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FOREWORD 
This manual contains maintenance and repair procedures for the 1989 
Nissan TRUCK and PATHFINDER. 

In order to assure your safety and the efficient functioning of tt)e 
vehicle, this manual should be read thoroughly. It is especially impor
tant that the PRECAUTIONS in the GI section be completely under
stood before starting any repair task. 

All information in this manual is based on the latest product informa
tion at the time of publication. The right is reserved to make changes in 
specifications 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 
manner 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 proce
dures, 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 . 

.... 
11\Wr' NISSAN MOTOR CO., LTD. 

Overseas Service Department 

Tokyo,Japan 
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PRECAUTIONS 

The following precautions should be observed to ensure safe and 
proper service operations. These precautions are not described 
in each individual 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 in
flammable materials. Special care should be taken when 
handling 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, take care not to lose your balance and 
drop it. Also, do not allow it to hit against adjacent parts, 
especially brake tube and brake 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. 
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Fender cover 
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PRECAUTIONS 

6. To prevent scratches and soiling, protect fenders, upholstery 
and carpeting with appropriate covers before starting servic
ing. 
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. as instructed and discard 
used ones. 

9. Tapered roller bearings and needle bearings should be re-, 
placed as a set of inner and outer races. 

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

11. Do not touch the terminals of electrical components which 
utilize microcomputers such as electronic control units. 
Static electrical charges stored in your body may damage 
internal electronic components. 

12. After disconnecting vacuum hose or air hose, attach tag 
which indicates the proper connection to prevent incorrect 
connection. 

13. Use only the lubricants specified in the applicable section or 
those indicated under "Recommended Fuel and Lubricants". 

14. Use approved bonding agent, sealants or their equivalents 
when required. 

15. The use of the proper tools and recommended essential tools 
should be used where specified for proper, safe and efficient 
service repairs. 

16. When effecting repairs on the fuel, oil, water, vacuum or 
exhaust systems, make certain to check all affected lines for 
leaks. 

17. Dispose of drained oil or the solvent used for cleaning parts 
in an appropriate manner. 
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Control unit 
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PRECAUTIONS 

Precautions for E.F.I. or E.C.C.S. Engine 
1. Before connecting or disconnecting E. F.1. or E.C.C.S. harness 

connector to or from any E. F. I. or E.C.C.S. control unit, be 
sure to turn the ignition switch to the "OFF" position and 
disconnect the negative battery terminal. 

Otherwise, there may be damage to control unit. 
2. Before disconnecting pressurized fuel line from fuel pump to 

injectors, be sure to release fuel pressure to eliminate danger. 
3. Be careful not to jar components such as control unit and air 

flow meter. 

Precautions for a Catalyst 
If a large amount of unburned fuel flows into the converter, the 
converter temperature will be excessively high. To prevent this, 
follow the procedure below. 
1. Use unleaded gasoline only. Leaded gasoline will seriously 

damage the catalytic converter. 
2. When checking for ignition spark or measuring engine com

pression, make tests quickly and only when necessary. 
3. Do not run engine when the fuel tank level is low, otherwise 

the engine may misfire causing damage to the converter. 
4. Do not place the vehicle on inflammable material. Keep 

inflammable material off the exhaust pipe. 
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HOW TO USE THIS MANUAL 

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

2. THE CONTENTS are listed on the first page of each section. 
3. THE TITLE is 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 desiQnate the particular section, and 

a number (e.g. "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. 

"Example" 

*CAUTION: 
When replacing wheel bearing, replace 
inner and outer wheel bearings at the 
same time to prevent mixed use of bear
ings of different brands. t:OJ: N•m (kg-m, ft-lb) 

SFA494 

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 

Always replace when disassembled. 

S.D.S.: 
L.H., R.H.: 
M/T: 
A/T: 
Tool: 

Gl-5 

Service Data and Specifications 
Left-Hand, Right-Hand 
Manual Transaxle/Transmission 
Automatic Transaxle/Transm ission 
Special Service Tools 



HOW TO USE THIS MANUAL 

8. The UNITS given in this manual are primarily expressed with the SI UN IT (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 kg-m, 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 and/or damage to some part of the vehicle. 
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HOW TO READ WIRING DIAGRAMS 

WIRING DIAGRAM 
Symbols used in WIRING DIAGRAM are shown below. 

Example 

BRANCH 

M/T model 

~ 
~ lG~ 

l____=B~ 

CONNECTOR 
Th is shows that these connectors are 
white, 6-terminal connectors. 

' 
,-LAMP-] 

POWER SUPPLY 
•This shows the igni

tion switch position 
in which the system 
can be operated. 

• See POWER SUPPLY 
ROUTING in EL 
section for the detailed 
wiring diagram. 

-"~'---NN- - BLOCK 

I 

SWITCH 
This shows that conti-
nuity exists between 
terminals Q) and ®, 
when the switch is 
turned to ON position. 

A/T model 

r1 
'! ni□ er 

1

! 1i1i1~~~i□~i-i:;~< FUSE 

> 

l~•---1 ~ Q ► l 
G ' ·,w,;,e) , __ :w HIE 1-:--1----+-+-I 

~ lG~ 

~B--S 

~: M/T model 

@: A/T model 

t 
ABBREVIATIONS 

I 

U __ _ ,ffi ffl,~ ... ~WITCH 

@ @ g '-------=------

LOCATION NUMBER 
This number shows where the 
connector is located. See 
HARNESS LAYOUT in EL 
section. The number is 
identical with the one in 
HARNESS LAYOUT. 

~®!~ 
I: Instrument 

harness 
M: 
Main harness 
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l_ WIRE COLOR CODING 

-::- B = Black BR 
BODY W = White OR 
GROUND R = Red p 

G = Green PU 
L = Blue GY 
Y = Yellow SB 
LG = Light Green 

= Brown 
= Orange 
= Pink 
= Purple 
= Gray 
= Sky Blue 

When the wire color is striped, the base 
color is given first, followed by the stripe 
color as shown below: 

Example: L/W = Blue with White Stripe 

SGl361 



HOW TO READ WIRING DIAGRAMS 

... 24 

Example 

m rn 

Example 

Normally open 

= ---<> 0--

Normally closed 

- .... 

SEL764E 

SGl362 

Male terminal 

o,,~-[~ 

Connector symbol 
Connector 

Female terminal 

Guide 

Connector 
Connector symbol 

SGl363 

SWITCH POSITIONS 
Wiring diagram switches are shown with the vehicle in the 
following condition: 
• Ignition switch "OFF". 
• Doors, hood and trunk lid/back door closed. 
• Pedals are not depressed and parking brake is released. 

CONNECTOR SYMBOLS 

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

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

~-/ Connector 

View from harness side 

Connector 

Example 

--L/Y 

-B--• 
--Y-----' 

HOW TO READ WIRING DIAGRAMS 

Connector symbol 

).;LD"! I 
Direction mark 

Connector symbol 

~ ~ Double lines 

Direction mark 

SGl364 

DIRECTION MARK 
A direction mark is shown to clarify the side of connector 
(terminal side or harness side). 
Direction marks are mainly used in the illustrations indicating 
terminal inspection. 

~: !..a View from terminal side ... T.S. 

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

View from harness side ... H .S. 

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

MULTIPLE SWITCH 
The continuity of the multiple switch is identified in the switch 
chart in wiring diagrams. 

WIPER SWITCH 

Continuity circuit of wiper switch 

SWITCH POSITION CONTINUITY CIRCUIT 

OFF 3-4 

INT 3 -4, 5-6 

LO 3-6 

HI 2-6 

WASH 1 -6 

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

LO) - @ terminal - ® terminal - Black wire 

SGl365 
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HOW TO READ WIRING DIAGRAMS 

SUPER MULTIPLE JUNCTION (S.M.J.) 
• The "S.M.J." indicated in wiring diagrams is shown in a simplified form. The terminal arrangement 

should therefore be referred to in the foldout at the end of the Service Manual. 
• The foldout should be spread to read the entire wiring diagram. 

"Example" 

STARTING SYSTEM 
Wiring Diagram 

~ S.M.J. ] 
Refer to last page 
(Foldout page). 

STARTING SYSTEM 

t-R 81 --t----L~ 

+-+ @] F4G4 

F5 GS 

A686 0 F6G6 c--B DO 

(Main harness) ...__..., 
BR~ 

(Instrument 
harness) 

A7 B 7 

A888C8 8F8G8 

A989C9 9F9G9 

0 BO CO DO EO FOGO 

c--B--------' 
(Main harness) 
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SUPER MULTIPLE JUNCTION (S.M.J.) 

Terminal Arrangement 

Super Multiple Junction 
(S.M.J.) 

L----S 

.._ ___ BR7 
(Instrument harness) 

SEL653F 
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2-WHEEL DRIVE TRUCK 

C: 
Engine 

0 
·.-:; 
(I] 

C: Transmission 
-~ 
Q) 

Cl 
Body Differential carrier 

<i. STD 
~ Regular Cab Standard wheelbase 
::> E 
-~"' 
C: E 0 ... King Cab .; 

SE Long wheelbase 9 
C: 
0 

Heavy duty E z 

STD 

<i; Regular Cab Standard wheelbase 

~ E 
::> 
-~ ... E 
C: King Cab 0 := SE Long wheelbase 
.; 
CJ 

Heavy duty E 

STD 
Regular Cab Standard wheelbase 

E 
(I] Long wheelbase -0 
(I] 

C: 
(I] E CJ 

King Cab 
SE Long wheelbase 

Heavy duty E 

Z24i 

L4N71B 
F4W71C FS5W71C 

(Floor shift) 

H190A H190A H190A 

NLD21SEU - -

- NLD21FEU -

- KNLGD21FEU KNLGD21KEU 

- - -

- - -

NLD21SEV - -

- NLD21FEV -

- KNLGD21FEV KNL.GD21KEV 

- - -

- - -

NLD21SEN - -

- - -

- NLGD21FEN -

- KNLGD21 FEN KNLGD21KEN 

- - -

- - -

VG30i 

L4N71B E4N71B E4N71B 
FS5R30A 

(Column shift) (Floor shift) (Column shift) 

H190A H233B H233B H233B 

NLD21SYEU - - -

NLD21YEU - - - C 
m - - - - 2! 

- KHLGD21PFEU KH LGD21 PKEU - ::! .,, 
EHLGD21FEU EHLGD21YEU - - -s: C') 

NLD21SYEV - - -

NLD21YEV - - -

- - - -

0 
~ Q. 

~ -0 
~ 2! ., 

- KHLGD21PFEV KHLGD21PKEV - 2! iii' 
r+ .,, -· 

EHLGD21YEV - EHLGD21FEV - 0 0 
:l ::i:, 

- - - - s: 
NLD21YEN - - - ~ -NLGD21YEN - - - 0 

2! 
- - - -

- KHLGD21PFEN KHLGD21 PKEN -

- EHLGD21FEN - EHLGD21YEN 



IDENTIFICATION INFORMATION 

Model Variation (Cont'd) 
4-WHEEL DRIVE TRUCK 

Engine Z24i VG30i 

C Transmission FS5W71C FS5R30A RE4R01A 0 
·;:; 

"' C Transfer TX10 TX10 TX10 ·;: 
"' Q) 

I ' 
0 Front Rear Front Rear Front Rear 

Body 
Differential carrier 

R180A C200 R200A H233B R200A H233B 

--"' "i: Regular Cab E Standard wheelbase NLYD21FEU HLYD21FEU HLYD21KEU 
.g ci 
~~ E KNLMD21FEU - -
9::, King Cab Long wheelbase C 
0 SE - KHLMD21PFEU KH LMD21 PKEU z 

Regular Cab E Standard wheelbase NLYD21FEV HLYD21FEV HLYD21KEV 
-~ . 
C <( 

E KNLMD21FEV ... - -0 VJ .... 
:.: ::, 
"' King Cab Long wheelbase 0 

SE - KHLMD21PFEV KHLMD21PKEV 

E NLYD21FEN - -
Regular Cab Standard wheelbase 

"' XE NLYD21JFEN - -"C 

"' C 

"' XE KN LMD21JFEN u - -
King Cab Long wheelbase 

SE - KHLMD21PFEN KH LMD21 PKEN 

4-WHEEL DRIVE PATHFINDER 

Engine Z24i VG30i 

C Transmission FS5W71C FS5R30A RE4R01A 0 
·;: 

"' C Transfer TX10 TX10 TX10 
·-= Q) 

I I 0 Front Rear Front Rear Front Rear 
Body 

Differential carrier 
R180A C200 R200A H233B R200A H233B 

.,- E WNLYD21FEU - -
"i: 
0 . 
... <( 

~~ Wagon XE - WHL YD21JFEU WHL YD21JKEU 
't::, 
C 
0 

SE WHL YD21PFEU z - WHLYD21PKEU 

.~ .. 
XE WHL YD21JFEV WHLYD21JKEV C • -.. <( 

0 . 
Wagon ... VJ 

~:::> SE WHL YD21PFEV WHLYD21PKEV 0 -

E VNLYD21FEN - -

"' "C 

"' Van XE VHL YD21JFEN C - VHL YD21JKEN "' u 

SE - VHLYD21PFEN VHL YD21PKEN 
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IDENTIFICATION INFORMATION 

Model Variation (Cont'd) 
Prefix and suffix designations: 

K H L M D21 PF E 

D Regular Cab 

1-- -
--------

K King Cab 

E Heavy duty 

W: Wagon 

Non-California, U.S.A. 

California, U.S.A. 

Canada 

V: Van 
'------E Electro injection 

N Z24i engine D 

H VG30i engine 
F 

L L.H. drive-----------...... y 

D Standard wheelbase (2WD)----~---' 
K 

G Long wheelbase (2WD)-------1 

Y Standard wheelbase (4WD)------1 

M Long wheelbase (4WD )-------' s 
D 

J 
Note: D means no indication. 

p 

Identification Number 

Emission control 
information label 

Vehicle 
identification 
number 
(Chassis 
number) 

Vehicle 

Gl-13 

Vehicle identificat· 
number plate 

Manual transmission 
(4-speed floor shift) 

Manual transmission 

(5-speed floor shift) 

Automatic transmission 

(Column shift) 

Automatic transmission 

(Floor shift) 

STD 

E 

XE 

SE 

F.M.V.S.S. 

SGl412 



IDENTIFICATION INFORMATION 

Identification Number (Cont'd) 
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT 

JN6 H D 1 1 S * K W 000001 

Manufacturer-------------' 

JN6: Truck 

1 N6: U.S.A. produced truck 

JN8: Multi purpose passenger vehicle 

Engine type------------___J 

H VG30i 

N : Z24i 

Vehicle line----------------' 

D : Nissan Truck, Nissan Pathfinder 

Model change (0 to 9) ___________ ___J 

Body type-------------------' 

Standard wheelbase 

2 

4 

Long wheelbase 

Van 

6 King Cab, Wagon 

1 I V,h;cl, ,edal numbe, 

Manufacture plant 

W : Kyushu plant 

C : Smyrna, Tennessee 

L-------Model year 

K : 1989 year model 

..__ ______ Check digit (0 to 9 or X) 

The code for the check digit is 
determined by mathematical 
computation. 

.__ _______ Other information 

s Standard 

Y 4-wheel drive 

H Heavy duty 

The 1989 models start production with the following vehicle identification numbers (chassis number) with 
the exception of those produced in U.S.A. produced trucks. 

JN6HD11S*KW100001 
JN6HD12S*KW100001 
JN6HD16S*KW100001 
JN6ND11S*KW100001 
JN6ND12S*KW100001 
JN6ND16S*KW100001 
JN6HD12H*KW100001 
JN6HD15H*KW100001 
JN6HD11Y*KW100001 
JN6HD16Y*KW100001 
JN6ND11Y*KW100001 
JN6ND12Y*KW100001 
JN6ND16Y*KW100001 
JN8ND16Y*KW100001 
JN8HD16Y*KW100001 
JN8HD14Y*KW100001 
JN6ND14Y*KW100001 

Gl-14 



IDENTIFICATION INFORMATION 

Identification Number (Cont'd) 

IDENTIFICATION PLATE 

NISSAN MOTOR CO., LTD. JAPAN 

~ ~ 
TYPE 
TIPO 

CHASSIS NO 
& NO. DE CHASIS 

MODEL 
& MODELO 

;ti '7 - COLOR TRIM 0 f 'i 1,. COLOR GUARNICION 

x:,, ENGINE 
-;; :,, MOTOR 

~ ,, ;,., 3 :,, TRANS., AXLE 
7 7 ;,. !~ TRANS., EJE 

& 

PLANT 
PLANTA 

0 

cc 

1 Type 
2 Vehicle identification number 

(Chassis number) 
3 Model 
4 Body color code 
5 Trim color code 
6 Engine model 

B ii § liJ ]ff tt ~ ~ *± MADE IN JAPAN I 

7 Engine displacement 
8 Transmission model 
9 Axle model 

ENGINE SERIAL NUMBER 
VG30i engine 224i engine 

TRANSMISSION SERIAL NUMBER L4N71B, E4N71B 

Manual transmission number Automatic transmission number 

TRANSMISSION SERIAL NUMBER 
RE4R01A 

Automatic transmission number 

SGl418 

TRANSFER SERIAL NUMBER 

SGl509 
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SGl273 

SGl419 



IDENTIFICATION INFORMATION 

Dimensions 
Truck Unit: mm (in) 

2-wheel drive 4-wheel drive 

Regular Cab King Cab Heavy duty Regular Cab King Cab 

Standard Standard 
wheelbase Long wheelbase 

wheelbase 
Long wheelbase 

Overall length 4,435 4,825 4,825 4,825 4,435 4,825 
(174.6) (190.0) (190.0) (190.0) (174.6) (190.0) 

Overall width 1,650 1,650 1,650 1,650 1,690 1,690 
(65.0) (65.0) (65.0) (65.0) (66.5) (66.5) 

Overall height 1,575 1,575 1,575 1,575 1,695 1,695 
(62.0) (62.0) (62.0) (62.0) (66.7) (66.7) 

Front tread 1,395 1,395 1,395 1,395 1,425 1,425 
(54.9) (54.9) (54.9) (54.9) (56.1) (56.1) 

Rear tread 1,385 1,385 1,385 1,385 1,385 
(Z24i engine model) (54.5) (54.5) (54.5) (54.5) (54.5) 

Rear tread 1,410 1,410 1,410 1,410 1,410 1,410 
(VG30i engine model) (55.5) (55.5) (55.5) (55.5) (55.5) (55.5) 

Wheelbase 2,650 2,950 2,950 2,950 2,650 2,950 
(104.3) (116.1) (116.1) (116.1) (104.3) (116.1) 

Cargo space Length 
1,875 2,265 1,895 2,265 1,875 1,895 
(73.8) (89.2) (74.6) (89.2) (73.8) (74.6) 

Width 
1,520 1,520 1,520 1,520 1,520 1,520 
(59.8) (59.8) (59.8) (59.8) (59.8) (59.8) 

Height 435 435 435 435 435 435 
(17 .1) (17 .1) (17.1) (17 .1) (17 .1) (17.1) 

Pathfinder 
Unit: mm (in) 

Wagon Van 

VG30i Z24i Z24i 

Overall length 4,365 (171.9) 4,365 (171.9) 4,365 (171.9) 

Overall width 1,690 (66.5) 1,690 (66.5) 1,690 (66.5) 

Overall height 1,670 (65.7)/1,680 (66.1)* 1,670 (65.7) 1,670 (65.7) 

Front tread 1,425 (56.1 )/1,445 (56.9) * 1,425 (56.1) 1,425 (56.1) 

Rear tread 1,410 (55.5)/1,430 (56.3) * 1,385 (54.5) 1,385 (54.5) 

Wheelbase 2,650 (104.3) 2,650 ( 104.3) 2,650 (104.3) 

*: SE model 
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4x2 

4x4 

*· Option 

IDENTIFICATION INFORMATION 

Body 

Regular and King Cab 

Heavy duty 

Regular, King Cab 
and Pathfinder 

Wheels & Tires 

Grade Road wheel/offset mm (in) 

STD 5-Jx14/40 (1.57) 

E 5-Jx14/40 (1.57) 

XE 5-Jx14/40 (1.57) 

SE 
6-JJx14/30 (1.18) 
6-JJx14 Aluminum/30 (1.18)* 

E 5-Jx14/40 (1.57) 

E 5-1 /2-Kx 15/40 ( 1.57) 

XE 5-1/2-Kx15/40 (1.57) 

SE 
6-JJx15/30 ( 1.18) 
7-JJx 15 Aluminum/25 (0.98) * 

Gl-17 

Tire 

P185/75R14 

P195/75R14 

P195/75R 14 

P215/75R14 

L T195/75R 14 

P215/75R15 

P215/75R15 

P235/75R15 
31x10.5R15* 



RECOMMENDED FUEL AND LUBRICANTS 

Fuel 

Engine oil (Refill) 
VG30i 2WD 

VG30i 

Z24i 

Z24i 

4WD 

2WD 

4WD 

With oil filter 
Without oil filter 
With oil filter 
Without oil filter 
With oil filter 
Without oil filter 
With oil filter 
Without oil filter 

Cooling system (With heater) 
VG30i 
Z24i 
Reservoir tank 

Manual transmission 
gear oil 

Transfer gear oil 

Manual steering gear oil 

Differential carrier gear oil 

F4W71C 
FS5W71C 

FS5R30A 

2WD 

4WD 
2WD 
4WD 

Rear: H190A 

Front (4WD): 

Automatic transmission 
fluid 

Power steering flu id 

Brake and clutch fluid 

Multi-purpose grease 

C200 
H233B 

R180A 
R200A 

L4N71B,E4N71B 
RE4R01A 

Free-running hub grease (Auto-lock) 

Fuel and Lubricants 

Capacity (Approximate) 

us Imp 
Liter 

measure measure 

15-7 /8 gal 13-1 /4 gal 60 
21-1 /8 gal*1 17-5/8 gal*1 80*1 

4-1/4qt 3-1/2 qt 4.0 
3-7 /8 qt 3-1/8 qt 3.6 
3-5/8 qt 3qt 3.4 
3-1/8 qt 2-5/8 qt 3.0 
4qt 3-3/8 qt 3.8 
3-1 /2 qt 2-7 /8 qt 3.3 
4-1/2 qt 3-3/4qt 4.3 
4qt 3-3/8 qt 3.8 

10-1 /2 qt 8-3/4qt 9.9 
8-5/8 qt 7-1/4qt 8.2 
5/8 qt 1 /2 qt 0.6 

3-5/8 pt 3 pt 1.7 
4-1/4 pt 3-1/2 pt 2.0 
8-1 /2 pt 7 pt 4.0 
5-1 /8 pt 4-1/4pt 2.4 
7-5/8 pt 6-3/8 pt 3.6 

2-3/8 qt 2 qt 2.2 

3/4 pt 5/8 pt 0.33 

3-1/8pt 2-5/8 pt 1.5 
2-3/4 pt 2-1/4 pt 1.3 
5-7 /8 pt 4-7/8 pt 2.8 

2-3/4 pt 2-1 /4 pt 1.3 
3-1 /8 pt 2-5/8 pt 1.5 

7-3/8 qt 6-1/8 qt 7.0 

9 qt 7-1/2 qt 8.5 

2-1/8 pt 1-3/4 pt 1.0 

*1: VG30i engine models except 2WD Truck SE models and 4WD Truck E models. 
*2: For further details, see the recommended SAE viscosity number chart. 

