch unit 
: Front washer motor 
: Rear washer motor 
: Headlamp R.H. 
: Side turn slgnal lamp R.H. 

@I : Front combination lamp R.H. 
@ : Fog lamp R.H. 

: Winch relay sub-harness 
@ : Horn (High) 
@ : Thermo switch 
@ : Low-pressure switch 
@ : Horn (Low) 
@ : Not used 
@ : Front combination lamp L.H. 
@ : Fog lamp L.H. 
@ : Thermo witch 
@ : Distributor 
@ : Cbmpressor 
@ : Headlamp L.H. 
@ : Body ground 
@ : Side turn signal lamp L.H. 
@ : Front combination lamp L.H. 
@@ : Compressor 
@ : Alternator 
@ : Alternator 
@ : Alternator 
@ : Condenser 
@ : Water temperature switch 
@ : Thermal transmitter 
@I : Vecuum switch 
@ : lgnition coil 
@ : Ignition coil 
@ : Resistor 
@I : Resistor 
@I : Resistor 
@I : Brake fluid LEVEL switch 
@ : Wiper motor 
@@ : AIC relay 
@$ : AIC relay 





@ : Wiper motor 
@O : F.I.C.D. solenoid 
@ : F.I.C.D. solenoid 
@ : Rear wiper amplifier 
@ : Dropping resistor 
@ : Brake fluid switch 
@I : T o @  
@ : T o @  
@ : T o @  
@ : T o @  
@ : Revolution sensor 
@ : T o @  
6 3  : T o @  
@ : T o @  
@ : T O @  
@ : T o @  
@ : T o @  
@ : T o @  
63 : T o @  
@ : lnhibitor witch 
@ : A/T oil temperature switch 
@ : A/T oil temperature switch 
@ : T O @  
@ : Battery 
@ : Battery 
@ : Fusible link holder 
@ : Fusible llnk holder 
@ : Fusible link holder 
@ : Fusible link holder 
@ : Body ground 
@I : Fusible link 

: Horn relay 
@ : AIC relay 

@ : AIC relay 
@ : Auto-choke reley 
@ : AIC relay 
@ : Glow relay 
@ : Glow relay 
@ : Glow relay 
@ : lnhibitor relay 
@ : Rear cooler relay 
@ : Wiperamplifier 
@ : Injection pump control unit 
@ : Injection pump control unit 
@ : lnhibitor relay 
@ : lnhibitor relay 
@ : Diode 
@ : Resistor 
@ : Not used 
@ : Starter relay 
@ : Starter relay 
@ : Starter relay 
@ : Engine sub-harness 
@ : Engine sub-harness 
@ : Not used 
I@ : Not used 
@ : Not used 
@ : Wlnch unit 
@ : To@ 
@ : T o @  
@ : Winch relay 
I@ : HeadlampR.H. 
I.@ : Rear washer motor 
@ : Front washer motor 
@ : Low-pressure switch 
@ : Front combination lamp R.H. 

@ : Horn (High) 
@ : Therrno switch 
@ : Fog lamp R.H. 
@ : Horn (Low) 
@ : Not used 
@ : Front combination lamp L.H. 
@ : Fog lamp L.H. 
@ : Thermo switch 
@ : Distributor 
@ . Compressor 
@ : Headlamp L.H. 
@ : Bodyground 

@ : Side turn signal lamp L.H 
@ : Vacuum switch 
@ : Compressor 
@ : Alternator 
@ : Alternator 
@ : Alternator 
@ : Condenser 
@ : Water temperature sensor 
@ : Thermal transmitter 
@ : Ignition coil 
@ : Ignition coil 
@ : Resistor 
@ : Resistor 
@ : Resistor 
@ : Fuel filter sensor 
@ : Power entenna motor 
@I : AIC relay 
@ : AIC reley 
@ : T o @  
@ : T o @  



HARNESS LAYOUT 

Main Harness (Cont'd) 

L.H. DRIVE MODEL 



@ : Check connector 
: Body ground 
: Body ground 

@ : T o @  
To @ 
To @ 

@ : T O G  
To @ 

@ : AIT check switch 
@ : A/T control unit 
@I : AIT control unit 

: To@ 
@ : T O O  

To @ 
: T o @  

To @ 
@ : Seat belt switch 
@ : A.T.P. lamp 
@ : AIT indicator lamp 
@ : Parking brake switch 
@ : T o @  
@ : Door switch (Front L.H.) 
@ : Door wi tch (Front R.H. Wagon model) 
@ : Combination flasher unit 
@ : Stop lamp switch 
@$ : Combination meter 