Recommended Fuel/Lubricants 

Unleaded gasoline with an octane 
rating of at least 87 AKI (RON 91) 

Genuine Nissan Motor Oil*4 or 
equivalent 

Energy Conserving Oils*3 

of API SF or SG 

Anti-freeze coolant 
(Ethylene glycol base) 

API GL-4*2 

Standard different ia I gear: 
API GL-5*2 
Limited-slip differential ( L.S.D.) gear: 
Use only LSD gear oil API GL-5 
and SAE 80W-90*5 approved 
for Nissan LSD*6. 

Genuine Nissan ATF*4 or equivalent 
Type DEXRON™ 

Type DEX RON TM 

Genuine Nissan Brake Fluid*4 or 
equivalent 
DOT 3 (US FMVSS No. 116) 

N LGI No. 2 ( Lithium soap base) 

Genuine Nissan grease or equivalent 

*3: These oils can be identified by such labels as energy conserving, energy saving, improved fuel economy, etc. 
*4: Available in mainland U.S.A. through your Nissan dealer. 
*5: SAE 90 is acceptable in ambient temperatures above -18°C (0°F). 
*6: Contact a Nissan dealer for a list of approved oils. 
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RECOMMENDED FUEL AND LUBRICANTS 

SAE Viscosity Number 

Outside Temperature Range 
Aaticipated Before Next Oil Change 

GASOLINE ENGINE OIL 

oc OF 

+38 +100 - - - - -

+16 +60 

0 +32 

-18 0 

-29 -20 

SW-30 

10W-30 
10W-40 

T/0002 

10W-30 is preferable if the ambient tempera
ture is above -18°C (0° F). 20W-40 and 20W-
50 are usable if the ambient temperature is 
above 10°C (50° F) for all seasons. 

Outside Temperature Range 
Anticipated Before Next Oil Change 

GEAR OIL 

+40 +104 ----
+30 +86 

+10 +50 

0 +32 

-10 +14 

-29 -20 

75W BOW 75W-90 
BOW-90 

140 

~ 

T/0003 

75W-90 for transmission and transfer, and 
S0W-90 for differential are preferable if the 
ambient temperature is below 40°C (104° F). 
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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 to support 

the frame when you have to get under the vehicle. 
b. Place wheel chocks at both front and back of 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 

Front (2-wheel drive model) Front (4-wheel drive model) Rear 

Jack-up '-1--,..,.-.--~, 

point 

t=::::::s,. 
Front 

Garage Jack and Safety Stand 
CAUTION: 

CE0046M 

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

2-WHEEL DRIVE 

SG/416 
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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. 

SGl417 

Gl-21 



LIFTING POINTS AND TOW TRUCK TOWING 

SGl406 

Tow Truck Towing 
CAUTION: 
• All applicable state or Provincial (in Canada) laws and local 

laws regarding the towing operation must be obeyed. 
• It is necessary to use proper towing equipment to avoid 

possible damage to the vehicle during towing operation. 
Towing is in accordance with Towing Procedure Manual at 
dealer. 

• Attach safety chains for all towing. 
• When towing, make sure that the transmission, steering 

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

• When towing with the front wheels on the ground: 
Turn the ignition key to the "OFF" position and secure 
the steering wheel in a straightahead 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. 

• When towing with the rear wheels on the ground, release 
the parking brake and move the gearshift lever to neutral 
("N" position). 

• For 4-wheel drive model: 
Set the free-running hubs to the free position and move both 
the gearshift and transfer levers to neutral ("N" position). 

2-WHEEL DRIVE MODELS 
NISSAN recommends that vehicle be towed with the driving 
(rear) wheels off the ground as illustrated. 

Towing an automatic transmission model with four wheels on 
ground or towing with front wheels raised (With rear wheels on 
ground) 
Observe the following restricted towing speeds and distances. 

Speed 
Below 50 km/h (30 MPH) 

Distance 
Less than 65 km (40 miles) 

If the speed or distance must necessarily be greater, remove 
the propeller shaft beforehand to prevent damage to the trans
mission. 
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Front (4x2) 

CE0065 

LIFTING POINTS AND TOW TRUCK TOWING 

SGl408 

Tow Truck Towing (Cont'd) 
4-WHEEL DRIVE MODELS 
NISSAN recommends that a dolly be used as illustrated when 
towing 4-wheel drive models. 

Towing with four wheels on ground or towing with front or 
rear wheels raised 
Observe the following restricted towing speeds and distances. 

Speed 
Below 50 km/h (30 MPH) 

Distance 
Less than 65 km (40 miles) 

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

TOWING POINT 
• Never tow the vehicle using only the towing hooks. Use 

proper towing equipment when towing. Otherwise, the 
vehicle body will be damaged. 

• Always pull the cable straight out from the vehicle. Never 
pull on the hook at a sideways angle. 

·~~ 
.~ 

Rear (TRUCK) Rear (PATHFINDER) 

-----~· 
0 ~ 

DO NOT USE for towing. CE0066 
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TIGHTENING TORQUE OF STANDARD BOLTS 

Bolt dia-
Grade Bolt size 

meter* 
Pitch mm 

mm 

N-m 

M6 6.0 1.0 5.1 

1.25 13 
M8 8.0 

1.0 13 

1.5 25 
4T M10 10.0 

1.25 25 

1.75 42 
M12 12.0 

1.25 46 

M14 14.0 1.5 74 

M6 6.0 1.0 8.4 

1.25 21 
M8 8.0 

1.0 22 

1.5 41 
7T M10 10.0 

1.25 43 

1.75 71 
M12 12.0 

1.25 77 

M14 14.0 1.5 127 

M6 6.0 1.0 12 

1.25 29 
M8 8.0 

1.0 31 

1.5 59 
9T M10 10.0 

1.25 62 

1.75 98 
M12 12.0 

1.25 108 

M14 14.0 1.5 177 

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

marks embossed on the bolt head. 

Grade Mark 

4T .......................................... 4 
7T .......................................... 7 
9T .......................................... 9 

Tightening torque (Without lubricant) 

Hexagon head bolt Hexagon flange bolt 

kg-m ft-lb N-m kg-m ft-lb 

0.52 3.8 6.1 0.62 4.5 

1.3 9 15 1.5 11 

1.3 9 16 1.6 12 

2.5 18 29 3.0 22 

2.6 19 30 3.1 22 

4.3 31 51 5.2 38 

4.7 34 56 5.7 41 

7.5 54 88 9.0 65 

0.86 6.2 10 1.0 7 

2.1 15 25 2.5 18 

2.2 16 26 2.7 20 

4.2 30 48 4.9 35 

4.4 32 51 5.2 38 

7.2 52 84 8.6 62 

7.9 57 92 9.4 68 

13.0 94 147 15.0 108 

1.2 9 15 1.5 11 

3.0 22 35 3.6 26 

3.2 23 37 3.8 27 

6.0 43 70 7 .1 51 

6.3 46 74 7.5 54 

10.0 72 118 12.0 87 

11.0 80 137 14.0 101 

18.0 130 206 21.0 152 

* Nominal diameter 

M 6 T T__ Nominal diameter of bolt threads (Unit: mm) 
~-- Metric screw threads 
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For engine maintenance 

Tool number 
(Kent-Moore No.) 
Tool name 

EG 11170000 
( ) 

Adapter harness 

KV10105900 
(J34274) 
Oil filter cap wrench 

99545R2500 
(J22775) 
Oil filter cap wrench 

Description 

For chassis and body maintenance 

Tool number 
(Kent-Moore No.) 
Tool name 

KV40105400 
(J36001) 
Wheel bearing 
lock nut wrench 

Description 

PREPARATION 

SPECIAL SERVICE TOOLS 

Engine Application 

VG30i Z24i 

Measuring idle speed 

X X 

Removing oil filter 

X 

Removing oil filter 

X 

Removing or installing wheel bearing 
lock nut (4WD models) 
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PERIODIC MAINTENANCE 

The following charts show the normal maintenance schedule. Under severe driving conditions, additional or 
more frequent maintenance will be required. Refer to "Maintenance under severe driving conditions". 
The periodic maintenance schedule is repeated beyond the last mileage and period shown by returning to the 
first 15,000 miles (24,000 km) or 12 months. 

Emission control system maintenance 
MAINTENANCE OPERATION 

Perform at number of miles, 
kilometers or months, 
whichever comes first. 

Drive belts 

Air cleaner filter 

Positive crankcase ventilation (P.C.V.) filter 

Vapor lines 

Fuel lines (hoses, piping, connections, etc.) 

Fuel filter 

Engine coolant 

Engine oil 

Engine oil filter (Use Nissan PREMIUM type 
or equivalent.) 

Spark plugs 

Ignition wires 

Miles x 1,000 

(km x 1,000) 

Months 

See NOTE (1). 

Intake & exhaust valve clearance (224i engine only) 

Idle rpm 

Timing belt (VG30i engine only) 

Chassis and body maintenance 

MAINTENANCE OPERATION 

Perform at number of miles, 
kilometers or months, 
whichever comes first. 

Except the below 

For California 
models 

Miles x 1,000 

(km X 1,000) 

Months 

7.5 

(12) 

6 

R 

R 

MAINTENANCE INTERVAL 

15 30 45 60 75 90 105 

(24) (48) (72) (96) (121) (145) (169) 

12 24 36 48 60 72 84 

I* I* I* 

Replace every 30,000 miles (48,000 km). 

Replace every 30,000 miles (48,000 km). 

I* 

I* 

R 

I* I* 

I* I* 

See NOTE (1).* 

R R 

Then rep lace every 7,500 mi I es 
(12,000 km) or 6 months. 

Then replace every second oil change. 

Replace every 30,000 miles (48,000 km). 

Inspect every 3 years.* 

A A A A A A A 

I* A I* 

I* I* I* 

Replace every 60,000 miles (96,000 km). 

15 

(24) 

12 

MAINTENANCE 

30 45 60 

(48) (72) (96) 

24 36 48 

INTERVAL 

75 90 105 

(121) (145) (169) 

60 72 84 

120 

(193) 

96 

I* 

I* 

I* 

R 

A 

A 

I* 

120 

(193) 

96 

Reference page 

VG30i 224i 

MA· 9 MA-17 

MA-10 MA-18 

MA-10 MA-18 

MA-10 MA-18 
MA-10 , MA-19 

MA-11 : MA-19 

MA-11 1 MA-20 
' 

MA-13 J MA-21 
I 

MA-13 MA-22 

MA-14 MA-23 

MA-15 MA-23 

MA-24 

MA-15 MA-25 

MA-15 MA-25 

EM-20 

Reference page 

Brake lines & hoses MA-41 I I ---------------------------------------------
..:8:..:r-=a -=k e:....,:__p ad...:.:.s,.... dc::.i..:..sc..:s.:..• -=dr..:u_m_s_&:.......cli.:...n:..:.in..,,gc:.s _________________ _c __ ~------------ MA-41, 42 
Manual and automatic transmission, transfer & differential gear oil MA-27, 29, 30 
(exc. L.S.D.) 

_L_im_it_e_d-s_l_ip_d_if_fe_re_n_t_ia_l _(L_._S_.D_._) .:...ge_a_r_o_il ________________ R _____ R _____ R _____ R_ MA-30, 31 
Steering gear (box) & linkage, (steering damper ~ ). axle & 
suspension parts MA-31 , 49 

Front drive shaft boots ( ~) MA-40 
-S-te_e_r_in-g-li_n_k-ag_e_b_a_ll_j_o_in-ts_&_f-ro_n_t_s_us_p_e-ns-io_n_b-al-1 J-.o-in_t_s __________________________ MA-32, 49 

_F_r_o_nt_w_he_e_l_be_a_r_in..:g...:g_re_a_s_e_(4_x_2_) ___________________ I _____ I __________ MA-32 
Front wheel bearing grease ( ~ ) R R R R MA-34 
---------------------------------------------
Exhaust system I I MA-26 

NOTE: (1) If vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are 
either extremely low or extremely high, the filters might become clogged. In such an event, replace t~em immediately. 

(2) Maintenance items and intervals with"*" are recommended by NISSAN for reliable vehicle operation. The owner 
need not perform such maintenance in order to maintain the emission warranty or manufacturer recall liability. Other 
maintenance items and intervals are required. 

Abbreviations: A= Adjust R = Replace I= Inspect. Correct or replace if necessary. 
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PERIODIC MAINTENANCE 

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 Repeated short trips less than 5 miles (8 km) and outside temperatures remain below freezing 
B Extensive idling and/or low speed driving for a long distance such as police, taxi or door-to-door 

delivery use 
C Driving in dusty conditions 
D Driving on rough, muddy, or salt spread roads 
E Towing a trailer, using a camper or a car-top carrier 
F Frequent driving in water 

Driving 
condition 

C .. 

A B C D E 

A C D E 

D E 

D .. 

C D 

D E 

A D E 

F 

Maintenance 
item 

Air cleaner filter 

Air induction valve filter 

Engine oil & oil filter 

Brake pads, discs, drums & lining 

Manual and automatic trans
mission, transfer & differential 
gear oil (exc. L.S.D.) 

Limited-slip differential (L.S.D.) 
gear oil 

Steering gear (box) & linkage, 
(steering damper ~ ), axle & 
suspension parts, & (front drive 
shaft boots ~ ) 

Steering linkage ball joints & front 
suspension ball joints 

Propeller shaft(s) ( ~) 

Exhaust system 

Front wheel bearing grease & 
free-running hub grease ( ~ ) 

Maintenance 
operation 

R 

R 

R 

R 

R 

Maintenance 
interval 

More frequently 

Every 30,000 miles 
(48,000 km) 

Every 3,000 miles 
(5,000 km) or 3 months 

Every 7,500 miles 
(12,000 km) 

Every 30,000 miles 
(48,000 km) or 24 months 

Every 15,000 miles 
(24,000 km) or 12 months 

Every 7,500 miles 
(12,000 km) or 6 months 

Every 3,000 miles 
(5,000 km} or 3 months 

Reference page 

VG30i Z24i 

MA-10 MA-18 

MA-10 MA-18 

MA-13 MA-21,22 

MA-41, 42 

MA-27, 29, 31 

MA-31, 40 

MA-32, 49 

MA-30 

MA-26 

MA-34,39 

Maintenance operations: I= Inspect. Correct or replace if necessary R = Replace 

Maintenance for off-road driving ( ~ only) 
Whenever you drive off-road through sand, mud or water as deep as the wheel hub, more frequent main
tenance may be required of the following items: 
• Brake pads and discs • Steering linkage 

• Brake lining and drums • Propeller shafts and front drive shafts 

• Brake lines and hoses • Air cleaner filter 

• Wheel bearing grease and free-running hub grease • Clutch housing (Check water entry. Refer to 
MA-27) • Differential, transmission and transfer oil 
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GENERAL MAINTENANCE 

General maintenance includes those items which should be checked during the normal day-to-day operation 
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the 
checks and inspections themselves or they can have their NISSAN dealers do them for a nominal charge. 

Item Reference item in MA section 

OUTSIDE THE VEHICLE 

The maintenance items listed here should be performed from time to time, unless otherwise specified. 

Tires Check the pressure with a gauge periodically when at 
a service station, including the spare, and adjust to the 
specified pressure if necessary. Check carefully for damage, 
cuts or excessive wear. 

Wheel nuts When checking the tires, make sure no nuts are 
missing, and check for any loose nuts. Tighten if necessary. 

Tire rotation Tires shou Id be rotated every 12,000 km 
(7,500 miles). 

Wheel alignment and balance If the vehicle should pull to 
either side while driving on a straight and level road, or if 
you detect uneven or abnormal tire wear, there may be a 
need for wheel alignment. If the steering wheel or seat 
vibrates at normal highway speeds, wheel balancing may be 
needed. 

Windshield glass Check for abrasions or scratches. 

Windshield wiper blades Check for cracks or wear if they 
do not wipe properly. 

Doors and engine hood Check that all doors and the engine 
hood operate properly. Also ensure, that all latches lock 
securely. Lubricate if necessary. Make sure that the second
ary latch keeps the hood from opening when the primary 
latch is released. 
When driving in areas using road salt or other corrosive 
materials, check lubrication frequently. 

INSIDE THE VEHICLE 

• CHECKING TIRE CONDITION 

• WHEEL NUT 

• TIRE ROTATION 

• CHECKING TIRE CONDITION 
Abnormal tire wear 

• CHECKING FRONT WHEEL ALIGNMENT 
• WHEEL INSPECTION 
• BALANCING WHEELS 

• LUBRICATING LOCKS, HINGES AND HOOD 
LATCH 

The maintenance items listed here should be checked on a regular basis, such as when performing periodic maintenance, clean
ing the vehicle, etc. 

Lights Make sure that the headlights, stop lights, tail lights, 
turn signal lights, and other lights are all operating properly 
and installed securely. Also check headlight aim. 

Warning lights and buzzers/chimes Make sure that all warn
ing lights and buzzers/chimes are operating properly. 

Horn Make sure it operates properly. 

Windshield wiper and washer Check that the wipers and 
washer operate properly and that the wipers do not streak. 
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GENERAL MAINTENANCE 

Item 

Windshield defroster Check that the air comes out of the 
defroster outlets properly and in sufficient quantity when 
operating the heater or air conditioner. 

Rear view mirror Make sure that it is secure and clean. 

Sun visors Make sure that they can be moved freely and are 
secure. 

Steering wheel Check for changes in the steering condition, 
such as excessive free play, hard steering or strange noises. 

Seats Check seat position controls such as seat adjusters, 
seatback recliner, etc. to ensure they operate smoothly 
and that all latches lock securely in every position. Check 
that the head restraints move up and down smoothly and 
that the locks (if so equipped) hold securely in all latched 
positions. 

Seat belts Check that all parts of the seat belt system (e.g. 
buckles, anchors, adjusters and retractors) operate 
properly and smoothly, and are installed securely. Check 
the belt webbing for cuts, fraying, wear or damage. 

Accelerator pedal Check the pedal for smooth operation 
and make sure the pedal does not catch or require uneven 
effort. Keep the floor mats away from the pedal. 

Clutch pedal Make sure the pedal operates smoothly and 
check that it has the proper free travel. 

Brakes Check that the brakes do not pull the vehicle to 
one side when applied. 

Brake pedal Check the pedal for smooth operation and 
make sure it has the proper distance under it when de
pressed fully. Check the brake booster function. 

Parking brake Check that the lever has the proper travel and 
confirm that your vehicle is held securely on a fairly steep 
hill with only the parking brake applied. 

Automatic transmission "Park" mechanism Check that the 
lock release button on the selector lever operates properly 
and smoothly. On a fairly steep hill check that your vehicle 
is held securely with the selector lever in the "P" position 
without applying any brakes. 

Reference item in MA section 

Specification 
Free play: Less than 35 mm (1.38 in) 

• INSPECTING SEAT BELTS, BUCKLES ANCHORS, 
RETRACTORS AND ADJUSTER 

• CHECKING CLUTCH PEDAL OPERATION 

• CHECKING FOOT BRAKE PEDAL OPERATION 
• CHECKING BRAKE BOOSTER FUNCTION 

• CHECKING PARKING BRAKE 
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GENERAL MAINTENANCE 

Item Reference item in MA section 

UNDER THE HOOD AND VEHICLE 

The maintenance items listed here should be checked periodically e.g. each time you check the engine oil or refuel. 

Windshield washer fluid Check that there is adequate fluid 
in the tank. 

Engine coolant level Check the coolant level when the 
engine is cold. 

Radiator and hoses Check the front of the radiator and 
clean off any dirt, insects, leaves, etc., that may have 
accumulated. Make sure the hoses have no cracks, deforma
tion, rot or loose connections. 

Brake and clutch fluid levels Make sure that the brake and 
clutch fluid levels are between the "MAX" and "MIN" lines 
on the reservoir. 

Engine drive belts Make sure that no belt is frayed, worn, 
cracked or oily. 

Engine oil level Check the level after }:larking the vehicle 
on a level spot and turning off the engine. 

Power steering fluid level and lines Check the level when 
the fluid is cold and the engine is tu~ned off. Check the 
lines for proper attachment, leaks, cracks, etc. 

Automatic transmission fluid level Check the level after 
putting the selector lever in "P" with the engine idling. 

Battery Check the fluid level in each cell. It should be 
between "MAX" and "MIN" lines. 

Exhaust system Make sure there are no loose supports, 
cracks or holes. If the sound of the exhaust seems unusual 
or there is a smell of exhaust fumes, immediately locate the 
trouble and correct it. 

Underbody The underbody is frequently exposed to corro
sive substances such as those used on icy roads or to control 
dust. It is very important to remove these substances, other
wise rust will form on the floor pan, frame, fuel lines and 
around the exhaust system. At the end of winter, the 
underbody should be thoroughly flushed with plain water, 
being careful to clean those areas where mud and dirt may 
accumulate. 

Fluid leaks Check under the vehicle for fuel, oil, water or 
other fluid leaks after the vehicle has been parked for a 
while. Water dripping from the air conditioner after use is 
normal. If you should notice any leaks or if gasoline fumes 
are evident, check for the cause and have it corrected 
immediately. 

• CHANGING ENGINE COOLANT 

• CHECKING CLUTCH SYSTEM 
• CHECKING BRAKE FLUID LEVEL & LEAKS 

• CHECKING DRIVE BELT 

• CHECKING POWER STEERING SYSTEM FLUID & 
LINES 

• CHECKING AUTOMATIC TRANSMISSION 
FLUID 

• INSPECTING EXHAUST SYSTEM 

• CHECKING CLUTCH SYSTEM 
• INSPECTING MANUAL TRANSMISSION OIL 
• INSPECTING AUTOMATIC TRANSMISSION FLUID 
• INSPECTING TRANSFER OIL 
• INSPECTING DIFFERENTIAL GEAR OIL 
• INSPECTING BRAKE LINES & HOSES 
• CHECKING POWER STEERING SYSTEM FLUID & 

LINE 

MA-7 



s: 
)> 

I 

00 

en 
s: 
)> 
0 

~ 
n 

~ CHANGE 

~ CHECK 

DRIVE SHAFT- -
BOOTS r:::m] 

FRONT WHEEL 
BEARING GREASE - - -
(2WD) 

FRONT WHEEL 
BEARING GREASE--
r:::mJ 

CLUTCH & BRAKE- -
FLUID 

LOCK,HINGE&--1-1--r--,- -r~/ 
HOOD LATCH - I 

TRANSFER OIL -- -;--i~ 
r:::mJ 

km/mile~ 

EVERY 96,000/60,000@ 

EVERY 48,000/30,000@ 

EVERY 24,000/15,000@ 

EVERY 12,000/7,500@ 

EVERY 5,000/3,000 @ 

n 
,...._..n 

GENERAL 
MAINTENANCE 

~, 
!n! 

n 

11 _ 

\~ 
,1 

- . -
PROPELLER SHAFTS - - .... - ~ - _. - ~ I Ill ~....._,, ----....;._,n I I 

r:::mJ ~·· "~ - ~· 

- - - ENGINE COOLANT 

- - - - - POWER STEERING 
FLUID 

STEERING LINKAGE 
- - BALL JOINTS & 

SUSPENSION 
BALL JOINTS 

--- ENGINE OIL FILTER 
@ 

- - • ENGINE OIL 

T T l 1 I 
MANUAL 

I I T I I TRANSMISSION OIL 

- ■ ~ - • 

AUTOMATIC 
I I I I I TRANSMISSION FLUID 

------ ·- - ,- - - LIMITED-SLIP 

DIFFERENTIAL - - -1- ~ tJ ~-l __ LJ DIFFERENTIAL 

GEAR OIL (L.S.D.) GEAR OIL 

( Front & Rear, etc. L.S.D.) 