@ : Fog lamp switch 
@ : Rear wiper end washer switch 
@ : Rear defogger switch 
@ : Kickdown switch 
@ : Combination meter 

: Combination meter 
zstm . Ignition switch 8 
g$ : Combination switch 

: Horn swltch 
@ : Wiper switch 
@ : Wiper switch 
@ : Rear cooler switch 

: AICwitch 
@I : Cigarette lighter 
@ . Cigerette lighter 
@ : Ash tray illumination 
@ : Fan switch 
@ : Digital clock 
@I : Seat belt timer 
@ : Hazard swltch 
@ : Power antenna switch 
@ - Front sun roof switch 
@ : Cassette deck 
@I : Radio 
@ : Radio 
@ : AlC thermo control emp. 
@ : Resistor 
@ : Circuit breaker 

@ : Circuit breaker 
@ : Door lock timer 
@ : T O O  
@ : TO @I (Wagon modell 

TO @(Hardtop model) 
To @ (Sun roof) 

@$ : To @ (Pickup model) 
@ : To @ (Wagon model) 

To @O (Hardtop model) 
@ : To (Wagon model) 

To @ (Hardtop model) 
@ : Body ground 
@I : To @ (High-roof model) 

To C@ (Standerd roof model) 
@ : To @ (High-roof model) 

To @ (Standard roof model) 
@ : Blower motor 
@ : Blower motor 
@ : Fuse block 
@ : Glow control unit 

8 : Solenoid valve 
: To @ (Wagon model) 

@ : Front R.H. door switch 
@ : Rear R.H. door switch (Wagon model) 
0 : Body ground 
@ : Power window relay 
(3 : Power window relay 



HARNESS LAYOUT - -- -- -- 

Main ~arness (Cont'd) 

R.H. DRIVE MODEL 



HARNESS LAYOUT 

Main Harness (Cont'd) 



. @ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @) (L.H. drlve model) 
@ : To @ (L.H. drive model) 
@I : To @ (L.H. drive model) 

To @ (R.H. drive model) . 
@ : Battery 

0 : 011 pre#ure #ritEh 
@ : 011 p m n  lending unit 
@ : Ah- 
@ : Throttlr rMu 
@ : Throttle vlhaswltch 
@ : Auto-chaka heater, 

fwl cut rokrold 
@ : B.C.D.O. m h #  

@@ : Fwl attwrknolrf, 
nutschoke M u ,  
B.C.D.D. mrnoid 

0 : Fwlwtrohld 
0 : Tlmml trmmlttw 
0 : Startar motor 
@I : 6mck-u~ bmp witch (MIT model) 
@o :spudmow 
@ : hlautralfwlteh (AK model) 
@ : 4WDswheh 



HARNESS LAYOUT 

Engine Harness (Cont'd) 
TD42 ENGINE 



- - - . - - . - - =--A- HARNESS LAYOUT 

Chassis Harress 
WAGON MODEL 

HARDTOP MODEL 

' 

I 

I 

@ : TO @I (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @I (L.H.drke model) 
To @ (R.H. drive model) 

@ : Not used 
@ : Stabilizer indicator switch 
@ : T o @  
@ : T o @  
@ : T o @  
@ : Fuel tank gauge unit 
@ : T o @  
@ : T o @  
@ : T o @  

I 

I 

1 

I 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : Not used 
@ : Stabilizer indicator switch 
0 : T o @  
@ : T o @  
 TO@ 
@ : Fuel tank gauge unit 
@ : To@ 
@ : T o @  
0 : T o @  



HARNESS LAYOUT 

Chassis Harress (Cont'd) 
'ICKUP MODEL 

@ : To @ (L.H. drive model) 
@ : To @ (R.H. drive model) 
zmc : Rear combination lamp L.H. 8 : License lamp 
@ : License lamp 
@ : Rear combination lamp R.H. 

SE LBO9 K 



HARNESS LAYOUT 

Door Harness 
WAGON L.H. DRIVE- MODEL 

Door harness front R.H. Door hrrn~r r w  R.H. 
@ : T o @  @ : T o @  
@ : T o @  @@ : Raw R.H. IW. power window rsguW 
@ : Door speaker R.H. @ : R w  RH. rid. paw window witch 
@ : Front R.H. side power w~ndow regulator @ : RearR.H.~doorlodraetuaror 
@J : Front R.H. side power window switch 
@ : Front R.H. s~de door lock actuator 

@ : T o @  
@ : Door speaker L.H. 
@ : Power w~ndow amp. 
@ : Front driver side power window regulator @ : Rear L.H. s~de power w~ndow regulator 
@ : Lock-unlock switch-1 @I : Rear L.H. s~de power window switch 
@ : Lock-unlock switch-2 @I : Rear L.H. side door lock actuator SEL91OK 

WAGON R.H. DRIVE MODEL 
r 

Door harnes rear R.H. Door harnes rear L.H. 
@ : T O @  @ :  To@ 
@ : Rear R.H. side power window regulator @ : Rear L.H. side power window regulator 
@ : Rear R.H. side power window switch @ : Rear L.H. side power window switch 
@ : Rear R.H. side door lock actuator @ : Rear L.H. side door lock actuator 

Door harness front L.H. 
@: T o @  : Door speaker R.H. 