Maintenance under severe driving conditions 
@ I Including free-running 

hub grease. 
@ I Replace at the first oil change and then 

every second oil change. 

r-
C 
OJ 
:lJ -0 

~ -0 z 
0 
:::c: 
)> 
:lJ 
-t 



Power 
steering 
pump pulley 

:)~ 
~ 16-21 (1.6-2.1, 12 -15) 

ENGINE MAINTENANCE 

Drive Belt Inspection 

Water pump, 
pulley 

26 - 34 (2.7 - 3.5, 20 - 25) 

Alternator pulley 

Compressor pulley 

~ 14-17 
(1.4 -1.7, 10 -12) 

CT) 0 • 

I VG30i I 

~ : N·m (kg-m, ft-lb) 

SMA345B 

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

The belt should not touch the bottom of the pulley groove. 
2. Inspect 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 of new belt 
deflection 

12(0.47) 
6-8 5 - 7 

Alternator 
(0.24 - 0.31) (0.20, 0.28) 

Air conditioner 
16 (0.63) 

9 - 11 7 - 9 

compressor (0.35 - 0.43) (0.28 - 0.35) 

Power steering oil 
17 (0.67) 

11 - 13 9 - 11 

pump (0.43 - 0.51) (0.35 - 0.43) 

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

Inspect drive belt deflections when engine is cold .. If engine is 
hot, check deflections in 30 minutes or more. 
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ENGINE MAINTENANCE I VG30i I 

P.C.V. filter 

To intake 
manifold 

SMA586B 

Hot air induction 
valve case 

SMA363B 

SMA362B 

Vapor line 

SMA303B 

Injection body Fuse return hose Inside engine I compartment 
- - - - - -Fu~lfe;d-ho-;;-7 

I 
I 

I 
I 
I 

ilter : 
______ _j 

In-tank type electric fuel pump 

Fuel tank SMA399B 

Replacing Air Cleaner Filter 
The viscous paper type air cleaner filter does not require any 
cleaning operation between renewals. 

Replacing Air Induction Valve Filter 
Remove hot air induction valve case, and take out air induction 
valve filter. Then install new air induction valve filter. 

Positive Crankcase Ventilation (P. C. V.) Filter 
Replacement 
Remove air cleaner cover and replace P.C.V. filter. 

Vapor Line Inspection 
1. Visually inspect vapor lines for proper attachment, cracks, 

damage, loose connections, chafing and deterioration. 
2. Inspect vacuum relief valve of fuel tank filler cap for 

clogging, sticking, etc. 

Fuel Line Inspection 
Inspect fuel lines and tank for proper attachment, leaks, cracks, 
damage, loose connections, chafing and deterioration. 
If necessary, repair or replace faulty parts. 
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ENGINE MAINTENANCE I VG30i I 

3 mm (0.12 inl 

---1- --- __ ,..-~~--, 

--+-+-+---+----..__ _ _,.__., ___ ---' .. _J..--.J 

SMA804A 

SMA299B 

SMA300B 

I - -:::i - -.i . .,, "'-· s ~~· I =. dt> II~~ COl.D~OCCI ___ H_QT 

X 

SMA401B 

Fuel Line Inspection (Cont'd) 
CAUTION: 
Tighten high-pressure rubber hose clamp so that clamp end is 
3 mm (0.12 in) from hose end. 
Ensure that screw does not contact adjacent parts. 

Fuel Filter Replacement 
WARNING: 
Before removing fuel filter, release fuel pressure from fuel line to 
eliminate danger. 

1. Remove fuse for fuel pump. 
2. Start engine. 
3. After engine stalls, crank engine two or three times to make 

sure that fuel pressure is released. 
4. Turn ignition switch off and install fuse for fuel pump. 

5. Loosen fuel hose clamps. 
6. Replace fuel filter. 
• Be careful not to spill fuel in engine compartment. Place a 

rag to absorb fuel. 
• Use high-pressure type fuel filter. Do not use a synthetic 

resinous fuel filter. 

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

position. 
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ENGINE MAINTENANCE I VG30i I 

Bottom left side 

I 
- raincoc - @r~ ~ ==-_-:n--

SJ.'.- ~ 
- Front • SMA315B 

,<l // --::/_ I ""' '---~~ 

Dr 

~ 

11111 I 
11111111111111111111111111111 
I I I 111111111111111111111111 I I 
11111111111111111111111111111 

SMA182B 

Changing Engine Coolant (Cont'd) 
2. Open drain cock at the bottom of radiator, and remove radia

tor cap. 
Be careful not to allow coolant to contact drive belts. 

3. Remove cylinder block drain plug behind the alternator to 
drain coolant from cylinder block. 

4. Close drain cock and tighten drain plug securely. 
5. Fill radiator with water, then warm up engine. 
6. Stop engine and wait until it cools down. 
7. Repeat step 2 through step 6 two or three times. 
8. Drain water. 
• Apply sealant to the thread of drain plug. 

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

9. Open air relief plug. 

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

Coolant capacity: (Without reservoir tank) 
9.9 Q (10-1/2 US qt, 8-3/4 Imp qt) 

Reservoir tank: 
0.6 Q (5/8 US qt, 1/2 Imp qt) 

Pour coolant through coolant filler neck slowly to allow air in 

system to escape. 
11. Tighten air relief plug. 
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Remove 

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

ENGINE MAINTENANCE j VG30i I 

MAX. 

MIN. 

SMA412B 

SMA184B 

SMA632B 

KV10105900 
(J34274) 

SMA167B 

Changing Engine Coolant (Cont'd) 
12. Fill reservoir tank with coolant up to "MAX" level. 
13. Run engine at approximately 2,000 rpm for about one 

minute. 
14. Stop engine and cool it down, then refill radiator and reser

voir tank. 

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

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

Oil capacity (Approximately): Unit: Q (US qt, Imp qt) 

------ 2WD 4WD 

With oil filter change 4.0 (4-1/4, 3-1/2) 3.4 (3-5/8, 3) 

Without oil filter change 3.6 (3-7/8, 3-1/8) 3.0 (3-1/8, 2-5/8) 

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

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

b. Use recommended engine oil. 
Refer to GI section. 

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

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

minutes, check oil level. 

Oil Filter Replacement 
1. Remove oil filter with Tool. 
WARNING: 
Be careful not to burn yourself, as engine and engine oil are hot. 
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2/3 of a turn 

O.K. 

g 

ENGINE MAINTENANCE I VG30i I 

SMA010 

N.G. 

SMA307B 

Wrench with a magnet 
to hold spark plug 

SEM294A 

Oil Filter Replacement (Cont'd) 
2. Before installing new oil filter, wipe clean oil filter mountin9 

surface on cylinder block, and smear a little engine oil on 
rubber seal of-oil filter. 

3. Screw oil filter on until a slight resistance is felt, then tighten 
an additional more than 2/3 turn. 

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

Spark Plug Replacement 
1. Remove air cleaner. 
2. Disconnect ignition wires from spark plugs by pulling on 

boots. Do not pull on wires. 

CAUTION: 
Before removing spark plug, be sure there is no foreign substance 
in the hollow area around spark plug. 

3. Remove spark plugs with suitable spark plug wrench. 

Spark plug: 

Standard type BCPR5ES-11 

Hot type BCPR4ES-11 

Cold type BCPR6ES-11 
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Side electrode 

ENGINE MAINTENANCE 

Spark Plug Replacement (Cont'd) 
4. Check new spark plug gap. 

Gap: 1.0 - 1.1 mm (0.039 - 0.043 in) 

I VG30i I 

5. Install spark plugs. Reconnect ignition wires according to 
Nos. indicated on them. 

~ : Spark plug 
20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-lb) 

Ignition Wire (High Tension Wire) Inspection 
1. Inspect ignition wires for cracks, damage, burned terminals 

and proper fit. 
2. Measure the resistance of ignition wires by shaking it and 

checking for intermittent breaks. 
Resistance: Less than 30 kn 

3. If N.G., replace with new one. 

Idle Speed Inspection 
CAUTION: 
Do not attempt to screw idle adjusting screw down complete
ly. 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 headlamps. 
3. Keep front wheels straightahead. 
WARNING: 
Depress brake pedal while racing the engine to prevent forward 
surge of vehicle. 
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EG11170000 
( _ ) ,r To tachometer 

To harness 

,. 
To ignition coil terminals 

SMA040C 

ENGINE MAINTENANCE I VG30i I 
Idle Speed Inspection {Cont'd) 

PREPARATION: 
• Warm up engine until water tempera

ture indicator points to the middle of 

gauge. 
• Attach Tool (adapter harness) be

tween ignition coil primary winding 
terminals and harness connector. 
Then connect tachometer to adapter 

harness. 

Start engine 

1 
Run engine at about 2,000 rpm for about 
2 minutes under no-load. 

Race engine (2,000 - 3,000 rpm) 2 or 3 
times under no-load, then run engine 
for one minute at idle speed. 

Make sure to engage parking brake and 
move A/T shift lever to "D" position. 
Check idle speed. 

For M/T model 
800±50 rpm 

For A/T model (in "D" position) 
700±50 rpm 

O.K. N.G. 

( ____ E_ND ___ ~) 

p 
Adjust idle speed by turning idle speed 
adjusting screw. 

• Disconnect adapter harness connector and connect ignition 
coil harness connector to ignition coil. 

• After inspection and adjustment have been made, move shift 
lever to "N" or "P" position. 
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C9J 8-11 (0.8-1.1,5.8-8.0) 

Alternator 

ENGINE MAINTENANCE 

Drive Belt Inspection 

C9J 16 - 22 (1.6 - 2.2, 12 - 16) 

P/S oil pump 

A/C compressor 

C9J 36 - 50 (3.7 - 5.1, 27 - 37) 

C9J : N·m (kg-m, ft-lb) 

Crank pulley 

~ "· C9J 16 - 22 (1.6 - 2.2, 12 - 16) • -= 
••""" Adjust 

SMA562A 

1. Inspect for cracks, fraying, wear and oil adhesion. If 
necessary, replace with new one. 

This belts should not touch the bottom of the pulley groove. 

2. Inspect drive belt deflections by pushing on the belt midway 
between pu I leys. 

Adjust if belt deflections exceed the limit. 
Belt deflection: Unit: mm (in) 

~ 
Used belt deflection 

Set deflection 

Limit 
Adjusted of new belt 
deflection 

16 (0.63) 
9 - 11 7-9 

Alternator 
(0.35 - 0.43) (0.28 - 0.35) 

Air conditioner 
13 (0.51) 

8- 10 6-8 
compressor (0.31 - 0.39) (0.24 - 0.31) 

Power steering oil 
16 (0.63) 

10 - 12 8-10 
pump (0.39 - 0.47) (0.31 - 0.39) 

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

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

• 

CJ 

Hot air induction 
valve case 

dW, 

P .C.V. filter 

To intake 
manifold 

SMA587B 

SMA362B 

SMA398B 

Replacing Air Cleaner Filter 
The viscous paper type air cleaner filter does not require any 
cleaning operation between renewal. 

Replacing Air Induction Valve {A. I. V) Filter 
Remove air induction valve case from vehicle and take out air 
induction valve filter. Then install new air induction valve filter. 

Positive Crankcase Ventilation { P. C. V.) Filter 
Replacement 
Remove air cleaner cover and repalce P.C.V. filter. 

Vapor Line Inspection 
1. Visually inspect vapor lines for proper attachment, cracks, 

damage, loose connections, chafing and deterioration. 
2. Inspect vacuum relief valve of fuel tank filler cap for clog

ging, sticking, etc. 
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ENGINE MAINTENANCE 

Inside engine 
ln1·ection body Fuse return hose ~ compartment 

r- -- ------- ------, 

' Fuel feed hose : 

I 
I 
I 

ilter : 
_______ _j 

In-tank type electric fuel pump 
with fuel damper 

Fuel tank SMA399B 

3 mm (0.12 inl 

---1---- ----r-~,...--, 
----++-+-·-

-.J .. _,J..--J 

SMA804A 

l!:11 
SMA299B 

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

CAUTION: 
Tighten high-pressure rubber hose clamp so that clamp end is 3 
mm (0.12 in) from hose end. 
Ensure that screw does not contact adjacent parts. 

Fuel Filter Replacement 
WARNING: 
Before removing fuel filter, release fuel pressure from fuel line to 
eliminate danger. 

1. Remove fuse for fuel pump. 
2. Start engine. 
3. After engine stalls, crank engine two or three times to make 

sure that fuel pressure is released. 
4. Turn ignition switch off and install fuse for fuel pump. 

5. Loosen fuel hose clamps. 
6. Replace fuel filter. 
• Be careful not to spill fuel over engine compartment. Place a 

rag to absorb fuel. 
• Use high-pressure type fuel filter. Do not use a synthetic 

resinous fuel filter. 
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Bottom left side 

/ 
~ Dr~n/plug 

~ 

ENGINE MAINTENANCE 

SMA401 B 

MAX. 

MIN. 

SMA412B 

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

position. 

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

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

3. Remove cylinder block drain plug located at left rear of 
cylinder block. 

4. Close drain cock and tighten drain plug securnly. 
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 two or three times. 
8. Drain water. 
• Apply sealant to the thread of drain plug. 

~ : 29-39 N-m 
(3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

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

Coolant capacity: (Without reservoir tank) 
8.2 Q (8-5/8 US qt, 7-1/4 Imp qt) 

Reservoir tank: 
0.6 Q (5/8 US qt, 1 /2 Imp qt) 

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

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

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

voir tank. 
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(' 

L Refill oil to "H" le 
Do not overfil I. 

ENGINE MAINTENANCE 

SMA852 

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

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

Oil capacity {Approximately): 
Unit: liter ( US qt, Imp qt) 

--------- 2WD 4WD 

With oil filter change 3.8 (4, 3-3/8) 4.3 (4-1 /2, 3-3/4) 

Without oil filter change 3.3 (3-1/2, 2-7/8) 3.8 (4, 3-3/8) 

CAUTION: 

• Be sure to clean drain plug and install with new washer. 
~ : Drain plug 

29 - 39 N-m 
(3.0 - 4.0 kg-m, 22 - 29 ft-lb) 

• Use recommended engine oil. 
Refer to GI Section. 

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

any sign of oil leakage. 

6. Run engine for a few minutes, then turn it off. After several 
minutes, check oil level. 
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ENGINE MAINTENANCE 

99545R2500 
(J22775) 

SMA167B 

~ 
SMA010 

2/3 of a turn 

Oil Filter Replacement 
1. Remove oi I filter with Tool. 
WARNING: 
Be careful not to burn yourself, as engine and engine oil are hot. 

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

3. Screw oil filter on until a slight resistance is felt, then tighten 
an additional more than 2/3 turn. 

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

MA-22 
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ENGINE MAINTENANCE 

SMA017 

SMA476 

SMA015A 

Spark Plug Replacement 
1. Remove air cleaner. 
2. Disconnect ignition wires from spark plugs by pulling on 

boots. Do not pull on wires. 

3. Remove spark plugs with spark plug wrench. 

SPARK PLUG: 

Intake and Exhaust sides 

Standard type BPR5ES 

Hot type BPR4ES 

Cold type BPR6ES 

4. Check new spark plug gap. 
Gap: 0.8 - 0.9 mm (0.031 - 0.035 in) 

5. Install spark plugs. Reconnect ignition wires according to 
Nos. indicated on them. 

~ : Spark plug 
20- 29 N,m 
(2.0 - 3.0 kg-m, 14 - 22 ft-lb) 

Ignition Wire (High Tension Wire) Inspection 
1. Inspect ignition wires for cracks, damage, burned terminals 

and proper fit. 
2. Measure the resistance of ignition wires by shaking them and 

checking for intermittent breaks. 
Resistance: Less than 30 kn 

If N.G., replace with new one. 
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ENGINE MAINTENANCE 

SMA409B 

Intake and Exhaust Valve Clearance Adjustment 
Adjustment must be made while engine is warm but not run
ning. 
1. Set No. 1 cylinder in top dead center on its compression 

stroke, and adjust valve clearance Q), ®, @and @. 
2. Set No. 4 cylinder in top dead center on its compression 

stroke, and adjust valve clearance @, ®, (J) and @ . 
Valve clearance: 

Intake Q), @,@and@ 
0.30 mm (0.012 in) 

Exhaust ® , @, @ and (J) 
0.30 mm (0.012 in) 

Pivot lock nut: 
~ : 16 - 22 N-m (1.6 - 2.2 kg-m, 12 - 16 ft-lb) 
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ENGINE MAINTENANCE 

Idle Speed Inspection 
CAUTION: 
Do not attempt to screw the idle adjusting screw down 
completely. 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). 

~To tachometer / t 1 ~1 , u~uu,/"\., _: 

Engage parking brake and lock both front and rear wheels 
with wheel chocks. 

2. Turn off air conditioner and headlamps. 
3. Keep front wheels straight ahead. 
WARNING: 

To harness • 
connector of 

Depress brake pedal while racing the engine to prevent forward 

surge of vehicle. 

To ignition coil terminals 

SMA407B 

SMA040C 

~------~ PREPARATION: 
• Warm up engine until water temperature indicator points to the middle of gauge. 

• Attach Tool (adapter harness) between ignition coil primary winding terminals 
and harness connector. Then connect tachometer to adapter harness. 

l 
Start engine. 

Run engine at about 2,000 rpm for 
about 2 minutes under no-load. 

Race engine (2,000 - 3,000 rpm) two 
or three times under no-load, then 
run engine for one minute at idle speed. 

Make sure to engage parking brake and 
move A/T shift lever to "D" position. 
Check idle speed. 

IDLE SPEED: 
M/T: 800±50 rpm 
A/T: 650±50 rpm 

(in "D" position) 

0.K. 

END 

3 
2\_I I 1 / 1,~ 

,{ ~ )5 
o- ""6 

x1000 r/mln 

SMA406B 

Adjust idle speed by turning idle 
speed adjusting screw. 

• Disconnect adapter harness connector and connect ignition 
coil harness connector to ignition coil. 

• After inspection and adjustment have been made, move the 
A/T shift lever to "N" or "P" position. 
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Dash floor 
panel 

Melt sheet 

Dash insulator 

CHASSIS AND BODY MAINTENANCE 

SMA211A 

Pad 

SMA4388 

SMA741A 

Checking Exhaust System 
Check exhaust pipes, muffler and mounting for proper attach
ment, leaks, cracks, damage, loose connections, chafing and 
deterioration. 

Checking Clutch Pedal Operation 
Check clutch pedal height, free play and smooth operation. 

Pedal height "H": 
Z-engines 

236 - 246 mm (9.29 - 9.69 in) 
VG-engines 

227 - 237 mm (8.94 - 9.33 in) 
Pedal free play "A": 

1 - 1.5 mm (0.039 - 0.059 in) 

If necessary, adjust clutch pedal height and pedal free play. 
Refer to Section CL. 

Checking Clutch System 
If fluid level is extremely low, check clutch system for leaks. 
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Engine 

met 

CHASSIS AND BODY MAINTENANCE 

SMA429A 

I 

Fill to this level. 

SMA103 

SMA255A 

Transmisson 

SMA369B 

SMA430A 

Checking M/T Oil 
1. Check manual transmission for oil leakage. 

2. If leakage is found, check oil level. 
~ : Filler plug 

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

CAUTION: 
Never start engine while checking oil level. 

Changing M/T Oil 
Oil capacity: 

F4W71C 1.7 liters (3-5/8 US pt, 3 I mp pt) 
FS5W71C 

2WD 2.0 liters (4-1/4 US pt, 3-1/2 Imp pt) 
4WD 4.0 liters (8-1/2 US pt, 7 Imp pt) 

FS5R30A 
2WD 2.4 liters (5-1/8 US pt, 4-1/4 Imp pt) 
4WD 3.6 liters (7-5/8 US pt, 6-3/8 Imp pt) 

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

Checking Water Entry - For 4WD model 
Check water entry in the clutch housing by removing the sealing 
grommet, whenever driving in deep water or mud. 

Checking A/T Fluid 
1. Check automatic transmission for fluid leakage. 
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CHASSIS AND BODY MAINTENANCE 

2WD 
• Front side / 

HOT [50-80°C (122 -176°F)J/ 

O.K~, 

A../4 
Add , 

• Reverse side 

4WD 

LD [30 - 50°C 
(86-122°F)] 

Add O.K. 

SMA8978 

• Front side 
HOT [50 - 80° C ( 122 - 176° Fl I 

OLD [30 - 50°C 
(86-122°F)) 

Add O.K. SMA898B 

Check fluid for contamination. 

Check fluid for smell. 

SMA107 

Checking A/T Fluid (Cont'd} 
2. If leakage is found, check fluid level. 

Fluid level should be checked using "HOT" range on dipstick 
at fluid temperatures of 50 to 80°C (122 to 176°F) after 
vehicle has been driven approximately 5 minutes in urban 
areas after engine is warmed up. But it can be checked at 
flu id temperatures of 30 to 50° C (86 to 122° F) 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) Reinsert 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. 

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/T. 
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CHASSIS AND BODY MAINTENANCE 

SMT483A 

SMA439B 

SMA444B 

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): 
L4N71B and E4N71B 

7.0 liters (7-3/8 US qt, 6-1/8 Imp qt) 
RE4R01A 

8.5 liters (9 US qt, 7-1/2 Imp qt) 

Checking Transfer Oil 
1. Check transfer for oil leakage. 

2. If leakage is found, check oil level. 
Never start engine while checking oil level. 

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

Changing Transfer Oil 
Oil capacity: 

2.2 liters (2-3/8 US qt, 2 Imp qt) 
Drain plug: 
~ : 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb) 
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Rear 

Front 

Check center bearing 
for noise or damage. 

Check tube surfaces 
for dents or cracks. 

• : Check tightening torque. 

SMA231 

Check journals for 
wear or dama~e. 

Front 

Fille 

Front 

dents or cracks . 

• : Check tightening torque. 

/'-7: Greasing point 
'v-l SMA566 

SMA440B 

Fill to this level. 

SMA417 

I . . 

Fill to this level. 

SMA108 

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

Tightening torque: Refer to section PD. 

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

2. If leakage is found, check oil level. 
Filler plug: 

Front 
A : 39 - 59 N-m (4 - 6 kg-m, 29 - 43 ft-lb) 

Rear 

MA-30 

H 190A, H233B 
A : 59-98 N-m 

(6 - 10 kg-m, 43 - 72 ft-lb) 
C200 
A : 39 - 59 N-m (4 - 6 kg-m, 29 - 43 ft-lb) 



Front 

Rear 

CHASSIS AND BODY MAINTENANCE 

rain plug 

Qw 
SMA617 

SMA109 

Changing Differential Gear Oil 
Oil capacity: 

Front 
R180A 

1.3 liters (2-3/4 US pt, 2-1/4 Imp pt) 
R200A 

1.5 liters (3-1/8 US pt, 2-5/8 Imp pt) 

Drain plug: 
~ : 39 - 59 N-m (4 - 6 kg-m, 29 - 43 ft-lb) 

Oil capacity: 
Rear 

H190A 
1.5 liters (3-1/8 US pt, 2-5/8 Imp pt) 

C200 
1.3 liters (2-3/4 US pt, 2-1/4 Imp pt) 

H233B 
2.8 liters (5-7/8 US pt, 4-7/8 Imp pt) 

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

Limited-slip differential gear 
• Use only approved 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 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 section FA. 
(4) Check front axle and front suspension parts for wear, cracks 

or other damage. 

• Check shock absorber for oil leakage or other damage. 
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SMA241 

SMA571A 

[[ll : Multi-purpose 
grease point 

SFA526A 

Checking Front Axle and Front Suspension Parts 
(Cont'd) 
• Check suspension ball joint for grease leakage and ball joint 

dust cover for cracks or other damage. 

Checking (Replacing) 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. 

• Adjust wheel bearing preload after installing wheel bearings 
or replacing wheel bearing grease. 

PRELOAD ADJUSTMENT (2WD) 
Adjust wheel bearing preload as follows: 
1. Before adjustment, thoroughly clean all parts and check them 

for wear, cracks or other damage. 

2. Apply multi-purpose grease sparingly to the following 
parts: 

• Rubbing surface of spindle 
• Contact surface between lock washer and outer wheel 

bearing 
• Hub cap (as shown at the left) 
• Grease seal lip 

3. Tighten wheel bearing lock nut to the specified torque. 
t9J : 34 - 39 N,m (3.5 - 4.0 kg-m, 25 - 29 ft-lb) 
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Return angle: Within 45° 

CHASSIS AND BODY MAINTENANCE 

SFA890 

SMA279A 

SMA120 

SRA417 

Checking (Replacing) Front Wheel Bearing 
Grease (Cont'd) 
4. Turn wheel hub several times in both directions to seat wheel 

bearing correctly. 
5. Again tighten wheel bearing lock nut to the specified torque. 

~ : 34 - 39 N-m (3.5 - 4.0 kg-m, 25 - 29 ft-lb) 

6. Turn back wheel bearing lock nut 45 degrees. 

7. Fit adjusting cap and new cotter pin. Align cotter pin slot by 
loosening nut 15 degrees or less. 

8. Measure wheel bearing preload and axial end play. 
Axial end play: 0 mm (0 in) 
Wheel bearing preload 
(As measured at wheel hub bolt): 

[New grease seal] 
9.8 - 28.4 N (1.0 - 2.9 kg, 2.2 - 6.4 lb) 

[Used grease seal] 
9.8 - 23.5 N (1.0 - 2.4 kg, 2.2 - 5.3 lb) 

Repeat above procedures until correct bearing preload is ob
tained. 
9. Spread cotter pin. 
10. Install hub cap. 
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[ill : Multi-purpose 
grease point 

Starting force: "A" 

SMA580A 

Checking ( Replacing) Front Wheel Bearing 
Grease (Cont'd) 
PRELOAD ADJUSTMENT (4WD) 
Adjust wheel bearing preload as follows: 
1. Before adjustment, thoroughly clean all parts and check them 

for wear, cracks or other damage. 

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 
• Wheel hub (as shown at the left) 

3. Tighten wheel bearing lock nut with Tool. 
A : 78-98 N,m 

(8 - 10 kg-m, 58 • 72 ft-lb) 
4. Turn wheel hub several times in both directions. 
5. Loosen wheel bearing lock nut so that torque becomes 

0 N,m (0 kg-m, 0 ft-lb). 
6. Retighten wheel bearing lock nut with Tool. 

A : 0.5 - 1.5 N,m 
(0.05 • 0.15 kg-m, 0.4 • 1.1 ft-lb) 

7. Turn wheel hub several times in both directions. 
8. Retighten wheel bearing lock nut with Tool. 

A : 0.5 - 1.5 N,m 
(0.05 • 0.15 kg-m, 0.4 - 1.1 ft-lb) 

9. Measure wheel bearing axial end play. 
Axial end play: 0 mm (0 in) 

10. Measure starting force "A" at wheel hub bolt. 
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Lower link spindle center 

i~ 

SFA709 

Checking ( Replac,ing) Front Wheel Bearing 
Grease (Cont'd) 
11. Install lock washer by tightening the lock nut within 15 to 

30 degrees. 

12. Turn wheel hub several times in both directions to seat wheel 
bearing correctly. 

13. Measure starting force "B" at wheel hub bolt. Refer to proce
dure 10. 

14. Wheel bearing preload "C" can be calculated as shown below: 

IC=B-AI 

Wheel bearing preload "C": 
7.06 - 20.99 N 
(0.72 - 2.14 kg, 1.59 -4.72 lb) 

15. Repeat above procedures until correct axial end play and 
wheel bearing preload are obtained. 

16. Install free-running hub and brake pads. 

Checking Front Wheel Alignment 
Before checking front wheel alignment, be sure to make a pre
liminary inspection. 

PRELIMINARY INSPECTION 
1. Check tires for wear and proper inflation. 

2. Check wheel runout. 
Lateral runout: 

Refer to Wheel Inspection in section MA. 
3. Check front wheel bearings for looseness. 
4. Check front suspension for looseness. 
5. Check steering linkage for looseness. 
6. Check that front shock absorbers work properly by using the 

standard bounce test. 

7. Measure vehicle height (Unladen): H = A - B mm (in) 
Vehicle height: 

Refer to S.D.S. 
1) Exercise the front suspension by bouncing the front of the 

vehicle 4 or 5 times to ensure that the vehicle is in a neutral 
height attitude. 

2) Measure wheel alignment. 
(Refer to [61 SERVICE CHECKING on S.D.S.) 

3) If wheel alignment is not as specified, adjust vehicle posture. 
(Refer to F,a SERVICE SETTING on S.D.S.) 
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SFA894 

SFA895 

Checking Front Wheel Alignment (Cont'd) 
4) Adjust wheel alignment. 

(Refer to (;) SERVICE SETTING on S.D.S.) 

CAMBER, CASTER AND KINGPIN INCLINATION 
Before checking camber, caster or kingpin inclination, move 
vehicle up and down on turning radius gauge to minimize fric
tion. 
• 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 and kingpin inclination 

Caster 

ADJUSTMENT 
Both camber and caster angles are adjusted by increasing or de
creasing the number of adjusting shims inserted between upper 
link spindle and frame. 
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Frame bracket 
Adjusting shim B 

Adjusting shim A 

Adjusting shim A 

Shim thickness 
1.0 (0.039) 
2.0 (0.079) 
2.9 (0.114) [2WD only] 
4.0 (0.157) [4WD only] 

Adjusting shim B 
(For fine adjustment) 

Shim thickness 
1.0 (0.039) 
2.0 (0.079) 

Unit: mm (in) 
SFA970 

Checking Front Wheel Alignment (Cont'd) 
Before removing or installing adjusting shim(s), be sure to place a 
jack under lower link. 

Adjusting shim standard thickness: 
2WD 2.9 mm (0.114 in) 
4WD 4.0 mm (0.157 in) 

• Do not use three or more shims at one place. 
• When installing shim B, always face the pawl towards spindle 

and insert them from bracket side. Use only one shim in a 
place. 

• Total thickness of shims must be within 8.0 mm (0.315 in). 

Camber 
To adjust camber, equalize thickness of front and rear shims by 
adding or removing shim(s). 

Camber (Unladen): Refer to S.D.S. 

• When adding 1.0 mm (0.039 in) shim to each of the front 
and rear. 

Caster 

Camber increases 
2WD 12' 
4WD 14' 

To adjust caster, make a difference in thickness between front 
and rear shims. 

Caster (Unladen): Refer to S.D.S. 

• When front shim(s) is 1.0 mm (0.039 in) thicker than rear 
one(s), 

Caster increases 
Camber increases 

• When rear shim(s) is 1.0 mm 
one(s), 

Caster decreases 

2WD 4WD 
19' 26' 
6' 6' 

(0.039 in) thicker than front 

2WD 4WD 
19' 20' 

Camber increases 6' 8' 
• Difference of total thickness of the front and rear must be 

within 2.0 mm (0.079 in). 
• When caster is adjusted, camber angle changes and camber 

needs to be measured again. If necessary, adjust camber. 
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Checking Front Wheel Alignment (Cont'd) 
TOE-IN 
1. Mark a base line across the tread. 
After lowering front of vehicle, move it up and down to elimi
nate 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): Refer to S.D.S. 

3. Adjust toe-in by varying the length of steering tie-rods. 
(1) Loosen clamp bolts or lock nuts. 
(2) Adjust toe-in by turning the left and right tie-rod tubes an 

equal amount. 
Make sure that the tie-rod bars are screwed into the tie-rod tube 
more than 35 mm (1.38 in). 

Make sure that the tie-rods are the same length. 
Standard length A = B 

2WD: 344 mm (13.54 in) 
4WD: 281 mm (11.06 in) 

(3) Tighten clamp bolts or lock nuts. 
Clamp bolts (2WD) 
~ : 14 - 20 N-m (1.4 - 2.0 kg-m, 10 - 14 ft-lb) 

Lock nuts (4WD) 
~ : 78 - 98 N-m (8.0 - 10.0 kg-m, 58 - 72 ft-lb) 

WHEEL TURNING ANGLE 
1. Set wheels in straight ahead position and then move vehicle 

forward until front wheels rest on turning radius gauge 
properly. 
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Checking Front Wheel Alignment (Cont'd) 
2. Rotate steering wheel all the way right and left; measure 

turning angle. 

Wheel turning angle 

2WD 

Inside wheel 36° - 38° 
Full turns 

Outside wheel 33° - 35° 

Toe-out Inside wheel 
turn 
(at 20°) Outside wheel 

*: Tire size 

3. Adjust by stopper bolt if necessary. 
[2WD] 

Standard length "L 1 ": 

20 mm (0.79 in) 

[4WD] 
Standard length "L2 ": 

4WD 
31x10.5R15* 

33° - 35° 27° - 29° 

31° - 33° 25° - 27° 

22° 

20° 

26.5 mm (1.043 in) [Except tire size 31x10.5R15] 
37.5 mm (1.476 in) [Tire size 31X10.5R15] 

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

entry. 

• When installing free-running hub, use multi-purpose grease 
for manual-lock free-running hub and NISSAN GENUINE 
GREASE (KRC19-00025) or equivalent grease for auto-lock 
free-running hub. 

Refer to Section FA. 
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SFA901 
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~ 

~ ~~·~~ 1/ 
• It ( SRA839 

= MAX 

= MIN 

// SBR991 

Checking Drive Shaft 
Check boot and drive shaft for cracks, wear, damage or grease 
leakage. 

Checking Rear Axle and Rear Suspension Parts 
• Check axle and 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 section RA. 

(3) Check axle and suspension parts for wear, cracks or other 
damage. 

• Check shock absorber for oil leakage or damage. 

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

MA-40 



CHASSIS AND BODY MAINTENANCE 

SMA732A 

SBR076A 

SMA260A 

SMA922A 

Checking Brake System 
Check brake fluid lines and parking brake cables for proper 
attachment, leaks, chafing, abrasion, deterioration, etc. 

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". 
• Do not reuse drained brake fluid. 
• Be careful not to splash brake fluid on painted areas. 
Checking Vacuum Hoses 
Check vacuum lines, connections and check valve for proper 
attachment, air tightness, chafing and deterioration. 

Checking Disc Brake 
Check condition of disc brake components. 

ROTOR 
Check condition and thickness. 

Minimum thickness: 
CL28VA 20 mm (0.79 in) 
CL28VD 24 mm (0.94 in) 
AD14VB 16 mm (0.63 in) 

CALIPER 
Check operation and leakage. 
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SMA364A 

Check condition of 
inner surface of drum. 

SMA139 

SMA138 

Checking Disc Brake (Cont'd) 
PAD 
Check wear or damage. 

Minimum thickness: 2 mm (0.08 in) 

Checking Drum Brake 
Check condition of drum brake components. 

WHEEL CYLINDER 
Check operation and leakage. 

DRUM 
Check condition and inner surface. 

Drum repair limit (Inner diameter): 

LINING 

L T26B 261.5 mm (10.30 in) 
DS25B, DS25C, DS25D 255.5 mm (10.06 in) 
DS22 221.5 mm (8.72 in) 
DS19HB 191.0 mm (7.52 in) 

Check wear or damage. 

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

PARKING DRUM BRAKE 
Adjust lining and drum as follows: 

( 1) Set the transfer lever in the "2H" position. Using either low 
or 2nd transmission speed, drive the unloaded vehicle at 
approximately 30 km/h ( 19 MPH) on a safe, level and dry 
road. 

(2) Depress the release button of the parking brake lever and pull 
the lever back with a force of 98 N ( 1 0 kg, 22 lb). 

(3) While holding the lever back, continue to drive the vehicle 
100 m (328 ft). 

(4) Repeat steps 1 through 3 two or three times. 
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SMA023B 
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Checking Foot Brake Pedal Operation 
Check brake pedal free height, depressed height and for smooth 
operation. 

H: Free height 
A/T 212 - 222 mm (8.35 - 8.74 in) 
M/T 209 - 219 mm (8.23 - 8.62 in) 

D: Depressed height 
Under force of 490 N (50 kg, 110 lb) 
with engine running 

120 mm (4.72 in) or more 
A: Pedal free play 

1.0- 3.0 mm (0.039 - 0.118 in) 

If necessary, adjust brake pedal free height and depressed height. 
Refer to section BR. 

Checking Brake Booster Function 
• Depress brake pedal several times with engine off, then check 

that there is no change in pedal stroke. 
• Depress brake pedal, then start engine. If pedal goes down 

slightly, operation is normal. 

Checking Parking Brake 
1. Pull lever with specified amount of force. 

Check lever stroke and for smooth operation. 

Number of notches [At pulling force of 
196 N (20 kg, 44 lb)]: 

Refer to S.D.S. 

2. Use adjuster to adjust lever stroke. 
(1) Loosen lock nut ® , rotate adjuster@. 
(2) Tighten lock nut ® . 
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Checking Tire Condition 
TIRE CONDITION 
• When tread wear indicators appear, replace tire with new 

Tread wear indicator Tire tread one. 

@$@[~ 
WH024 

• Check tread and side walls for cracks, holes, separation or 
damage. 

• Check tire valves for air leakage. 

SMA539A 

Condition 

Shoulder wear 

Probable cause 

• Underinflation 
(both sides wear) 

• Incorrect wheel 
camber (one 
side wear) 

• Hard cornering 
• Lack of rotation 

• Overinflation 

') 
l 
' ' ' ' 

{~ • Lack of rotation 

)~f 

\ 

'1 

~~ .. ,,,, 
g .. [\\ \ 
"'Ill.' .. ,,,.,,' 

)'~ . 
\d I , . ,, . 
,,, "" 

Center wear 

SMA197B 

TIRE INFLATION 
Tire pressure should be measured when tire is cold. 
Tire pressure should be set to the specifications on the tire 
placard located into the glove box. 

ABNORMAL TIRE WEAR 
Correct abnormal tire wear according to the chart shown below: 

Corrective action 

• Measure and ad
just pressure. 

•Repair, or replace 
axle and suspen
sion parts. 

• Reduce speed. 
• Rotate tires. 

• Measure and 
adjust pressure. 

• Rotate tires. 

Condition 

Feathered edge 

t.l'.. • 

Toe-in or toe-out wear 

·• d 
111,ljl 

■1111/ .. , ... 

~ ))~ ~ 

i ((''' 
( ( / ' 
I I ) \ 
'\ \ 
I I I~ 
I)\ \ I, 

I 1 111 P 
\ \ \ \ ,,,,,, .. ,. 

I C • ( , , t- I 

I I' 11\, -1 
It Ill 11, • 

Uneven wear 
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Probable cause 

• Incorrect toe 

• Incorrect camber 
or caster 

• Malfunctioning 
suspension 

• Unbalanced wheel 
• Out-of-round 

brake drum 
• Other mechanical 

conditions 
• Lack of rotation 

Corrective action 

• Adjust toe-in. 

•Repair, or replace 
axle and suspen
sion parts. 

•Repair, replace or, 
if necessary, 
reinstall. 

• Balance or replace. 
• Correct or replace. 

• Correct or replace. 

• Rotate tires. 



Hub & brake disc 

For aluminum 
wheels only 
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SMA044C 

SMA468B 

Tire Replacement 
CAUTION: 
• Do not mix different types of tires, such as bias, bias belted 

and radial tires under any circumstances. 
• When replacing a tire, use a tire of the same size and type 

(Bias, Belted or Radial). 
• Use recommended tires and wheels. 
• Do not mix tires of different brands, tread patterns or 

type. 

• When replacing standard tires with those tires of an optional 
recommended size and of different diameter, the speed
ometer requires to be recalibrated. 

• Install road wheel using the wheel hub boss. 

Wheel Nut 
CAUTION: 
• Be careful not to smear threaded portion of bolt and nut as 

well as seat of nut with oil or grease. 

• Use tapered wheel nuts for both steel wheel. 
• Tighten wheel nuts in crisscross fashion. 

Be sure to check wheel nuts for tightness, after aluminum wheel 
has been run for the first 1,000 km (600 miles) (also in case of 
repairing flat tires, tire rotation, etc.). 
Retighten if necessary. 
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Tire Repair 
CAUTION: 
When replacing tire, take extra care not to damage tire bead, rim
flange and bead seat. 
When installing tire, note the following items: 
a. Install valve core and inflate to proper pressure. Check the 

locating rings of the tire to be sure they show around the 
rim flanges on both sides. 

b. Check valves for leakage after inflating tires. 
c. Be sure to tighten valve caps firmly by hand. 

WARNING: 
To avoid serious personal injury, never stand over tire when 
inflating it. Never inflate to a pressure greater than 40 psi (275 
kPa). If beads fail to seat at that pressure, deflate the tire, lubri
cate it again, and then reinflate it. If the tire is overinflated, 
the bead might break, possibly resulting in serious personal 
injury. 

Wheel Inspection 
• Check wheel rim (especially rim flange and bead seat) for 

rust, distortion, cracks or other damage. 
• Examine wheel rim for lateral and radial runout with dial 

gauge. 
Average valve of right and left radial runout (B): 
Lateral runout (A) and radial runout (B): 
Difference between right and left radial runout: 

Refer to S.D.S. 

• Replace wheel when any of the following conditions occur. 
a. Bent, dented or heavily rusted 
b. Elongated bolt holes 
c. Excessive lateral or radial runout 
d. Air leaks through welds 
e. Wheel nuts will not stay tight 
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Cause 

Symptom 
of 

unbalance 

Corrective 
action 

Wheel static 
unbalance 

Wheel tramp 
Wheel shimmy 

CHASSIS AND BODY MAINTENANCE 

WhHI dynamic 
unbalance 

Wheel shimmy 

Balancing Wheels 
• Adjust wheel balance using the road wheel center. 

Wheel balance (Maximum allowable unbalance at 
rim flange): 

Refer to S.D.S. 

Balance statically Balance dynamically Tire balancing weight: Refer to S.D.S. 

Wheel shimmy 

~ 

.,,____________ 

Wheel shimmy 

SMA075 

Tire Rotation 
FRONT 

~x~ 
[] 0 

4 WHEELS 

FRONT 

~/~ 
0 0 
© 

5 WHEELS 
SMA045C 
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Spare Tire 
T-TYPE SPARE TIRE AND SMALL SIZE SPARE TIRE 
The T-type/Small size spare tire is designed for emergency use 
only. 
The spare tire can be used repeatedly for emergency situations. 
Precautions when using T-type/Small size spare tire 
• Periodically check tire inflation pressure, and always keep 

it at 60 psi (415 kPa) [T-type spare tire] . 
• Periodically check tire inflation pressure, and always keep 

it at 26 psi (180 kPa) [Small size spare tire]. 
• Do not drive vehicle at speed faster than 80 km/h (50 MPH). 
• The T-type/Small size spare tire is designed only for tempo

rary use as a spare. Dismount it and keep it as a spare as 
soon as the standard tire repair has been completed. 

• Do not attach a tire chain. 
• Do not use the T-type/Small size spare tire on other cars. 
• Do not make a sharp turn, or apply the brake suddenly while 

driving. 
• As soon as the tread wear indicator becomes visible, replace 

the tire with a new one. 
• Mounting and dismounting to and from the road wheel 

can be carried out in the same manner as any ordinary tire. 
• Use of wheel balance· is unnecessary. 
CAUTION: 
If the vehicle is equipped with aluminum wheels, be sure to use 
the wheel nuts for steel wheel on the T-type/Small size spare tire 
wheel. Never use the wheel nuts for aluminum wheel on the spare 
tire wheel. 
The spare tire wheel may come off the axle and cause personal 
injury if the wheel nuts for aluminum wheels are used. 
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Checking Steering Gear and Linkage 
• Steering gear: 

SMA4428 

( 1 ) Check gear housing for looseness, damage 
or grease leakage. 

(2) Check connection with steering column for 
looseness. 

• Steering linkage: 
( 1) Check ball joint, dust cover and other com

ponent parts for looseness, wear, damage or 
grease leakage. 

(2) Check for missing parts (cotter pins, washer, 
etc.). 

SMA232B 

Checking Power Steering System Fluid and Lines 
• Check fluid level, when the fluid is cold. • Check lines for proper attachment, leaks, 

cracks, damage, loose connections, chafing and 
deterioration. 

~ c§ I ~ 
::::::---.___ 

SMA4438 

Filler plug opening 
Checking Steering Gear 
• Check steering gear for oil level and leakage. 
• Check oil level. 

Oil level: 
Distance "A" 

43 mm ( 1.69 in) or less 
Be careful not to overflow gear oil when filling up. 
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Body (Cont'd) 
CHECKING SEAT BEL TS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS 

Front separate 
seat 

Check buc 
for function when 
buckled and releas 

~t~;:.:::, 

~;,.,.,_,,. 
the same 
as the front seat. 

~ ~ Check ancho_rs for 
~ loose mounting. 

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

For front seat belt, shock 
absorber type belt has been 
used. 
Replace the belt when loop 
has been pulled out and 
"REPLACE BELT" is visible 
because this seat belt has a 
loop of webbing under the 
sleeve. 