@ :  To@ : Power window amp. 
: Front driver side power window regulator @ : Door speaker L.H. 
: Lockunlock switch-1 @ : Front L.H. side power window regulator 

@ : Front driver side power window switch @ : Front L.H. tide power window switch 
@ : Lockunlock switch-2 @I : Front L.H. side door lock actuator SEL91lK 



HARNESS LAYOUT 

Door Harness (Cont'd) 

HARDTOP L.H. DRIVE MODEL . 

/ 
Door harness L.H. 

\ @ : T O @  

@ : T O @  

@ : T o @  
@ : Door speaker L.H. 
@ : Power window amp. 
@ : Front driver side power window regulator 
@ : Lockunlock switch-1 
@ : Lockunlock switch-2 

Door harness R.H. 
@ : T o @  
@ : To 1260) 
@ : Door speaker R.H. 
@ : Front R.H. side power window regulator 
@ : Front R.H. side power window switch 
@ : Front R.H. side door lock actuator I 

SELBllK 
- 

HARDTOP R.H. DRIVE MODEL 

Door harness L.H. 
@ : T o @  
@ : T o @  

/ 
@ : Door speaker L.H. 
@) : Front L.H. side power window regulator 
@ : Front L.H. side power window switch 
@ : Front L.H. side door lock actuator 

I 

Door harness R.H. 

@ : T o @  1 
@ : To @ 
@ : Not used 
@ : Power window amp. 

i 
@ : Front driver side power window regulator 
@ : Lock-unlock switch-1 
@ : Front driver side power window wi tch 
@ : Lock-unlock switch-2 s E ~ 9 1 3 K  



HARNESS ,LAYOUT 
Door Harness (Cont'd) 

PICKUP L.H. DRIVE MODEL 

PICKUP R.H. DRIVE MODEL 

'I 

Door harness R.H. 
@ : T o @  
@ : Door speaker R.H. 

Door harness L.H. 

@ : Door speaker L.H. 

SELSI IK  

Door harness R.H. 
@ : T O @  
@ : Door speaker R.H. 

Door harness L.H. 
@ : T o @  
@ : Door speaker L.H. 

SEL914K 



Back door L.H. sub-harness 
@ : To @ (Wagon model) 

To @ (Hardtop model) 
@ : TO @ (Wagon model) 

TO @ (Hardtop model) 
@ : To a (Wagon model) 

To @ (Hardtop model) 
@ : Rear combination lamp L.H. 
@ : T o @  
@ : T o @  
@ : T o @  

Back door L.H. harness 
@ : T o @  
@I : T O @  
@ : T O @  
@ : T O @  
@ : Back door actuator 
@ : Body ground 
@ : License lamp 
@ : Rear speaker L.H. - 
Rear defogger harness L.H. 
@ : T o @  
@I : Rear defogger L.H. 
@) : Rear defogger L.H. 
@Q : Body ground 

@ 
@ 
@ 

Back door R.H. sub-harness 
@I : To @ (Wagon model) 

TO @ (Hardtop model) 
@ : To @ (Wagon model) 

TO @ (Hardtop model) Back door R.H. harness 
@ : To @ (Wagon model) @ : T o @  

To (Hardtop model) @ : To @ - - 
0 : Rear combination lamp R.H. @ : Rear speaker R.H. 

@D : Body ground @ : Rear wiper motor 

@ : T o @  @ : T o @  
@ : TO .@ @ : Body ground 

Rear defogger harness L.H. 
@ : T o @  
@I : Rear defogger R.H. 
@3 : Body ground 
@ : Rear defogger R .H. 