Front bench seat 
(Including split seat) 

Rear seat (Van) 
Checking items are the same as the front seat. 

Check buckles and 
tongues for functi 
when buckled and 
released. 

Check belts for damage. 

CAUTION: 
1. If the vehicle is collided or over

turned, replace the entire belt 
assembly, regardless of nature of 
accident. 

2. If the condition of any compo
nent of a seat belt is questionable, 
do not repair seat belt, but re
place it as a belt assembly. 

3. If webbing is cut, frayed, or 
damaged, replace belt assembly. 

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

5. Use a NISSAN genuine seat belt 
assembly. 

Anchor bolt: 
~: 35.8 - 45.6 N•m 

(3.65 - 4.65 kg-m, 
26.4 - 33.6 ft-lb) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

INSPECTION AND ADJUSTMENT 
Drive belt deflection 

Engine Maintenance 

TIGHTENING TORQUE 

Item N·m 

Unit: mm (in) Alternator adjuster lock 14 -17 

~ 
Used belt deflection Set deflec-

Adjusted 
tion of 

Limit 
deflection 

new belt 

bolt 

Power steering pump 16 - 21 
adjusting bolt 

Idler adjuster lock nut 31 -42 

12 (0.47) 
6-8 5-7 

Alternator (0.24 - 0.31) (0.20 - 0.28) 
Oil pan drain plug 29 -39 

Spark plug 20 -29 

Air conditioner 
16 (0.63) 

9 - 11 7-9 

compressor (0.35 - 0.43) (0.28 - 0.35) 

Power steering oil pump 17 (0.67) 
11 - 13 9 - 11 

(0.43 - 0.51) (0.35 - 0.43) 

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

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

Oil capacity (Approximately refill capacity) 

Unit: Q (US qt, Imp qt) 

2WD 4WD 

With oil filter change 
4.0 3.4 

(4-1 /4, 3-1 /2) (3-5/8, 3) 

Without oil filter change 
3.6 3.0 

(3-7 /8, 3-1 /8) (3-1/8, 2-5/8) 

Coolant capacity 

Unit: Q (US qt, Imp qt) 

Refill capacity (Without reservoir tank) 9.9 (10-1/2, 8-3/4) 

Reservoir tank 0.6 (5/8, 1 /2) 

Spark plug 

Standard type BCPR5ES-11 

Hot type BCPR4ES-11 

Cold type BCPR6ES-11 

Plug gap 1.0 - 1.1 mm (0.039 -0.043 in) 

ldle·speed 

Idle speed rpm 
M/T: 800±50 
A/T: 700±50 (in "D" position) 

MA-52 

I VG30i I 

kg-m ft-lb 

1.4 - 1.7 10 -12 

1.6 -2.1 12 -15 

3.2 -4.3 23 -31 

3.0 -4.0 22 -29 

2.0 -3.0 14 - 22 



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

INSPECTION AND ADJUSTMENT 
Drive belt deflection 

Engine Maintenance (Cont'd) 

Idle speed 

M/T 800±50 

I Z24i I 

Unit: mm (in) 
Idle speed rpm 

A/T 650±50 (in "D" position) 

~ 
Used belt deflection Set deflec-

Adjusted tion of 
Limit 

deflection new belt 

Alternator 16 (0.63) 
9 - 11 7-9 

(0.35 - 0.43) (0.28 - 0.35) 
TIGHTENING TORQUE 

Air conditioner 
13 (0.51) 

8 -10 6-8 
compressor (0.31 - 0.39) (0.24 - 0.31) 

Item N·m kg-m ft-lb 

Alternator adjuster lock 8 - 11 0.8 - 1.1 5.8-8.0 

Power steering oil 
16 (0.63) 

10-12 8 -10 
pump (0.39 - 0.47) (0.31 - 0.39) 

bolt 

Power steering pump 16 -22 1.6 - 2.2 12 -16 
adjusting bolt 

Applied pushing force 98 N (10 kg, 22 lb) 
Idler adjuster lock nut 16 - 22 1.6 - 2.2 12 -16 

Inspect drive belt deflections when engine is cold. Oil pan drain plug 29 -39 3.0-4.0 22 -29 
If engine is hot, check deflections in 30 minutes or more. 

Spark plug 20-29 2.0-3.0 14 -22 

Intake and exhaust valve 16 - 22 1.6 - 2.2 12 - 16 
pivot lock nut 

Oil capacity (Approximate refill capacity) 
Unit: Q (US qt, Imp qt) 

2WD 4WD 

3.8 4.3 
With oil filter change 

(4, 3-3/8) (4-1 /2, 3-3/4) 

3.3 3.8 
Without oil filter change 

(3-1 /2, 2-7 /8) (4, 3-3/8) 

Coolant capacity 
Unit: Q (US qt, Imp qt) 

Refill capacity (without reservoir tank) 8.2 (8-5/8, 7-1/4) 

Reservoir tank 0.6 (5/8, 1 /2) 

Spark plug 

Intake and Exhaust sides 

Standard type BPR5ES 

Hot type BPR4ES 

Cold type BPR6ES 

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

Valve clearance 
Unit: mm (in) 

Intake 0.30 (0.012) 

Exhaust 0.30 (0.012) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Chassis and Body Maintenance 

INSPECTION AND ADJUSTMENT 
Clutch 

Pedal height "H" 

Pedal free play "A" 

Z-engines 

236 -246 
(9.29 - 9.69) 

Unit: mm (in) 

VG-engines 

227 -237 
(8.94 -9.33) 

1 • 1.5 (0.039 - 0.059) 

Front axle and front suspension 
Wheel bearing preload (2WD) 

Wheel bearing axial play 

Wheel bearing nut 
Tightening torque 

mm(in) 

N·m (kg-m, ft-lb) 

Return angle degree 

Wheel bearing starting torque 
At wheel hub bolt 

With new grease seal 
N (kg, lb) 

With used grease seal 
N (kg, lb) 

Wheel bearing preload (4WD) 

Wheel bearing lock nut 
Tightening torque 

N·m (kg-m, ft-lb) 

Retighten ing 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, lb) 

Turning angle degrees 

Starting force at wheel 
hub bolt . N (kg, lb) 

Wheel bearing preload at wheel 
hub bolt N (kg, lb) 

B-A 

0 (0) 

34-39 
(3.5 -4.0,25 -29) 

45° 

9.8 - 28.4 
(1.0-2.9,2.2 -6.4) 

9.8 -23.5 
(1.0 -2.4, 2.2 -5.3) 

78 • 98 (8 - 10, 58 - 72) 

0.5 -1.5 
(0.05 -0.15,0.4 -1.1) 

0 (0) 

A 

15° • 30° 

B 

7.06 - 20.99 
(0.72 - 2.14, 1.59 -4.72) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Vehicre posture (Unladen* 1) 

Applied model 

Dimension "H" mm (in) 

Wheel alignment (Unladen*1) 

Applied model 

Camber degree 

Caster degree 

Kingpin inclination degree 

Toe-in mm (in) 
(Total toe-in) degree 

Radial tire 

Side to side caster difference degree 

Side to side camber difference degree 

Chassis and Body Maintenance (Cont'd) 

[Al SERVICE CHECKING 

2WD 

108 - 118 (4.25 - 4.65) 
(113±5 (4.45±0.20)) 

4WD 

41-51 (1.61-2.01) 
(46±5 (1.81±0.20)) 

2WD - Lower link spindle center 

_......--~· i~ 

Tension rod attaching bolt 
FA681 

[6j SERVICE CHECKING 

2WD 4WD 

-20' to 1° 10' -5' to 1°25' 
[25'±45'] [40'±45') 

-23' to 1°.07' 33' - 2°03' 
[22'±45') [1°18'±45'] 

8°20' - 9°50' 7°21' - 8°51' 
[9°05'±45') [8°06'±45') 

2 - 6 (0.08 - 0.24) 
10' -28' 

1 - 5 (0.04 - 0.20) [ 4±2 (0.16±0.08)] 
7' - 27' 19'±9' 

[ 3±2 (0.12±0.08) ] 0 - 4 (0 - 0.16)*2 
17'±10' 0' -19' 

[ 2±2 (0.08±0.08) ] 
9.5'±9.5' 

45' or less 

45' or less 

m SERVICE SETTING 

2WD 

113±2 
(4.45±0.08) 

4WD 

46±2 
(1.81±0.08) 

Ii] SERVICE SETTING 

2WD 4WD 

25'±30' 40'±30' 

22'±30' 1°18'±30' 

9°05'±30' 8°06'±30' 

4±1 (0.16±0.04) 
3±1 (0.12±0.04) 17'±5' 

17'±5' 2±1 (0.08±0.04)*2 
10'±5' 

45' or less 

45' or less 

*1: Tankful of fuel, radiator coolant and engine oil full. Spare tire, jack, hand tools, mats in designated positions. 
*2: Van and Wagon models 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Brake 

Disc brake 
Pad repair limit 

Rotor thickness repair limit 
CL28VA 
CL28VD 
AD14VB 

Drum brake 
Drum inner dia. repair limit 

LT26B 
DS25B,DS25C,DS25D 
DS22 
DS19HB 

Lining wear limit 

Pedal A/T 

free height 
M/T 

Pedal depressed height 

Pedal free play 

Truck 
Center lever 

Parking brake type Van & 

Number of Wagon 

notches 
2WD Stick lever 

type 
4WD 

Item 

Chassis and Body Maintenance (Cont'd) 

Unit: mm (in) 

2.0 (0.079) 

20 (0.79) 
24 (0.94) 
16 (0.63) 

261.5 (10.30) 
255.5 (10.06) 
221.5 (8.72) 

191.0 (7 .52) 

1.5 (0.059) 

212 -222 (8.35-8.74) 

209 -219 (8.23 -8.62) 

120 (4.72) or more 

1.0 - 3.0 (0.039 -0.118) 

10 • 12 

7 -9 

10 • 12 

9 - 11 

Wheel 

Model 2WD 

Wheel and tire 
Tire inflation 

Proper tire pressures are shown on the tire placard 
affixed into the glove box of vehicle. 
Tire pressure should be checked when tires are 
COLD. 

Steel Aluminum 

4WD 2WD, 4WD 

Wheel rim lateral runout and radial runout 
0.3 (0.012) or less -

mm (in) 

Average value 

Right and left radial runout mm(in) 
0.5 (0.020) or less 

0.8 (0.031) or less -
0.8 (0.031 )*1 or less 

Right and left lateral runout mm (in) 0.8 (0.031) or less -

Difference between right and left radial runout 
0.5 (0.020) or less 0.2 (0.008) or less 

mm (in) 

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

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

*1: Model equipped with 6.JJx14 wheel 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Chassis and Body Maintenance (Cont'd) 
TIGHTENING TORQUE 

Unit N•m kg-m ft-lb 

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 
(Except C200 type) 

Front 39 -59 4-6 29 -43 
Rear 59 -98 6 -10 43 -72 

Drain plug*2 59 -98 6 -10 43 -72 

Filler plug*2 39 -59 4-6 29 -43 

Front axle and front 

suspension 
Tie-rod lock nut (4WD) 78 -98 8.0 -10.0 58-72 

Tie-rod clamp bolt 14-20 1.4- 2.0 10 - 14 

(2WD) 

Wheel nut 
Single tire 118-147 12 • 15 87 -108 

Aluminum wheel 118-147 12 - 15 87 -108 

*2: Model equipped with C200 

MA-57 





ENGINE MECHANICAL 

SECTIONE 

CONTENTS 
PREPARATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM- 3 

OIL PAN REMOVAL AND INSTALLATION ................................. EM- 8 

ENGINE REMOVAL AND INSTALLATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-12 

VG30i ,____ ____________ __. ,____ ____________ ~ 
ENGINE COMPONENTS - Outer Parts - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-17 

CHECKING COMPRESSION PRESSURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-19 

TIMING BELT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-20 

TIMING BELT- Removal - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-21 

TIMING BELT - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-22 

TIMING BELT - Installation - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-23 

CYLINDER HEAD ........................ -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-26 

CYLINDER HEAD - Removal - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-27 

CYLINDER HEAD - Disassembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-28 

CYLINDER HEAD - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-29 

CYLINDER HEAD - Assembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-35 

CYLINDER HEAD - Installation - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-36 

01 L SEAL REPLACEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-39 

ENGINE OVERHAUL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-41 

ENGINE OVERHAUL - Disassembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-42 

ENGINE OVERHAUL - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-42 

ENGINE OVERHAUL - Assembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-49 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-53 



Contents (Cont'd) 
~---------------. .------------------, 

Z24i 
,.___ _____________ __, L...----------------' 

ENGINE COMPONENTS - Outer Parts - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-61 

CHECKING COMPRESSION PRESSURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-62 

TIMING CHAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-63 

TIMING CHAIN - Removal - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-64 

TIMING CHAIN - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-67 

TIMING CHAIN - Installation - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-68 

CYLINDER HEAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-72 

CYLINDER HEAD - Removal - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-73 

CYLINDER HEAD - Disassembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-75 

CYLINDER HEAD - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-76 

CYLINDER HEAD - Assembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-82 

CYLINDER HEAD - Installation - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-84 

01 L SEAL REPLACEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-87 

ENGINE OVERHAUL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM 89 

ENGINE OVERHAUL - Disassembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-90 

ENGINE OVERHAUL - Inspection - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-91 

ENGINE OVERHAUL - Assembly - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-97 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EM-99 

EM-2 



Tool number 
(Kent-Moore No.) 
Tool name 

ST0501S000 
( ) 

Engine stand assembly 

CD ST05011000 
( ) 

Engine stand 
@ ST05012000 

( ) 

Base 

KV10106500 
( ) 

Engine stand shaft 

KV10105001 
( ) 

Engine attachment 

KV10110001 
( ) 

Engine sub
attachment 

KV101041S0 
( ) 

Crankshaft main bearing 
cap puller 

CD ST16511000 
( ) 

Crankshaft main 
bearing puller 

@ ST16512001 
( ) 

Adapter 
@ ST16701001 

( ) 

Adapter 

ST10120000 
(J24239-01) 
Cylinder head bolt 
wrench 

KV10110600 
(J33986) 
Valve spring 
compressor 

Description 

PREPARATION 

SPECIAL SERVICE TOOLS 

rJ/ 
EM-3 

Disassembling and 
assembling 

Remvoing main 
bearing cap 

Loosening and 
tightening cylinder 
head bolt 

Disassembling and 
assembling valve 
components 

Engine application 

VG30i Z24i 

X X 

X 

X 

X 

X 

X 

X 



Tool number 
(Kent-Moore No.) 
Tool name 

ST12070000 
(J8062) 
Valve lifter 

KV10107900 
( - ) 

Valve lip seal puller 

KV10107501 
( - ) 

Valve oil seal drift 

KV10110300 
( - ) 

Piston pin press 
stand assembly 
(D KV10110310 

( - ) 

Cap 
® KV10110330 

( - ) 

Spacer 
@ ST13030020 

( - ) 

Press stand 
@ ST13030030 

( - ) 

Spring 
@ KV10110340 

( - ) 

Drift 
@ KV10110320 

( - ) 

Center shaft 

ST13030001 
(J26365-A) 
Piston pin press stand 

EM03470000 
(J8037) 
Piston ring compressor 

PREPARATION 

Description 

3 

@~ 

1ft1 
EM-4 

Disassembling and 
assembling valve 
components 

Disassembling valve 
lip seal 

Installing valve oil 
seal 

Disassembling and 
assembling piston 
with connecting 
rod 

Removing piston pin 

Installing piston into 
cylinder 

Engine application 

VG30i Z24i 

- X 

X X 

X 

X 

- X 

X X 



PREPARATION 

Tool number Engine application 
(Kent-Moore No.) Description 
Tool name VG30i 224i 

ST19320000 

~ 
Installing oil filter 

(J22700) 
Oil filter wrench X 

KV10105800 Supporting chain 
(J25660-C) when removing 
Chain stopper cylinder head X 

KV101039S0 Reaming valve guide 
( ) 

Valve guide reamer set 
G) STl 1081000 

(J25618-3) 
Reamer [12.2 mm 
(0.480 in)] dia. X 

@ STl 1032000 G) 
(J25618-2) 
Reamer [8.0 mm @ 
(0.315 in)] dia. 

@ ST 11320000 ® (J25618-1) 
Valve guide drift 

STl 1650001 

~ 
Cutting valve seat 

( ) 

Valve seat cutter set X 

ST16610001 
(J23907) 
Pilot bushing puller X X 

KV10105500 

~ 
I nstal Ii ng crankshaft 

( ) rear oi I seal 
Crankshaft rear oil seal X 

drift 

KVl0l 11100 Removing oil pan 
( ) 

Seal cutter X X 

WS39930000 Pressing the tube of 
( ) liquid gasket 
Tube presser X X 

EM-5 



Tool name 

Spark plug wrench 

Pulley holder 

Valve seat cutter set 

Piston ring expander 

Valve guide drift 

Valve guide reamer 

PREPARATION 

COMMERCIAL SERVICE TOOLS 

Description 

Q 
16mm 

(0.63 in) 

Intake & Exhaust: 
A= 10.5 mm 

(0.413 in) dia. 
B = 6.6 mm 

(0.260 in) dia. 

Intake: 
D 1 = 7.0 mm (0.276 in) dia. 
D2 = 11.2 mm (0.441 in) dia. 

Exhaust: 
D1 = 8.0 mm (0.315 in) dia. 
D2 = 12.2 mm (0.480 in) dia. 

EM-6 

Removing and 
installing spark plug 

Holding camshaft 
pulley while tightening 
or loosening camshaft 
bolt 

Finishing valve seat 
dimensions 

Removing and 
installing piston ring 

Removing and 
installing valve guide 

Reaming valve guide 
(Q) I or hole for 
oversize valve guide 

!®l 

Engine application 

VG30i 224i 

X 

X 

X 

X 

X 

X 



PREPARATION 

NOTE 

EM-7 



16 5 

9 

13 

12 

3 

OIL PAN REMOVAL AND INSTALLATION 

6 

10 

Removal 

7 15 

• The above parts nemes are shown on the right page. 
• For Tightening torque, refer to sections in concern. 

SEM208B 

WARNING: 
a. Place vehicle on a flat and solid surface. 
b. Place chocks at front and rear of rear wheels. 
c. You should not remove oil pan until exhaust system and 

cooling system have completely cooled off. 
Otherwise, you may burn yourself and/or fire may break 
out in the fuel line. 

d. When remove front and/or rear engine mounting bolts or 
nuts, lift up slightly engine for safety work. 

CAUTION: 
a. In lifting engine, be careful not to hit against adjacent 

parts, especially against accelerator wire casing end, 
brake tube and brake master cylinder. 

b. For tightening torque, refer to sections AT, MT and PD. 
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OIL PAN REMOVAL AND INSTALLATION 

Removal (Cont'd) 
VG30i 224i 

Removal order and points 
2WD model 4WD model 2WD model 4WD model 

1 Remove undercover. 0 0 0 0 

2 Drain engine oil. 0 0 0 0 

3 
Remove stabilizer bracket bolts 

0 
(R.H. & L.H.). 

- - -

4 
Remove front propeller shaft from 

- 0 - -front differential carrier. 

5 
Remove front drive shaft fixing 

- 0 - -bolts (R.H. & L.H.). 

6 
Remove front differential carrier 

0 0 
member bolt (R.H. & L.H.). 

- -

7 
Remove front dtfferential carrier 

0 0 
fixing bolts and support it. 

- -

8 
Remove front differential carrier 

0 
bleeder hose. 

- - -

9 
Remove front suspension cross-

0 0 -member. -

10 
Remove differential front mounting 

- 0 - -bolts (R.H. & L.H.). 

11 Remove front differential carrier. - 0 - -

12 
Remove front differential carrier 

0 
mounting bracket. 

- - -

13 Remove idler arm. 0 0 - -

14 Remove starter motor. 0 0 - -

Remove transmission to rear engine 
15 mounting bracket nuts - 0 - 0 

(R.H. & L.H.). 

16 
Remove engine mounting bolts or 

0 0 
nuts (R.H. & L.H.). - -

17 Remove engine gussets. 0 0 - -

Lift up engine. 
18 If necessary, disconnect exhaust - 0 - 0 

tube. 

19 Remove oil pan. * * * * 

* Refer to next page. 
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OIL PAN REMOVAL AND INSTALLATION 

For example: VG30i 

® ® ®_@ @ @ ® 

®o 
¢:i 

Engine 
front 

(DO 

Loosen in numerical order. 

KV101 
( -

_,":{ 

KV10111100~ 
( - ) J 

I 

Scraper 

VG30i 

0 : Sealing point 

SEM904B 

SEM883A 

SEM884A 

SEM350B 

SEM894B 

Removal (Cont'd) 
1. Remove oil pan bolts. 

2. Remove oil pan. 
(1) Insert Tool between cylinder block and oil pan. 
• Do not drive seal cutter into oil pump or rear oil seal 

retainer portion, or aluminum mating face will be damaged. 
• Do not insert screwdriver, or oil pan flange will be 

deformed. 

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

Installation 
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 sealant to oil pump gasket and rear oil seal retainer 
gasket. (VG30i) 
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Cut here. 

Liquid gasket 

Groove 

OIL PAN REMOVAL AND INSTALLATION 

SLC906 

Inner 
side 

Bolt hole SEMgQgB 

Installation (Cont'd) 
3. Apply a continuous bead of liquid gasket to making 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. 

4. 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. 

5. Install oil pan. 
• Install bolts/nuts in their reverse order of removal. 
• Wait at least 30 minutes before refilling engine with oil. 
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ENGINE REMOVAL AND INSTALLATION 

21 
14 

-------

10 11 

12 13 
18 

9 17 

19 

The above parts names are 
shown on page EM-16. 

SEM085B 

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 burn 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. Before disconnecting fuel hose, release fuel pressure from 
fuel line. 
Refer to "Releasing Fuel Pressure" in section EF & EC. 

f. Before removing front axle from transmission, place 
safety stands under designated front supporting points. 
Refer to GI section for lifting points and towing. 

g. Be sure to hoist engine and transmission in a safe manner. 

h. For engines not equipped with engine slingers, attach 
proper stingers and bolts described in PARTS CATALOG. 
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ENGINE REMOVAL AND INSTALLATION 

CAUTION: 
• When lifting engine, be careful not to strike adjacent parts, 

especially the accelerator wire casing, brake lines, and 
brake master cylinder. 