HARNESS LAYOUT 

Room Lamp Harness 

WAGON MODEL 

@ : TO @I (L.H. drive model) 
To @ (R.H. drive model) 

@ : Clinometer 
a : Front interior lamp 
@ : Rear interior lamp SEL917K 

HARDTOP MODEL 

@ : To @I (L.H. drive model) 
To @ (R.H. drive model) 

@ : Clinometer 
@ : Front interior lamp 

SEL9lBK 



HARNESS LAYOUT - - 

Room Lamp and Sun Roof Harness 
PICKUP MODEL (Room lamp harness) 

@ . To @I (L.H.drive model) 
To @I (R.H dr~ve model) 

@ : Interlor lamp 
@ : Interlor lamp 

SEL919K 

HI-ROOF WAGON (Sun roof harness) 
I 

@ : To @ (L.H. drive rnodel) 
To @ (R.H. drive model) 

: To @ (LH.  drive model) 
To @ (R.H. drive model) a : Clinometer a : Front interior lamp a : Sun roof motor 

: Safety relay 
@ : Sun roof reby-1 
@ : Sun roof relay-2 

@ : Safety switch 

@ : Sun roof switch rear (L.H. drive model) 
@! : Sun roof switch rear (L.H. drive rnodel) 

@ : Sun roof switch rear (R.H. drive model) 
@ : Sun roof switch rear (R.H. drive rnodel) 
@ : Rear interior lamp 



HARNESS LAYOUT 

Rear Air Conditioner Harness 

OVERHEAD TYPE REAR COOLER (TYPE 1) 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : To @ (L.H. drive model) 
To @ (R.H. drive model) 

@ : Clinometer 
@ : Rear interior lamp 

I 

'1 

I 
I, 
I1 

I 

SE W22K 

3EAR COOLER (TYPE 2) 
1 
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PREPARATION 

*: Special tool or commercial equivalent 
SPECIAL SERVICE TOOL 

COMMERCIAL SERVICE TOOLS 

Tool number 
Tool name 

ST3127SOOO' 
@ GG91030000 

Torque wrench 
@ HT62940000 

Socket adapter 
@ HT62900000 

Socket adapter 

Tool name 

Description 

Measuring turning torque 

w 



POWER TAKE OFF W.T.0.I 

-42t3.2-4.3.29-311 

Reversa idler shaft 

b e ~ i n i n g  pin @ 



POWER TAKE OFF (P.T.O.) 

Removal 
1. Drain oil from transmission case. 
2. Remove pin from drive shaft. 

3. Remove P.T.O. control cable. 

4. Remove P.T.O. unit. 

Installation 
Before installing, clean mating surfaces of P.T.O. case and 
transmission case. 
Remove filler plug and fill transmission with recommended 
gear oil. 
Apply sealant to threads of filler plug, and install P.T.O. unit 
to transmission case. 
Refer to MT section. 

Disassembly 
1. Remove retaining pin. 



POWER TAKE OFF (P.T.O.) 

Disassembly (Cont'd) 
2. Remove input shaft. 

3. Remove idler shaft. 

4. Remove reverse idler shaft. 

5. Remove oil seal. 

6. Remove snap ring. . 



POWER TAKE OFF (P.T.O.) 

Disassembly (Cont'd) 
7. Remove screw. 
8. Remove output shaft. 

9. Remove screw. 

10. Remove pin. 

1 1. Remove lever 

Inspection 
P.T.O. CASE 

Clean with solvent and check for cracks or chips. 
Check mating surface of P.T.O. case for small nicks or 
projection. 
Replace if necessary. 

GEARS AND SHAFTS 
Check all gears for excessive wear, chips or cracks. 
Replace if necessary. 
Check shaft for bending, cracks, wear, and worn splines. 
Replace if necessary. 

SE-6 



POWER TAKE OFF (P.T.O.) 

Inspection (Cont'd) 
END PLAY 

After assembling P.T.O. unit, check idler gear and reverse 
gear end plays. 

Standard end play: 
Reverse gear 

0.02 - 0.50 mm (0.0008 - 0.0197 in) 
Idler gear 

0.02 - 0.50 mm (0.0008 - 0.0197 in) 
If end play is out of specified limit, disassemble and check 
parts for condition. 
Replace if necessary. 

BEARINGS 
Check race and ball surfaces for worn or rough. 
Check needle bearing for worn or damaged. 
Replace bearing if necessary. 

OIL SEALS 
Check oil seal lip contacting with shaft. 
Replace if necessary. 



CONTROL CABLE 

Removal and Installation 

Reverse 

Neutral 

Fwth 

Adjustment 
1. Set shift shaft at "F" position. 
2. Loosen nuts "A" and set them in middle portion of threads. 
3. Tighten nuts "A". 
4. Make sure that shift shaft can be shifted at all positions and 

moves smoothly. 