• Do not loosen front engine mounting insulator cover 
securing nuts. 
When cover is removed, damper oil flows out and mount
ing insulator will not function. 
For tightening torque, refer to sections AT, MT and PD. 
For 4WD model, sealant should be applied between engine 
and transmission. 
Refer to section MT. 
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ENGINE REMOVAL AND INSTALLATION 

A: N·m (kg-m, ft-lb) 

Removal order and points 2WD model 4WD model Remarks 

1 Drain engine oil and coolant. 0 0 A 29 - 39 (3.0 - 4.0, 22 - 29) 

A Radiator 

2 Remove radiator with shroud and cooling fan. 0 0 
3 - 4 (0.3 - 0.4, 2.2 - 2.9) 
Cooling fan 
6 - 10 (0.6 - 1.0, 4.3 - 7 .2) 

3 Remove undercover. 0 0 A 3 - 4 (0.3 - 0.4, 2.2 - 2.9) 

4 Remove A/C compressor and P/S pump. 0 0 -

5 Remove starter motor - 0 A 29 - 39 (3.o -4.o. 22 - 29) 

6 Disconnect harness from starter motor. 0 - -

7 Disconnect exhaust manifold from exhaust front tube. 0 0 A 26- 36 (2.7 - 3.7, 20- 27) 

8 Remove front exhaust tube. 0 0 A 31 - 42 (3.2 - 4.3, 23 - 31) 

9 Disconnect front propeller shaft from front differential carrier. - 0 A 39 - 44 (4.0 - 4.5, 29 - 33) 

10 Remove front drive shaft fixing bolts (R.H. & L.H.) .. - 0 A 34 - 44 (3.5 - 4.5, 25 - 33) 

A Carrier bolts 

11 
Remove front differential carrier fixing bolts and remove - 0 68 - 87 (6.9 - 8.9, 50 - 64) 
front differential carrier member. Member bolts 

54 - 64 (5.5 - 6.5, 40 - 47) 

12 Remove differential front mounting bolts (R.H. & L.H.). - 0 A 68 - 87 (6.9 - 8.9, 50 - 64) 

13 Remove transmission to rear engine mounting bracket nuts. - 0 A 41 - 52 (4.2 - 5.3, 30 - 38) 

14 Remove front engine mounting bolts (R.H. & L.H.). - 0 A 31 - 42 (3.2 - 4.3, 23 - 31) 

15 Lift up engine. - 0 -

·16 Remove front differential carrier. - 0 -

17 Disconnect rear propeller shaft from transmission. 0 - Refer to PD section. 

18 Remove transmission to rear engine mounting bracket bolts. 0 - A 41 - 52 14.2 - 5.3. 30 -38) 

19 Remove transmission member. 0 -

A Bolt length 16 or 25 mm 

20 Remove engine to transmission fixing bolts. - 0 
(0.63 or 0.98 in) 
29 - 39 (3.0 - 4.0, 22 - 29) 
Others 
39 - 49 (4.0 - 5.0, 29 - 36) 

21 Remove front engine mounting bolts (R.H. & L.H.). 0 - A 31 -42 (3.2 - 4.3, 23 -31) 

22 Hang on and carrly out engine. 0 0 -

Install engine in reverse order of removal. 
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R.H. exhaust 
manifold 

ENGINE COMPONENT~ - ..:=-~O~u~te~r!:.._!:P~a~rt!:S'.._ ______ _ 

Oil filter stud 

EM-17 

Alternator 
drive belt 

Ostat housing Therm 

Gasket~ 

Alternator 

N•m (kg-m, ft-lb) 
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ENGINE COMPONENTS - Outer Parts I VG30i I 

~12-20 "( 

(1.2 -2.0, 9 -1~ 

Intake manifold 

Spark plug 
~20-29 

(2.0-3.0, 
14 -22) 

Distributor 

~5-6 
(0.5-0.6, 

2----- 3.6-4.3) 

(For 4WD model) 

Water pump 

~ 0-ringO 

Gasket O j 

Rubber seal 0 

~ 
ol:) 

0 Gasket 0 
~ 16-21 

(1.6 -2.1, 

Gasket 0 
12 -15) 

~ 16 -21 
(1.6-2.1, 
12 -15) 

• Use new gaskets, O-ring and brazen washers. 
• As for tightening order of exhaust manifolds 

and collector, refer to CYLINDER HEAD. 

1/ 

Water pump 
(For2WD) 

EM-18 

) 
E.G.R. tube 

Exhaust manifold 
Loosen and tighten in 
correct order. 

~ : N•m (kg-m, ft-lb) 
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16mm 
(0.63 in) 

,l 
Suitable adapter 
[Length: About 360 mm 

(14.17 in)] 

CHECKING COMPRESSION PRESSURE I VG30i I 

Wrench with a magnet 
to hold spark plug 

SEM294A 

Measurement of Compression Pressure 
1. Warm up engine. 
2. Turn ignition switch off. 
3. Removal all spark plugs. 
4. Disconnect distributor center cable. 
5. Release fuel pressure. 

Refer to "Releasing Fuel Pressure" in section EF & EC. 

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 read the highest gauge indication. 
• Always use a fully-charged battery to obtain specified 

engine revolution. 
Compression pressure: 

kPa (kg/cm2, psi)/rpm 
Standard 

1,196 (12.2, 173)/300 
Minimum 

883 (9.0, 128)/300 
Difference limit between cylinders 

98 (1.0, 14)/300 
9. Repeat the measurement on each cylinder as shown above. 
10. If cylinder compression in one or more cylinders ls low, pour 

a small amount of engine oil into cylinders through the spark 
plug holes and retest compression. 

• If adding oil helps the compression, piston rings may be 
worn or damaged. If so, replace the piston rings after 
checking piston. 

• 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 the valve or valve seat is damaged exces
sively, replace them. 

• 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. 

EM-19 



m 
s: 

I 

N 
0 

CJ) 
m 
s: 
I\) 
w 
00 
)> 

CAUTION: 
a. Do not bend or twist timing belt. 
b. After removing timing belt, do not turn crankshaft and camshaft separately because valves will 

strike piston heads. 
c. Make sure that timing belt, camshaft sprocket, crankshaft sprocket and belt tensioner are clean and 

free from oil and water. 

Cylinder block 

tc!J R.H. camshaft sprocket 

78 • 88 (8.0 • 9.0, 58 . 65) "\ 
Washer ' -· 

Conical washer ~ ~~ 
Belt tensioner nut ,n, 43 ~ ""' ,,-- II~ \I). ~-.. -58(4.4-5.9,32· / ~ Q~ 

Front upper belt cover 

Coarse stud 

A 3 • 5 10.3 • o.5, 2.2 • 3.61 
sprocket Apply locking sealant 

tc!J 78 _ 88 to threads of coarse 

(8.0 - 9.0, 58 - 65) stud. 

Front lower belt cover 

~ \_ E - Tensioner spring 

~~elt tensioner 

~ Timing belt plate 

\ '--- Craok,hah "''"'" 

Crank pulley plate 

A 123.132 
(12.5 • 13.5, 90 • 98) Crankshaft pulley tc!J : N·m (kg-m, ft-lb) 

~ 12-14 
(1.2 - 1.4, 9 -10) 

::! 
s: -z 
C) 

m 
m 
!:; 

00 



10 20 3 
0 

Timing indicator 

0 
0 

Crankshaft pulley 
timing mark 

No. 1 cylinder at T.D.C. ~u 11 s 

J;;!.__ 

0.L 
® ✓ :YJ6i> I ' I ',-,-

Distributor rotor position 

SEM530A 

SEM240A 

TIMING BELT I VG30i I 

Removal 
1. Remove radiator shroud, fan and pulleys. 

Refer to ENGINE COOLING SYSTEM - Radiator (section 
LC). 

2. Drain coolant from radiator and remove water pump hose. 
Be careful not to spill coolant on drive belts. 
3. Remove all spark plugs. 
4. Remove the following belts. 
• Power steering drive belt 
• Compressor drive belt 
• Alternator drive belt 
5. Remove suction pipe bracket of coolant and lower hose 

from suction pipe. 
6. Remove all spark plugs. 

7. Set No. 1 cylinder at T.D.C. on its compression stroke. 
8. Remove idler bracket of the compressor drive belt and 

crankshaft pulley. 
9. Remove front upper and lower belt covers. 

10. Loosen timing belt tensioner nut, turn tensioner, and then 
remove timing belt. 
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Item to check 

Tooth is broken/ 
tooth root is 
cracked. 

Back surface is 
cracked/worn. 

Side surface is worn. 

TIMING BELT I VG30i I 

Inspection 
Visually check the condition of the timing belt. 
Replace if any abnormality is found. 

Problem 

SEM394A 

SEM395A 

• Belt corners are worn and round. 

• Wicks are frayed and coming out. SEM396A 

Cause 

• Camshaft jamming 

• Distributor jamming 

• Damaged camshaft/crankshaft oil seal 

• Tensioner jamming 

• Overheated engine 

• Interference with belt cover 

• Improper installation of belt 

• Malfunctioning crankshaft pulley plate/ 
timing belt plate 

Teeth are worn. • Poor belt cover sealing 

Oil/Coolant or water is 
st,uck to belt. 

/DI/NJ.,.· 
:·. .-.•. 

/· • . •• .... 
Rotating direction 

• Canvas on tooth face is worn down. 

• Canvas on tooth is fluffy, rubber layer is 
worn down and faded white, or weft is 

worn down and invisible. SEM397A 

EM-22 

• Coolant leakage at water pump 

• Camshaft not functioning properly 

• Distributor not functioning properly 

• Excessive belt tension 

• Poor oil sealing of each oil seal 

• Coolant leakage at water pump 

• Poor belt cover sealing 



Cams 
sprocket . 
(R.H.) iril gnmg No. 1 cylinder 

arks at top dead cen er 
Crankshaft timing mp in compression 

SEM241 A sprocket stroke 

Aligning 
marks 

Camshaft 
sprocket 
(R.H.) 

Arrow A 
SEM243A 

SEM829A 

Camshaft 
sprocket 
(L.H.) 

Aligning marks 

No. 1 cylinder at T.D.C. 
. in compression stroke 

TIMING BELT I VG30i I 
Inspection (Cont'd) 
BELT TENSIONER AND TENSIONER SPRING 
1. Check belt tensioner for smooth turning. 
2. Check condition of tensioner spring. 

Installation 
1. Confirm that No. 1 cylinder is set at T.D.C. on its compres

sion stroke. 

2. Install tensioner and tensioner spring. 
If stud is once removed, apply locking sealant to threads of 
stud before installing. 

3. Turn tensioner fully clockwise with hexagon wrench, and 
temporarily tighten lock nut. 

4. Set timing belt. 
(1) Align white lines on timing belt with punchmarks on 

camshaft sprockets and crankshaft sprocket. 
(2) Point arrow on timing belt toward front belt cover. 
Number of teeth (reference): 

Number of timing belt teeth 

Number of 
teeth between 
timing marks 
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Between L.H. and R.H. camshaft sprockets 

Between L.H. camshaft sprocket and 
crankshaft timing sprocket 

133 

40 

43 



0 

©5 
0 

70° - / 

/ .,::., 

sprocke 
(R.H.) 

Crankshaft 
sprocket 

Tensioner 
pulley 

Feeler gauge:\ 

~ 

N:G. N.G. 

Tensioner pulley 

Timing 
belt 

sprocket 
(L.H.) 

SEM8878 

Timing belt 

Width: 12.7 mm 
(0.500 in) 

Thickness: 
0.35 mm (0.0138 in) 

SEM8888 

O.K. 

Crankshaft 
sprocket 

SEM889B 

TIMING BELT I VG30i I 
Installation (Cont'd) 
5. Loosen tensioner lock nut, keeping tensioner steady with a 

hexagon wrench. 

6. Turn tensioner 70 to 80 degrees clockwise with hexagon 
wrench, and temporarily tighten lock nut. 

7. Turn crankshaft clockwise 2 or 3 times, then slowly set No. 
1 cylinder at T.D.C. on its compression stroke. 

8. Push middle of timing belt between R.H. camshaft sprocket 
and tensioner pulley with force of 98 N (10 kg, 22 lb). 

9. Loosen tensioner lock nut, keeping tensioner steady with a 
hexagon wrench. 

10. Set feeler gauge as shown in the figure which is 0.35 mm 
(0.0138 in) thick and 12.7 mm (0.500 in) wide. 

11. Turn crankshaft clockwise, and set feeler gauge as shown in 
the figure. 

• Timing belt will move about 2.5 teeth. 
12. Tighten tensioner lock nut, keeping tensioner steady with a 

hexagon wrench. 

EM-24 



Belt cover front (upper) 

@ @ 

CD 

TIMING BELT I VG30i I 
Installation (Cont'd) 
13. Turn crankshaft clockwise or counterclockwise, and remove 

feeler gauge. 
14. Turn crankshaft clockwise 2 or 3 times, then slowly set No. 

1 cylinder at T.D.C. on its compression stroke. 

15. Install lower and upper belt covers. 

Tightened parts Section 
Belt cover (rear) 

Parts tightened 
with bolts 

@ 

I 

Bolt A (6 pcs.) 

Rubber washer 

Belt cover 
front (lower) 

Bolt B (1 pc.) 

Rubber washer 
Belt oover front 
(lowed 

Water pump 
mounting bolt 

~olt C (4pcs.) 

j ~ I -Belt cover (rear) 

I Bolt A (7 pcs.) 
ubb.- washer 
Belt cover front 
(upper) 

G),(t,@,@ G),®,@,@: 
@, (j]l Cylinder block 

@,@: 
Compressor bracket 

Water pump 
mounting bolt 

cv.OC.®.® Cylinder head 

fU§J,iiJ.,1t 
'.j1),@ 

,[~ 

(f~.0M7',([ij): 
Welded nuts 
(j}),@: 
Cylinder heed 
@: Water outlet 

Belt cover front (lower) 

Belt cover (read 

Welded nut (4 pcs.) 

SEM248A 
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Exhaust 

ca-u ~ ~Tu¥] @] ~ 

• R.H. cylinder 
head front 

L.H. cylinder • 
head front 

~ [oJ OCWJ @ ikw 

--------

R.H. rocker~ 
cover 

R.H. cylinder 
head assembly 

Camshaft front 
oil seal~ 

·-. ". 

L.H. camshaft 

Intake 

CYLINDER HEAD 

~18-22 
(1.8 - 2.2, 13 -16) 

Intake rocker 
shaft 
Be sure to align 
cut portion to 
cylinder head 
bolt. 

Exhaust 
rockershaft----i-----,·-r-..,,-

I VG30i I 

L.H. rocker cover 

Valve collet 

Valve spring retainer 

Outer valve spring 

.,fl§.---- Inner valve spring 

Valve oil seal ~ 

@-____ -Valve guide 

\ --------Valve seat 
Outer spring seat 

Exhaust valve 

Cylinder head rear cover 

Rear cover gasket ~ 

r:cJ.J 78 - 88 (8.0 - 9.0, 58 - 65) 

L.H. cylinder head 

'----Gasket ~ 

Cylinder block 

EM-26 

r:cJ.J : N·m (kg-m, ft-lb) 
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N.G. 

CYLINDER HEAD I VG30i I 

CAUTION: 
• When installing sliding parts such as rocker arms, cam

shaft and oil seal, be sure to apply new engine oil on their 
sliding surfaces. 

• When tightening cylinder head bolts and rocker shaft bolts, 
apply new engine oil to the thread portions and seat 
surfaces of bolts. 

• If a hydraulic valve lifter is kept on its side, there is a risk 
of air entering it. After removal, always set hydraulic valve 
lifter straight up, or when laying it on its side, have it soak 
in new engine oil. 

• Do not disassemble hydraulic valve lifter. 
• Attach tags to valve lifters so as not to mix them up. 

Removal 
1. Remove timing belt. 
Refer to "Removal" of TIMING BELT. 
2. Drain coolant by removing drain plug on left side of cylinder 

block. 

3. Remove air cleaner and remove intake manifold with injec
• tion body. 

Before removing intake manifold, be sure to drain coolant 
removing drain plug on cylinder block. 

4. Remove power steering pump bracket. 
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For L.H. cylinder head For R.H. cylinder head 

No. 1 No. 3 No. 5 

~ 

In 
1 

2 
CD ® @ 1 

• ENGINE FRONT 

Loosen in numerical order. 

SEM926A 

R.H. exhaust manifold 

G) 
0 

Front 

Wire 

SEM304A 

SEM259A 

CYLINDER HEAD I VG30i I 
Removal (Cont'd) 
5. Remove camshaft pulleys and rear timing cover securing 

bolts. 
6. Remove compressor and rocker covers. 

7. Remove cylinder head with exhaust manifold. 
• 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 exhaust manifolds from cylinder head. 

2. Remove rocker shafts with rocker arms. 
Bolts should be loosened in two or three steps. 
3. Remove hydraulic valve lifters and lifter guide. 
• Hold hydraulic valve lifters with wire so that they will not 

drop from lifter guide. 

4. Remove oil seal and camshaft. 
5. Remove valve components with Tool. 

Tool: KV10110600 (J33986) 
6. Remove valve oil seals. 
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Valve guide Valve 

SEM263A 

SEMSOOA 

Top 

Center 

Bottom 

SEM751A 

CYLINDER HEAD 

Inspection 
CYLINDER HEAD DISTORTION 

Head surface flatness: 
Less than 0.1 mm (0.004 in) 

If beyond the specified limit, replace it or resurface it. 
Resurfacing limit: 

I VG30i I 

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) 

After resurfacing the cylinder head, check that camshaft rotates 
freely by hand. If resistance is felt, the cylinder head must be 
replaced. 

Nominal cylinder head height: 
106.8 - 107.2 mm (4.205 - 4.220 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): 

0.20 mm (0.0079 in) 

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: 
0.10 mm (0.0039 in) 

(3) If it exceeds the limit, replace valve or valve guide. 
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CYLINDER HEAD I VG30i I 
Inspection (Cont'd) 
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 ton, 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 
11.175 - 11.196 mm (0.4400 - 0.4408 in) 

Exhaust 
12.175 - 12.196 mm (0.4793 - 0.4802 in) 

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and 
press service valve guide onto cylinder head. 

Tapping length "L": 
13.2 - 13.4 mm (0.520 - 0.528 in) 

5. Ream valve guide. 
Finished size: 

Intake 
7.000 - 7.018 mm (0.2756 - 0.2763 in) 

Exhaust 
8.000 - 8.018 mm (0.3150 - 0.3157 in) 
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Inspection (Con'd) 
VALVE SEATS 

I VG30i I 

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 service valve seat 
[Oversize 0.5 mm (0.020 in)]: 

Intake 

44.500 - 44.516 mm (1.7520 - 1.7526 in) 
Exhaust 

37.500 - 37.516 mm (1.4764 - 1.4770 in) 

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

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. 

Intake Exhaust 

Seat face angle "Oi." degree 45 45 

Contacting width "W" mm (in) 1.75 (0.0689) 1.7 (0.067) 
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CYLINDER HEAD 

Inspection (Cont'd) 
CAMSHAFT VISUAL CHECK 
Check camshaft for scratches, seizure and wear. 

CAMSHAFT END PLAY 
1. Install camshaft and locate plate in cylinder head. 
2. Measure camshaft end play. 

Camshaft end play: 

I VG30i I 

Standard 0.03 - 0.06 mm (0.0012 - 0.0024 in) 

3. If it is out of the specified range, select thickness of 
camshaft locate plate to obtain the standard specified end 
play. 
Example: 
When camshaft end play is 0.08 mm (0.0031 in) with shim ®, 
replace shim ® with shim ® to set the end play at 0.05 mm 
(0.0020 in). 

CAMSHAFT JOURNAL CLEARANCE 
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Inspection (Cont'd) 
1. Measure the inner diameter of camshaft bearing. 

Standard inner diameter: 
@ 47.000 - 47.025 mm (1.8504 - 1.8514 in) 
@ 42.500 - 42.525 mm (1.6732 - 1.6742 in) 
© 48.000 - 48.025 mm (1.8898 - 1.8907 in) 

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

@ 46.920 - 46.940 mm (1.8472 - 1.8480 in) 
@ 42.420 - 42.440 mm (1.6701 - 1.6709 in) 
© 47.920 - 47.940 mm (1.8866 - 1.8874 in) 

I VG30i I 

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

Camshaft journal clearance limit: 
0.15 mm (0.0059 in) 

CAMSHAFT RUNOUT 
1. Measure camshaft runout at the center journal. 

Runout (Total indicator reading): 
Limit 0.10 mm (0.0039 in) 

2. If it exceeds the limit, replace camshaft. 

CAMSHAFT CAM HEIGHT 
1. Measure camshaft cam height. 

Standard cam height: 
39.537 - 39.727 mm (1.5566 - 1.5641 in) 

Cam wear limit: 
0.15 mm (0.0059 in) 

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

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. 
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Inspection (Cont'd) 
VALVE DIMENSIONS 

I VG30i I 

1. Check dimensions in each valve. For dimensions, refer to 
S.D.S. 

2. 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. 

Out-of-square: 
Outer 

Less than 2.2 mm (0.087 in) 
Inner 

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) 
Standard 

Outer 30.0/523.7 (30.0/53.4, 1.181/117.7) 
Inner 

Limit 
Outer 
Inner 

25.0/255.0 (25.0/26.0, 0.984/57.3) 

30.0/462.9 (30.0/47.2, 1.181/104.1) 
25.0/225.6 (25.0/23.0, 0.984/50.7) 

HYDRAULIC VALVE LIFTER 
1. Check contact and sliding surfaces for wear or scratches. 

2. Check diameter of a valve lifter. 
Outer diameter: 

15.947 - 15.957 mm (0.6278 - 0.6282 in) 
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Inspection (Cont'd) 
3. Check valve lifter guide inner diameter. 

Inner diameter: 
16.000 - 16.013 mm (0.6299 - 0.6304 in) 

Standard clearance between valve lifter and lifter guide: 
0.043 - 0.066 mm (0.0017 - 0.0026 in) 

4. Check hydraulic valve lifter. 
( 1) Push plunger forcefully with your finger. 
• Be sure to check it with rocker arm in its free position 

(not on the lobe) . 
(2) If valve lifter moves more than 1 mm (0.04 in), air may be 

inside of it. 
(3) Bleed air off by running engine at 1,000 rpm under no-load 

for about 10 minutes. 
(4) If hydraulic valve lifters are still noisy, replace them and 

bleed air off again in the same manner as in step (3). 

ROCKER SHAFT AND ROCKER ARM 
1. Check rocker shafts for scratches, seizure and wear. 
2. Check outer diameter of rocker shaft. 

Diameter mm (in): 
17.979 - 18.000 (0.7078 - 0.7087) 

3. Check inner diameter of rocker arm. 
Diameter mm (in): 

18.007 - 18.028 (0.7089 - 0.7098) 
Rocker arm to shaft clearance mm (in): 

0.007 - 0.049 (0.0003 - 0.0019) 

Assembly 
1. Install valve component parts. 
• Always use new valve oil seal. Refer to OIL SEAL RE-

PLACEMENT. 
• Before installing valve oil seal, install inner valve spring 

seat. 
• Install outer valve spring (uneven • pitch type) with its 

narrow pitch side toward cylinder head side . 
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CYLINDER HEAD I VG30i I 
Assembly (Cont'd) 
2. Install camshafts, locate plates and cylinder head rear 

covers. 
• Set knock pin of camshaft at the top. 

3. 

• 
• 

4. 

• • 

Install valve lifters into valve lifter guide. 
Assemble valve lifters to their original position and hold all 
valve lifters with wire to prevent lifters from falling off. 
After installing them, remove the wire . 

Install rocker shafts with rocker arms. 
Tighten bolts gradually in two or three stages . 
Before tightening, be sure to set camshaft lobe at the 
position where lobe is not lifted. 

(1) Set No. 1 piston at T.D.C. on its compression stroke and 
tighten rocker shaft bolts for No. 2, No. 4 and No. 6 
cylinders. 

(2) Set No. 4 piston at T.D.C. on its compression stroke and 
tighten rocker shaft bolts for No. 1, No. 3 and No. 5 
cylinders. 

5. Install exhaust manifold to cylinder head in reverse order of 
removal. 

Installation 
1. Set No. 1 cylinder at T.D.C. on its compression stroke as 

follows: 
( 1) Align crankshaft sprocket aligning mark with mark on oil 

pump body. 
(2) Confirm that knock pin on camshaft is set at the top. 

EM-36 



Cylinder head bolt washer 

( ] ( ) 

Cylinder head side 

SEM877A 

R.H. side 
No. 1 No. 3 No. 5 

~ ~ ~ 
- '--(V·@ '--G)@ @ 

00 cc 0~ 

@ @ 

@ 

lo oo 010 o 
·@0-.../ @.G)0----® 0~ ([j) 
~~ 

Aligning 
mark 

0 

SEM918B 

SEM303A 
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Installation (Cont'd) 
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. 

3. Tighten cylinder head bolts in numerical order using 
ST10120000 (J24239-01 ). 

• Tightening procedure. 
(1) Tighten all bolts to 29 N°m (3.0 kg-m, 22 ft-lb). 
(2) Tighten all bolts to 59 N•m (6.0 kg-m, 43 ft-lb). 
(3) Loosen all bolts completely. 
(4) Tighten all bolts to 29 N•m (3.0 kg-m, 22 ft-lb). 
(5) Tighten all bolts to 54 to 64 N•m (5.5 to 6.5 kg-m, 40 to 47 

ft-lb) or if you have an angle wrench, turn all bolts 60 to 65 
degrees clockwise. 

• Bolts for @, @, @ and @ are longer than the others. 
L1: 127 mm (5.00 in) for@, @, @ and @ 
L2: 106 mm (4.17 in) for others 

4. Install rear belt cover and camshaft sprocket. 
• R.H. camshaft sprocket and L.H. camshaft sprocket are 

different parts. Be sure to install them in the correct 
positions. 

Identification mark 

R.H. camshaft sprocket R3 

L.H. camshaft sprocket L3 

5. Install timing belt and adjust belt tension. 
Refer to "Installation" of TIMING BELT. 
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CYLINDER HEAD I VG30i I 
Installation (Cont'd) 
6. Install intake manifold. 
• Tighten manifold bolts and nuts in two or three stages in 

reverse order of removal. 

7. Install exhaust manifolds and connecting tub~. 
• Tighten manifold bolts in reverse order of removal. 

8. Install distributor. 
(1) Align mark on shaft with protrusive mark on housing. 

(2) After installing, confirm that distributor rotor head is set as 
shown in the figure. 
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OIL SEAL INSTALLING DIRECTION 

CAMSHAFT OIL SEAL 
1. Remove timing belt. 
2. Remove camshaft sprocket. 
3. Remove camshaft oil seal. 
Be careful not to scratch camshaft. 
4. Apply engine oil to camshaft oil seal and install it using 

suitable tool. 

FRONT OIL SEAL 
1. Remove timing belt and crankshaft sprocket. 
2. Remove oil pump assembly. 
3. Remove front oil seal from oil pump body. 

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

REAR OIL SEAL 
1. Remove flywheel/drive plate. 
2. Remove rear oil seal retainer. 
3. Remove rear oil seal from retainer. 
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4. Apply engine oil to oil seal and install it using suitable tool. 
5. Install rear oil seal retainer with a new gasket to cylinder 

block. 

VALVE OIL SEAL 
1. Remove rocker cover. 
2. Remove rocker shaft assembly and valve lifters with valve 

lifter guide. 
3. Remove valve springs and valve oil seal. 
• Piston concerned should be set at T.D.C. to prevent valve 

from falling off. 
• When removing intake side valve oil seal, use Tool. 

• When removing exhaust side valve oil seal, pull it out with 
pliers. 

4. Apply engine oil to new valve oil seal and install it. 
• Before installing valve oil seal, install inner valve spring seat. 
• When installing intake side valve oil seal, use special service 

tool. 

• When installing exhaust side valve oil seal, set it by hand. 
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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 and main bearing 

cap 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. Remove timing belt. 
3. Drain coolant and remove water pump. 
4. Drain oil. 
5. Remove oil pan and oil pump. 
6. Remove cylinder head. 

7. Remove pistons. 
• When disassembling piston and connecting rod, remove 

snap ring first, then heat piston to 60 to 70°C (140 to 158~F) 
or use piston pin press stand at room temperature. 

8. Remove bearing cap and crankshaft. 

Inspection 
PISTON AND PISTON PIN CLEARANCE 
1. Measure inner diameter of piston pin hole "dp". 

Standard diameter "dp": 
20.969 - 20.981 mm (0.8255 - 0.8260 in) 
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Inspection (Cont'd} 
2. Measure outer diameter of piston pin "Dp". 

Standard diameter "Dp": 
20.971 - 20.983 mm (0.8256 - 0.8261 in) 

3. Calculate piston pin clearance. 

I VG30i I 

dp - Dp = -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 - 0.190 mm (0.0006 - 0.0075 in) 

Max. limit of side clearance: 0.1 mm (0.004 in) 
If out of specification, replace piston/piston pin assembly. 

PISTON RING GAP 
Standard ring gap: 

Top ring 
0.21 - 0.44 mm (0.0083 - 0.0173 in) 

2nd ring 
0.18 - 0.44 mm (0.0071 - 0.0173 in) 

Oil ring 
0.20 - 0.76 mm (0.0079 - 0.0299 in) 

Max. limit of ring gap: 
1.0 mm (0.039 in) 

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/piston ring assembly. 
Refer to S.D.S. 

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

and main bearing cap. 
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Inspection (Cont'd) 
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 journal. 

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

Main bearing clearance = A - Dm 
Standard: 0.028 - 0.055 mm (0.0011 - 0.0022 in) 
Limit: 0.090 mm (0.0035 in) 

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

a·ny bearing, grind crankshaft journal and use undersized 
bearing. 

Connecting rod bearing (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: 0.014 - 0.054 mm (0.0006 - 0.0021 in) 
Limit: 0.090 mm (0.0035 in) 

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

any bearing, grind crankshaft journal and use undersized 
bearing. 

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. 
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Inspection (Cont'd) 
Main bearing clearance: 

Standard 
0.028 - 0.055 mm (0.0011 - 0.0022 in) 

Limit 
0.090 mm (0.0035 in) 

Connecting rod bearing clearance: 
Standard 

0.014 - 0.054 mm (0.0006 - 0.0021 in) 
Limit 

0.090 mm (0.0035 in) 

I VG30i j 

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 bushing clearance. 

C - Op = 0.005 - 0.017 mm (0.0002 - 0.0007 in) 
If it exceeds the limit, replace connecting rod assembly 
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 

20.982 - 20.994 mm (0.8261 - 0.8265 in) 

CONNECTING ROD BEND AND TORSION 
Bend and torsion: 

Limit 0.1 mm (0.004 in) 
per 100 mm (3.94 in) length 

If it exceeds the limit, replace connecting rod assembly. 
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Inspection (Cont'd) 
CRANKSHAFT 

I VG30i I 

1. Check crankshaft 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 0.005 mm (0.0002 in) 
Taper (A-B): 

Less than 0.005 mm (0.0002 in) 

a. When grinding crank pin and crank journal, measure "L" 
dimension in fillet roll. Make sure the measurements 
exceed the specified limit. If the measurements are within 
the specified limit, do not regrind. 

L: More than 0.13 mm (0.0051 in) 
b. Do not grind off fillet roll. 
c. Refer to S.D.S. for grinding crankshaft and available 

service parts. 

3. Measure crankshaft runout. 
Runout T.I.R. (Total Indicator Reading): 

Less than 0.10 mm (0.0039 in) 

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 cen
ter: 

227 .65 ± 0.05 mm (8.9626 ± 0.0020 in) 
3. If necessary, replace cylinder block. 
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Inspection (Cont'd) 
PISTON-TO-BORE CLEARANCE 

I VG30i I 

1. Using a bore gauge, measure cylinder bore for wear, 
out-of-round or taper. 

Standard inner diameter: 
87.00 - 87.05 mm (3.4252 - 3.4272 in) 
Refer to S.D.S. 

Out-of-round (X-Y): 
Limit 0.015 mm (0.0006 in) 

Taper (A-B-C): 
Limit 0.015 mm (0.0006 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 either 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": 

0.025 - 0.045 mm (0.0010 - 0.0018 in) 
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Inspection (Cont'd) 
5. Determine piston oversize according to amount of cylinder 

wear. 
Oversize pistons are available for service. Refer to S.D.S. 
6. Cylinder size is determined by adding piston-to-bore clear

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

D = A + B - C = A + [0.005 to 0.025 mm 
(0.0002 to 0.0010 in)] 

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. 

Using feeler gauge 
When pulling feeler gauge straight upward, measure the ex
tracting force. It is recommended that piston and cylinder be 
heated to 20°c (68°F). 

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 lb) 

FLYWHEEL RUNOUT 
Runout (Total indicator reading): 

Flywheel 
Less than 0.15 mm (0.0059 in) 
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A1' 
Engine front 

Oil hole--____.,, 

Oilring * 
expander V 

Front // 

2ndrin~ 

No.1 

SEM166B 

SEM897B 

• Top ring 
••Oil ring 

~ K upper rail 

I/ 
~- Oilring 

,.. lower rail 

SEM160B 

No. 4 journal 
No. 3 grade number 

No. 2 SEM167B 

ENGINE OVERHAUL 

Assembly 

PISTON 

I VG30i I 

1. Install a new snap ring on one side of the piston pin hole. 

2. Heat piston to 60 to 70°C (140 to 158°F) 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. 

4. If crankshaft, cylinder block and main bearings are replaced 
with new ones, it is necessary to select thickness of main 
bearings as follows: 

a. Grade number of each cylinder block main journal is 
punched on the respective cylinder block. 

b. Grade number of each crankshaft main journal is punched 
on the respective crankshaft. 
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Upper main bearing No. 1 * *: With oil groove 

No.2* ~ Q 

No.4• -~~ \) ~T 

~ ~~
2

No.1 

~ :; m,;, ,-;,, 
No. 4 SEM3:;!7 A 

~ ~t-~ij 

C _ o ; 

@L 
~,-cr,-~-~ 

0 o O O O 0 

-'~ ~1 
SEM510A 

ENGINE OVERHAUL I VG30i I 
Assembly (Cont'd) 
c. Select main bearing with suitable thickness according to the 

following table. 

Main bearing grade number: 

C ~ 0 

jo 

r 

0 0 

1 1 

2 2 

For example: 
Main journal grade number: 1 
Crankshaft journal grade number: 2 
Main bearing grade number 1 + 2 

= 3 

1 2 

1 2 

2 3 

3 4 

5. If crankshaft, cylinder block or main bearing is reused again, 
measure main bearing clearance. 

CRANKSHAFT 
1. Set main bearings in their proper positions on cylinder block 

and main bearing cap. 
• Confirm that correct main bearings are used. Refer to 

"Inspection". 

2. Install 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. 

EM-50 



/ .{iJ,- ~ ~\ 

/ .... _I 

>._ 'J--.1 I , 
~ '-\ G:-~ ~' -)10 \ 

~0~~~1 
SEM511A 
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SEM512A 

ENGINE OVERHAUL 

Assembly (Cont'd) 
3. Measure crankshaft end play. 

Crankshaft end play: 
Standard 

0.05 - 0.17 mm (0.0020 - 0.0067 in) 
Limit 

0.30 mm (0.0118 in) 
If beyond the limit, replace bearing with a new one. 

I VG30i I 

4. Install connecting rod bearings in connecting rods and 
connecting rod caps. 

• Confirm that correct bearings are used. Refer to "Inspec
tion". 

• Install bearings so that oil hole in connecting rod aligns with 
oil hole of bearing. 

5. Install pistons with connecting rods. 
(1) Install 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. 

(2) Install connecting rod bearing caps. 
Tighten connecting rod bearing cap nuts to the specified 
torque. 

~: Connecting rod bearing cap nut 
(1) Tighten to 14 to 16 N•m 

(1.4 to 1.6 kg-m, 10 to 12 ft-lb). 
(2) Tighten to 38 to 44 N • m 

(3.9 to 4.5 kg-m, 28 to 33 ft-lb) or if you have 
an angle wrench, tighten bolts 60 to 65 
degrees clockwise. 

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

Standard 
0.20 - 0.35 mm (0.0079 - 0.0138 in) 

Limit 
0.40 mm (0.0157 in) 

If beyond the limit, replace connecting rod and/or crankshaft. 
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ST16610001 
(J23907) 

SEM916A 

Crankshaft side 

A/T 

SEM163B 

ENGINE OVERHAUL 

Assembly (Cont'd) 
REPLACING PILOT BUSHING 

j VG30i I 

1. Remove pilot bushing (MIT) or pilot converter (AIT). 

2. Install pilot bushing (MIT) or pilot converter (AIT). 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Cylinder arrangement 

Displacement 

Bore and Stroke 

Valve arrangement 

Firing order 

cm' (cu in) 

mm (in) 

Number of piston rings 
Compression 

Oil 

Number of main bearings 

Compression ratio 

Cylinder number 

FRONT 

General Specifications 

V-6 

2,960 ( 180.62) 

87 X 83 (3.43 X 3.27) 

O.H.C. 

1-2-3-4-5-6 

2 

4 

9.0 

Compression pressure 
Standard 

Minimum 

Differential limit between 
cylinders 

SEM713A 

EM-53 

I VG30i I 

Unit: kPa (kg/cm2 , psi)/rpm 

1,196 (12.2, 173)/300 

883 (9.0, 128)/300 

98 (1.0, 14)/300 



CYLINDER HEAD 

Head surface distortion 

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

Inspection and Adjustment 

Valve spring 

Unit: mm (in) 

mm (in) 
Standard Limit 

Free height 

Less than 
0.05 (0.0020) 

0.1 (0.004) 

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

Out-of-square mm(in) 

Outer 

Inner 

Outer 

Inner 

Outer 

H•~......__.___-...L......L..J 
Height (nominal) 

107±0.2 mm 
(4.213±0.008 in) 

Inner 

Hydraulic valve lifter 

VALVE 

T (Margin thickness) 

Valve head diameter "D" 
Intake 

Exhaust 

Valve length "L" 
Intake 

Exhaust 

Valve stem diameter "d" 
Intake 

Exhaust 

Valve seat angle "o." 

Intake 
Exhaust 

Valve margin "T" 
Intake 

Exhaust 

Valve margin "T" limit 

Valve stem end surface 
grinding limit 

Valve clearance 
Intake 

Exhaust 

SEM082B 

Unit: mm (in) 

d 

L 

SEM188 

42.0 - 42.2 (1.654 - 1.661) 

35.0 - 35.2 ( 1.378 - 1.386) 

125.3 - 125.9 (4.933 - 4.957) 

124.2 - 124.8 (4.890 - 4.913) 

6.965 - 6.980 (0.2742 - 0.2748) 

7.945 - 7.960 (0.3128 - 0.3134) 

45° 15' - 45° 45' 

1.3 (0.051) 

1.5 (0.059) 

More than 0.5 (0.020) 

Less than 0.2 (0.008) 

0(0) 

0(0) 

Lifter outside diameter 

Lifter guide inside diameter 

Clearance between lifter and 
lifter guide 

EM-54 

I VG30i I 

51.2 (2.016) 

44.1 (1.736) 

30.0/523.7 
(30.0/53.4, 1.181 /117. 7) 

25.0/255.0 
(25.0/26.0, 0.984/57.3) 

2.2 (0.087) 

1.9 (0.075) 

Unit: mm (in) 

15.947 - 15.957 
(0.6278 - 0.6282) 

16.000- 16.013 
(0.6299 - 0.6304) 

0.043 - 0.066 
(0.0017 - 0.0026) 



Valve guide 

Valve guide 

Outer 
diameter 

Valve guide 

Inner 
diameter 
[Finished 
size] 

Cylinder head 
valve guide hole 
diameter 

Interference 
fit of valve 
guide 

Stem to guide 
clearance 

Valve deflection 
limit 

Intake 

Exhaust 

Intake 

Exhaust 

Intake 

Exhaust 

Intake 

Exhaust 

Intake 

Exhaust 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 
Inspection and Adjustment (Cont'd) 

Intake valve seat 

Unit: mm (in) 

Standard Service 

11.023 - 11.034 11.223-11.234 
( 0.4340 - 0.4344) ( 0.4418 - 0.4423) 

12.023 - 12.034 12.223 - 12.234 
(0.4733 - 0.4738) (0.4812 - 0.4817) 

7.000 - 7.018 
(0.2756 - 0.2763) 

8.000 -8.018 
(0.3150 - 0.3157) 

10.975 - 10.996 11.175 - 11.196 
(0.4321 - 0.4329) (0.4400 - 0.4408) 

11.975 - 11.996 12.175-12.196 
(0.4715- 0.4723) (0.4793 - 0.4802) 

0.027 - 0.059 
(0.0011 - 0.0023) 

0.027 - 0.059 
(0.0011 - 0.0023) 

Standard 

0.020 - 0.053 
(0.0008 - 0.0021) 

0.040 - 0.073 
(0,0016 - 0.0029) 

Max. tolerance 

0.10 (0.0039) 

0.20 (0.0079) 

41.6 - 41.8 
----(1.638 - 1.646) dia.---

Oversize (0.5 (0.020)] 

44.500 - 44.516 (1.7520 - 1.7526) dia. 

Cylinder head 

41.6 -41.8 
---- (1.638 -1.646) dia.---

Unit: mm (in) SEM755A 

Exhaust valve seat 

Standard 

~ 15° 

1.7 (0.06 

Rocker shaft and rocker arm 32.5 - 32.7 

Rocker shaft 

Outer diameter 

Rocker arm 

Inner diameter 

Clearance between rocker arm 
and rocker shaft 

Unit: mm (in) 

17.979 -18.000 
(0.7078 - 0.7087) 

18.007 - 18.028 
(0.7089 - 0.7098) 

0.007 - 0.049 (0.0003 - 0.0019) 

---(1.280 - 1.287) dia. ---1 

34.4 - 34.6 
---- (1.354 - 1.362) dia.---, 

Oversize (0.5 (0.020)] 

R0.3-0.5 
(0.012 -0.020) 37.500-37.516 (1.4764-1.4770) dia. 

Cylinder head 

34.4- 34.6 (1.354 - 1.362) dia. 

Unit: mm (in) SEM756A 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 
Inspection and Adjustment (Cont'd) 

PISTON, PISTON RING AND PISTON PIN 

Available piston 

Piston ring 

Unit: mm (in) 

a 

Standard 
Grade No. 1 
Grade No. 2 

Piston Grade No. 3 
skirt Grade No. 4 
diam- Grade No. 5 
eter 
"A" 0.25 (0.0098) • 

oversize (Service) 

0.50 (0.0197) 
oversize (Service) 

"a" dimension 

Piston pin hole diameter 

Piston clearance to 
cylinder block 

Unit: mm (in) 

SEM891 B 

86.965 - 86.975 (3.4238 - 3.4242) 
86.975 - 86.985 (3.4242 - 3.4246) 
86.985 - 86.995 (3.4246 - 3.4250) 
86.995 - 87.005 (3.4250 - 3.4254) 
87.005 - 87.015 (3.4254 - 3.4258) 

87 .215 - 87 .265 (3.4337 - 3.4356) 

87.465 - 87 .515 (3.4435 - 3.4455) 

20 (0.79) 

20.969 - 20.981 (0.8255- 0.8260) 

0.025 - 0.045 (0.0010 - 0.0018) 

----Side clearance 

Top 

2nd 

Oil 

Ring gap 

Top 

2nd 

Oil (rail ring) 

Piston pin 

Piston pin outer diameter 

Interference fit of 
piston pin to piston 

Piston pin to connecting 
rod bush clearance 

Standard Limit 

0.040 - 0.073 
(0.0016 - 0.0029) 

0.1 (0.004) 
0.030 - 0.063 

(0.0012 - 0.0025) 

0.015 - 0.190 -
(0.0006 - 0.0075) 

0.21 - 0.44 
(0.0083 - 0.0173) 

0.18 -0.44 
(0.0071 - 0.0173) 

1.0 (0.039) 

0.20-0.76 
(0.0079 - 0.0299) 

Unit: mm (in) 

20.971 - 20.983 (0.8256 - 0.8261) 

-0.008 to 0.004 (-0.0003 to 0.0002) 

0.005 - 0.017 (0.0002- 0.0007) 

*Values measured at ambient temperature of 20°C (68° F) 

CONNECTING ROD 

Center distance 

Bend, torsion [per 100 
(3.94)] 

Limit 

Piston pin bushing 
inner diameter* 

Connecting rod big end 
inner diameter 

Side clearance 
Standard 
Limit 

Unit: mm (in) 

154.10 - 154.20 (6.0669 - 6.0709) 

0.10 (0.0039) 

20.982- 20.994 (0.8261 - 0.8265) 

53.000 - 53.013 (2.0866 - 2.0871) 

0.20 - 0.35 (0.0079 - 0.0138) 
0.40 (0.0157) 

* After installing in connecting rod 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 
Inspection and Adjustment (Cont'd) 

CAMSHAFT AND CAMSHAFT BEARING 

Front 

Camshaft journal to 
bearing clearance 

Inner diameter of 
camshaft bearing 

Standard 

0.045 - 0.090 
(0.0018 -0.0035) 

@= 47.000-47.025 
(1.8504- 1.8514) 

@ : 42.500 - 42.525 
( 1.6732 - 1.6742) 

@ : 48.000 - 48.025 
( 1.8898 - 1.8907) 

Outer diameter of @ : 46.920 - 46.940 
camshaft journal ( 1.8472 - 1.8480) 

Camshaft runout 
[T.I.R.*] 

Camshaft end play 

@ : 42.420 - 42.440 
( 1.6701 - 1.6709) 

@ : 47.920- 47.940 
(1.8866 - 1.8874) 

Less than 
0.04 (0.0016) 

0.03- 0.06 
(0.0012 - 0.0024) 

Unit: mm (in) 

L.H. camshaft 

SEM893B 

Max. tolerance 

0.15 (0.0059) 

0.1 (0.004) 

EM671 

Cam height "A" 
Intake 
Exhaust 

39.537- 39.727 (1.5566-1.5641) 

Wear limit of cam 
height 

*Total indicator reading 

0.15 (0.0059) 

Valve timing 

a b C 

B.D.C. 