DRIVE S H A n  

Removal and Installation 

(2.6 - 3.3 kg-m, 19 - 24 h-lb) 

SSE202 

Removal 
1. Remove center bearing bracket securing bolts. 

2. Disconnect share pin on winch side. If it proves difficult to 
remove. knock it out with a suitable tool. 

Inspection 
Check splined shaft for excessive play, wear or damage and 
replace as an assembly if required. 
Check joint and shear pin for any bends or deformation. 



WINCH ASSEMBLY 

Wire w W  hook 

[4) 118 - 157 N-m (12 - 16 kgm.87 - 116 ft-lb) 

SSEO(IO 

Removal 
1. Remove shear pin with a suitable tool. 
2. Remove bumper assembly. 
Refer to BF section. 



GEAR BOX ASSEMBLY 

Disassembly 
1. Drain gear box oil. 

2. Remove support frame. 



GEAR BOX ASSEMBLY 

Disassembly (Cont'd) 
3. Remove both side bearing covers. 

4. Turn worm gear counterclockwise to remove it. 

5. Remove gear box cover 

6. Remove worm wheel, key and washer. 
7. Remove gear box housing. 

Inspection 
Check the following parts for excessive wear, chips or cracks. 

Support frame 
Worm gear 
Gear box cover 
Bearing cover 
Gear box housing 
Oil seal 

Replace if necessary. 



GEAR BOX ASSEMBLY 

Assembly 
1. After worm gear, bearings and bearing covers have been 

installed, check preload to determine the required number of 
shims to be used. 

Turning torque: 
1 - 3 N-m (0.1 - 0.3 kg-m, 0.7 - 2.2 ft-lb) 

2. Apply sealant to points indicated in the figure at left. 





WINCH DRUM 

Disassembly (Cont'd) 
3. Remove snap ring, drive gear and spacer "A". 

4. Remove spacer disc and bearing support. 
5. ~emove spacer "B" and winch drum. 

Inspection 
Check the following parts for cracks and deformation. 
a Bearing support 
a Winch drum 
a Drive gear 
a Free-running hub 
a Wire 
a Oil seal 

Assembly 
1. After winch drum has been installed, check clearance "A". 

Clearance "A: 
1 mm (0.04 in) or more 

2. Make sure that winch drum and free-running hub knob 
rotate smoothly. 

3. Always wind wire on the drum neatly. 





FREE-RUNNING HUB 

Inspection 
Check the following parts for excessive wear, chips or cracks. 

Free-running hub 
a- Drive gear 
Replace if necessary. 

WIRE REPLACEMENT (On-vehicle) 
1. Remove wire clamp and wire. 

2. Install new w&e.. .- 
Always wind wire on the drum neatly. 

ROLLER REPLACEMENT (On-vehicle) 
1. Remove roller shaft snap ring, then roller shaft and roller. 

2. Apply grease to roller shaft surface. 



ELECTRICAL WINCH 

Control box installation & 

(cl : N.m (kg-m. ft-lb) 



UP 

t 
C5eM)m Winch r e l a y  sub harness) 

(57M)m @@ 
e -CD U - 8  

BODY GROUND 

n 
BODY GROUND 



SERVICE DATA AND SPEC1FICATIONS (S.D.S.) 

POWER TAKE OFF 

Gear ratio 
'; 

- .  

WINCH SYSTEM (MECHANICAL) 

General Specifications 
WINCH SYSTEM (ELECTRICAL) 

POWER TAKE OFF 

cawCinY 

Time limit 

Win winding rp#d 

Win size 
(dhemr x fen@) 

wab 
W l n  dm 
~ d i h # t W  x length) 

W i n  winding mmdf 
Engine rpHd 

Type of wlnch oil 

on aplcit~ 

Inspection and Adjustment 
WINCH ASSEMBLY 

9807 N (1,000 kg, 2,205 Ib) 

2.6 crc. 

6.6 rn (21.7 ft)/min. 

8rnmx24rn 
(031 in x 79 hl 

14,711 N (1,500 kg. 3,308 Ib) 

8mmx40m 
(0.31 in x 131 ft) 

10 m (33 ft)lminJ 
1pOO rpm 

Mobile cylinder dl 800HI 
or equiuaht 

0.417 (314 I ~ P  IXI 

Winch drum and gear box 
1 rnm (0.04 in) or more 

clearance 
End play rnm (in) 

Reverse gear 

Idler par 

Worm gear turning toque 

0.02 - 0.50 (0.0008 - 0.0197) 

0.02 - 0.50 (0.0008 - 0.0197) 

1 - 3 N-m 
(0.1 - 0.3 kgrn, 0.7 - 2 2  ft-lb) 
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