d e 

EM120 

Unit: degree 

248° 248° 10° 58° 10° 58° 

CYLINDER BLOCK 

Surface flatness 
Standard 

Limit 

Height (nominal) 

Cylinder bore 
Inner diameter 

Standard 
Grade No. 1 
Grade No. 2 
Grade No. 3 
Grade No. 4 
Grade No. 5 

Wear limit 

Out-of-round (X-Y) 

Taper (A-B-C) 

Main journal inner 
diameter 

Grade No. 0 

Grade No. 1 

Grade No. 2 

Difference in inner 
diameter between cylinders 

Standard 

Wear limit 

Feeler gauge extracting 
force N (kg, lb) 
[with gauge thickness 
0.04 mm (0.0016 in)] 

Unit: mm (in) 

SEM321A 

Less than 0.03 (0.0012) 

0.10 (0.0039) 

227.65±0.05 (8.9626±0.0020) 

87.000 - 87.010 (3.4252 -3.4256) 
87.010 -87.020 (3.4256 - 3.4260) 
87.020 - 87.030 (3.4260 -3.4264) 
87.030 - 87.040 (3.4264 -3.4268) 
87.040 -87.050 (3.4268 -3.4272) 

0.20 (0.0079) 

Less than 0.Q15 (0.0006) 

Less than 0.Q15 (0.0006) 

66.645 - 66.654 (2.6238 - 2.6242) 

66.654 - 66.663 (2.6242 - 2.6245) 

66.663 - 66.672 (2.6245 - 2.6249) 

Less than 0.05 (0.0020) 

0.20 (0.0079) 

2.0 - 14.7 (0.2 - 1.5, 0.4 - 3.3) 
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CRANKSHAFT 

Main journal dia. "Dm" 
Grade No. 0 

Grade No. 1 

Grade No. 2 

Pin journal dia. "Dp" 

Center distance "r" 

Out-of-round (X-Y) 
Standard 

Taper (A-Bl 
Standard 

Runout [T.I.R.] 
Standard 

Free end play 
Standard 

Limit 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 
Inspection and Adjustment (Cont'd) 

AVAILABLE MAIN BEARING 

Unit: mm (in) 

62.967 - 62.975 (2.4790- 2.4793) 

62.959 - 62.967 (2.4787 - 2.4790) 

62.951 -62.959 (2.4784 - 2.4787) 

49.955-49.974 (1.9667 -1.9675) 

41.5 (1.634) 

Less than 0.005 (0.0002) 

Less than 0.005 (0.0002) 

Less than 0.10 (0.0039) 

0.05 - 0.17 (0.0020 - 0.0067) 

0.30(0.0118) 

Dp SEM645 

Upper main bearing 
(With oil groove) No. 1* 

*: With oil groove 

No.:-~ ~ FRONT 

···: ~~ ~~, 
~ No.3 

No. 1 main bearing 

Grade 
number 

0 

2 

Thickness "T" 
mm (in) 

1.817 - 1.821 
(0.0715 - 0.0717) 

1.821 - 1.825 
(0.0717 -0.0719) 

1.825-1.829 

No.4 Lower main bearing 
(Without oil groove) 

SEM327A 

Width "W" Identification 
mm (in) color 

Black 

Brown 

22.5 
Green 

Out-of-round X-Y (0.0719 - 0.0720) (0.886) 

Taper A-B 
3 

1.829 - 1.833 
Yellow 

(0.0720 - 0.0722) 
A B 

4 
1.833 - 1.837 

Blue 
(0.0722 - 0.0723) 

No. 2 and 3 main bearing 

Grade Thickness "T" Width "W" Identification 
EM715 number mm(in) mm(in) color 

0 
1.817-1.821 

Black 
(0.0715 - 0.0717) 

1 .821 - 1.825 
Brown 

(0.0717-0.0719) 

1 .825 - 1.829 19.0 
2 

(0.0719 - 0.0720) 
(0.748) Green 

3 
1.829 - 1.833 

Yellow 
(0.0720 - 0.0722) 

4 
1 .833 - 1 .837 

Blue 
(0.0722 - 0.0723) 

EM-58 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 

No. 4 main bearing 
Inspection and Adjustment (Cont'd) 

MISCELLANEOUS COMPONENTS 

Grade 
number 

0 

2 

3 

4 

Thickness "T" 
mm (in) 

1.817- 1.821 
(0.0715 - 0.0717) 

1.821 - 1.825 
(0.0717 - 0.0719) 

1.825 - 1.829 
(0.0719 - 0.0720) 

1 .829 - 1 .833 
(0.0720 - 0.0722) 

1.833 - 1 .837 
(0.0722 - 0.0723) 

Identification 
color 

Black 

Brown 

Green 

Yellow 

Blue 

Main bearing 0.25 mm (0.0098 in) undersize 

Unit: mm (in) 

Thickness "T" 1.948 - 1.956 (0.0767 - 0.0770) 

AVAILABLE CONNECTING ROD BEARING 

Connecting rod bearing undersize 

Standard 

Undersize 
0.08 (0.0031) 
0.12 (0.0047) 
0.25 (0.0098) 

Unit: mm (in) 

Crank pin journal diameter "Dp" 

49.955 - 49.974 ( 1.9667 - 1.9675) 

49.881 - 49.894 ( 1.9638 - 1.9643) 
49.841 - 49.854 ( 1.9622 - 1.9628) 
49.711 -49.724 (1.9571 -1.9576) 

Flywheel 
Runout [T.I.R.] 

Camshaft sprocket 
Runout [T.I.R.] 

Bearing clearance 

Main bearing clearance 
Standard 

Limit 

Connecting rod bearing 
clearance 

Standard 

Limit 

EM-59 

Unit: mm (in) 

Less than 0.15 (0.0059) 

Less than 0.1 (0.004) 

Unit: mm (in) 

0.028 - 0.055 (0.0011 - 0.0022) 

0.090 (0.0035) 

0.014 - 0.054 (0.0006 - 0.0021) 

0.090 (0.0035) 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i I 

ENGINE OUTER PARTS 

Unit N•m kg-m 

Intake manifold bolt 16-20 1.6 - 2.0 

Intake manifold nut 24-27 2.4 - 2.8 

Thermal transmitter 15 -20 1.5 -2.0 

Exhaust manifold 18 -22 1.8 -2.2 

Exhaust connecting tube 22 -27 2.2-2.8 

Crankshaft pulley 123 - 132 12.5 -13.5 

Water inlet 16 - 21 1.6 -2.1 

P.C.V. valve 29 -39 3.0-4.0 

Distributor bolt 4.9 -5.9 0.5-0.6 

Alternator adjusting bar 14-17 1.4-1.7 
bolt 

E.G.R. control valve 18 -23 1.8 - 2.3 

E.G.R. tube 34-44 3.5 -4.5 

Temperature sensor 12 - 16 1.2 - 1.6 

Starter motor 30 -36 3.1 -3.7 

Tightening Torque 

ENGINE PARTS 

ft-lb Unit 

12 - 14 Rocker cover 

17 -20 Tensioner nut 

11 • 14 Belt cover 
13 -16 

Rocker shaft 
16 - 20 

90-98 
Camshaft pulley 

N·m kg-m ft-lb 

1 - 3 0.1 - 0.3 0.7-2.2 

43 -58 4.4- 5.9 32-43 

3.5 0.3 -0.5 2.2-3.6 

18- 22 1.8-2.2 13 - 16 

78-88 8.0-9.0 58-65 

12 - 15 Cylinder head Refer to "Installation" of CYLINDER HEAD. 

22 -29 Camshaft locate plate 78-88 8.0-9.0 58-65 

3.6-4.3 Water pump 16 - 21 1.6 - 2.1 12 - 15 
10 - 12 Drain plug (Oil pan) 29-39 3.0-4.0 22-29 

13 - 17 Oil pan 7-8 0.7 - 0.8 5.1 - 5.8 

25-33 Oil pump regulator valve 39-69 4.0-7.0 29 - 51 

9 -12 Oil pump securing bolts 7-8 0.7-0.8 5.1 - 5.8 

22 -27 22 • 29 2.2 -3.0 16-22 

Oil strainer 16 - 21 1.6-2.1 12 -15 

Oil strainer bracket 4-8 0.4-0.8 2.9 -5.8 

Flywheel 98 -108 10 - 11 72-80 

Rear oil seal retainer 6-7 0.6 - 0.7 4.3- 5.1 

Connecting rod Refer to "Installation" of ENGINE 
OVERHAUL. 

Main bearing cap 90- 100 9.2- 10.2 67 - 74 

Water drain plug 34-44 3.5-4.5 25-33 

Spark plug 20-29 2.0- 3.0 14- 22 
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ENGINE COMPONENTS Outer Parts 

Injection body 

~ 12 • 18 (1.2 - 1.8, 9 -13) ~ 

Water temperature sensor ' 

~ 10-13 
(1.0-1.3, 7 -9) 

~12-21 
(1.2 - 2.1, 
9 -15) 

T.V.V. 
i,· 

Oil filter 

~ 39-59 
(4.0-6.0, 
29 -43) 

Alternator 

@ 

C 11 _ ,. (1.1 _ 1s.• _ 11, 

&, 

~ 16-21 
(1.6 - 2.1, 
12 -15) 

Intake 
manifold 

Oil pressure 
switch 

EM-61 

~ 34 - 44 (3.5 - 4.5, 25 . 33) 

E.G.R. control valve 

P.C.V. valve 

fj _,._ 

Air conditioner compressor 

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

SEM194B 



CHECKING COMPRESSION PRESSURE 

SEM1138 

1. Warm up engine. 
2. Remove all spark plugs. 
Use a suitable plug wrench. 

3. Disconnect distributor harness connector. 

4. Attach a suitable compression tester. 

5. Depress accelerator pedal to fully open throttle. 
6. Crank engine and read gauge indication. 

Compression pressure: 
kPa (kg/cm2 , psi) at 350 rpm 

Standard 
1,196 (12.2, 173) 

Minimum 
902 (9.2, 131) 

Differential limit between cylinders: 
kPa (kg/cm2 , psi) at 350 rpm 

98 (1.0, 14) 
7. 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. 

• 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 im
properly. 

• If cylinder 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. 
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m s: 
I 

a, 
w 

CAUTION: 
a. Before installing timing chain, confirm that No. 1 cylinder is set at T.D.C. on_ compression stroke. 4 
b. Align silver color on timing chain and punch mark on crankshaft sprocket and camshaft sprocket. ::: 

c. After removing timing chain, do not rotate crankshaft and camshaft separately because ~,-
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TIMING CHAIN -Removal-

~ 16-22(1.6-2.2,12-16) 

~ 8 -11 (0.8 -1.1, 5.8- 8.0) 

Al,2 

L_"7"135.50 ~~ 

,-, ~~,,~~:;, •""" ~ 
~ 16 - 22 (1.6- 2.2, 12 -16) 

~: N·m (kg-m, ft-lb) 

e 
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G 

i 

SEM196B 

~ 
nl)§) 

~ 
SEM198B 

1. Drain coolant from radiator. 
Be careful not to spill coolant on drive belts. 
2. Remove radiator. 
Refer to section LC. 

3. Remove cooling fan. 

4. Remove the following belts. 
• Power steering drive belt 
• Compressor drive belt 
• Alternator drive belt 

5. Set No. 1 cylinder at T.D.C. on its compression stroke, 
as the distributor rotor points in the direction shown in 
the figure. 
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TIMING CHAIN -Removal-

SEM199B 

SEM200B 

SEM202C 

6. Remove the following parts. 
• Power steering pump, idler pulley and power steering 

brackets 
• Compressor idler pulley 
• Crankshaft pulley 
• Oil pump with pump drive spindle 
• Rocker cover 

7. Remove oil pan. (Refer to OIL PAN REMOVAL AND 
INSTALLATION.) 

8. Remove front cover. Be careful not to damage cylinder head 
gasket. 
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TIMING CHAIN -Removal-

SEM456C 

9. Remove the following parts. 
• Chain tensioner 
• Chain guides 
• Timing chain and sprocket 
• Oil thrower, oil pump drive gear and crankshaft sprocket 
Carefully remove chain tensioner. Otherwise, spring may fall 
into oil pan. 
After removing timing chain, do not rotate crankshaft and 
camshaft separately, because valves will hit piston head. 
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Check for damage and excessive wear at roller links. Replace if 
necessary. 
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TIMING CHAIN -Installation- j Z24i I 

Crankshaft~ ee 

Crankshaft sprocket~ 9 .,. 

Oil pump drive gear~~ rl 

m,,.,_,~ 

F,oo<. □ 
SEM090B 

Cam sprocket 

Crank sprocket 

• : Punch mark 

SEM089B 

1. Confirm that No. 1 cylinder is set at T.D.C. on its com
pression stroke. 

2. Install crankshaft sprocket, oil pump drive gear and oil 
thrower. 
a. Make sure that the mating marks of crankshaft sprocket 

face the engine front. 
b. Install oil pump drive gear so that large chamfered inner 

faces rearward. 

3. Install cam sprocket and timing chain. 
a. Set timing chain by aligning its mating marks with 

those of crankshaft sprocket and camshaft sprocket. 
b. Camshaft sprocket should be installed by fitting the 

knock pin of camshaft into its No. 2 hole. And No. 2 
timing mark must also be used. 

4. Tighten camshaft sprocket bolt. 
~ : Camshaft sprocket bolt 

118-157 N,m 
(12 - 16 kg-m, 87 - 116 ft-lb) 
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TIMING CHAIN -Installation- I Z24i I 

SEM459C 

SEM460C 

SEM202C 

Apply liquid 
gasket. 

SEM111B 

5. Install chain guide and chain tensioner. 
~ : Chain guide and chain tensioner bolt 

6 -10 N-m 
(0.6 - 1.0 kg-m, 4.3 - 7.2 ft-lb) 

• When installing chain guide, move chain guide in direction 
that gives strain to chain. 

• Adjust the protrusion of chain tensioner spindle to 0 mm 
(0 in) with slack side chain guide. 

6. Apply sealant to upper and lower portions of front cover. 
Remove excess sealant. 

7. Apply lithium grease to sealing lip of crankshaft oil seal. 

8. Install front cover. 
Be careful not to damage cylinder head gasket. 

~ : Front cover bolt 
Size MS 

10 - 16 N-m 
(1.0- 1.6 kg-m, 7 -12 ft-lb) 

Size M6 
4 -10 N-m 
(0.4 - 1.0 kg-m, 2.9 - 7 .2 ft-lb) 

9. Apply liquid gasket to sealing point of cylinder head and 
install rubber plug. (Refer to page EM-85.) 

EM-69 



TIMING CHAIN -Installation-

Crankshaft pulley 
SEM120B 

M' Punch mark 

SEM121B 

~~ ~ ~ 
n t::i:§1 

\~'t-) 

SEM206B 

10. Install oil pan. (Refer to OIL PAN REMOVAL AND 
INSTALLATION.) 

t9J : Oil pan bolt 
6.3-8.3 N-m 
(0.64 - 0.85 kg-m, 4.6 - 6.1 ft-lb) 

11. Install cranksahft pulley. 
t9l : Crankshaft pulley bolt 

118-157 N-m 
(12 -16 kg-m, 87 -116 ft-lb) 

12. Install oil pump and distributor driving spindle in front cover. 
t9J : 11 - 15 N ,m 

(1.1 -1.5 kg-m, 8-11 ft-lb) 
• Assemble oil pump and drive spindle, aligning driving spindle 

face with oil pump hole. 
Refer to LC section. 

13. Ensure that No. 1 cylinder is set at T.D.C. on its compression 
stroke, and that distributor rotor is set at No. 1 cylinder 
spark position. 

14. Slowly rotate crankshaft to ensure pistons do not interfere 
with valves. 
• Do not rotate crankshaft quickly or with force. Other

wise, valves may be damaged by pistons. 
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TIMING CHAIN -Installation-

15. Install the following parts. 
• Rocker cover 
• Compressor idler pulley 
• Power steering pump, idler pulley and power steering 

brackets. 
• Fan and pulley 
• Drive belts 

' • Other parts 

SEM199B 

16. Adjust drive belt tension. 
Refer to MA section. 
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CAUTION: 
a. When installing sliding parts such as bearings, be sure to apply engine oil on the sliding surfaces. 

b. Use new gasket and oil seals. 
c. Be careful not to damage oil seal. 

t°J 15 · 25 (1.5 • 2.5, 11 -18) 

t°J 16 • 22 (1.6 • 2.2, 12 • 16) 
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CYLINDER HEAD -Removal-

SEM218C 

1. Drain coolant from radiator. 
Be careful not to spill coolant on drive belts. 

2. Remove the following parts. 
• Power steering pump drive belt 
• Power steering pump, idler pulley and power steering 

brackets 
3. Disconnect front exhaust tube from exhaust manifold. 

4. Remove rocker cover. 
5. Set No. 1 cylinder at T.D.C. on its compression stroke as 

the distributor rotor points in the direction shown in the 
figure. 

6. Loosen camshaft sprocket bolt. 
7. Support timing chain by using Tool between timing chain. 
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@ 00 

SEM144 

8. Remove camshaft sprocket. 

9. Loosen cylinder head bolts in the sequence shown. 
Head warpage or cracking could result from removing them 
in incorrect order. 

10. Remove cylinder head to front cover securing bolts. 
~ : 4 - 10 N,m (0.4 - 1.0 kg-m, 2.9 - 7 .2 ft-lb) 

11. Remove cylinder head with intake and exhaust manifold. 
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CYLINDER HEAD -Disassembly- I Z24i I 

SEM145 

1. Remove intake manifold with injection body and exhaust 
manifold. 

2. Remove rocker shaft assembly together with securing bolts. 
a. Do not remove bolts at No. 1 and No. 5 brackets since 

rocker shaft bracket and rocker will spring out. 
b. When loosening bolts, evenly loosen from outside in 

sequence. 
3. Remove camshaft. 

4. Remove valves, valve springs and relating parts using Tool. 
Keep the disassembled parts in order. 
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CYLINDER HEAD -Inspection- I Z24i I 

SEM151 

Top 

Center 

Bottom 

SEM093B 

CYLINDER HEAD DISTORTION 
Cylinder head distortion: 

Less than 0.1 mm (0.004 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) 
After resurfacing the cylinder head, check that camshaft rotates 
freely by hand. If resistance is felt, the cylinder head must be 
replaced. 

Cylinder head height (Nominal): 
98.9±0.2 mm (3.894±0.008 in) 

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: 
Maximum limit 

0.10 mm (0.0039 in) 
Maximum allowable deflection 
(Dial indicator reading) 

0.2 mm (0.008 in) 
• To determine the correct replacement part, measure valve 

stem diameter and valve guide bore. 
For dimensions, refer to S.D.S. 
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CYLINDER HEAD -Inspection-

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 (2t, 2.2 US 
ton, 2.0 Imp ton) pressure] or hammer, and suitable tool. 

3. Ream cylinder head valve guide hole. 
Valve guide.hole inner diameter 
(For service parts): mm (in) 

12.185-12.196 (0.4797 - 0.4802) 

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and 
press service valve guide onto cylinder head. 

5. Ream valve guide. 
Finished size: 

8.000 - 8.018 mm (0.3150 - 0.3157 in) 
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W: Refer to S.D.S. 

CYLINDER HEAD -Inspection-

SEM795A 

> 
SEM635A 

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. 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 service valve seat 

[Oversize 0.5 mm (0.020 in)] : 
Intake 

45.500 - 45.516 mm (1.7913 - 1.7920 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. 

3. Heat cylinder head to a temperature of 150 to 160°C (302 to 
320° F). 

4. Press fit insert until it seats on the bottom, and caulk more 
than 4 points. 

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 a lapping compound. 

7. Check contact condition of valve seat. 
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SEM098B 

SEM099B 

SEM100B 

SEM549A 

CAMSHAFT VISUAL CHECK 
Check camshaft for scratches, seizure and wear. 

CAMSHAFT END PLAY 
1. Install camshaft and locate plate in cylinder head. 
2. Measure camshaft end play. 

Camshaft end play: 
Limit 0.2 mm (0.008 in) 

CAMSHAFT JOURNAL CLEARANCE 
1. Measure the inside diameter of camshaft bearing. 

Standard inner diameter: 
33.000 - 33.025 mm (1.2992 - 1.3002 in) 

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

32.920 - 32.940 mm (1.2961 - 1.2968 in) 
If the clearance is greater than the maximum, replace camshaft 
and/or cylinder head. 

Maximum clearance: 
0.12 mm (0.0047 in) 

CAMSHAFT RUNOUT 
Runout [T.I.R. (Total Indicator Reading)]: 

Limit 0.02 mm (0.0008 in) 
at the center journal 

If beyond the limit, replace. 

CAMSHAFT CAM HEIGHT 
Standard cam height: 

Intake 
38.477 - 38.527 mm (1.5148 - 1.5168 in) 

Exhaust 
38.481 - 38.531 mm (1.5150 -1.5170 in) 

Cam wear: 
Limit 0.25 mm (0.0098 in) 

If wear is beyond the limit, replace. 
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CAMSHAFT SPROCKET RUNOUT 
Install sprocket on camshaft and check for runout. 
If runout exceeds the specified limit, replace camshaft sprocket. 

Runout (Total indicator reading): 
Limit 0.1 mm (0.004 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 
Out-of-square "S" mm (in): 

Outer 
Less than 2.2 (0.087) 

Inner 
Less than 1.9 (0.075) 

VALVE SPRING PRESSURE LOAD 
Refer to S.D.S. 

ROCKER SHAFT AND ROCKER ARM 
1. Check rocker shafts and rocker arms for scratches, seizure 

and wear. 
2. Check outer diameter of rocker shaft. 

Diameter mm (in): 
19.979 - 20.000 (0.7866 - 0.7874) 
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CYLINDER HEAD -Inspection-

SEM103B 

3. Check inner diameter of rocker arm. 
Diameter mm (in): 

20.007 • 20.028 (0.7877 • 0.7885) 
Rocker arm to shaft clearance mm (in): 

0.007 • 0.049 (0.0003 • 0.0019) 
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CYLINDER HEAD -Assembly-

Inner spring seat 

Install above order. 
SEM160 

Wide pitch 

• Cylinder head side SEM6388 

SEM188B 

• Discard old oil seal and install new one. 
• Apply a coat of engine oil to sealing lips of oil seal and 

frictional surfaces of moving parts. 

1. Install valve component parts. 
• Before installing valve oil seal, install inner valve spring seat. 
• Install outer valve spring (uneven pitch type) with its narrow 

pitch side toward cylinder head side. 
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CYLINDER HEAD -Assembly 
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f: '.-1--·_! 1 Rocker bracket 

2 Rocker shaft 
3 Bolt 

1 
4 Spring 

2 @ 5 Rocker arm 

1,,f ' ". 

ci) SEM161 

Slits 

ched marks 

Intake 

Exhaust 
SEM162 

(A - Z) Marked on cylinder head 

(A-Z)(2A-2Z) (A-2) (A-2) (A-2) 

Markad on brackets 
SEM163 

Knock pin 
Place upside 

2. Install rocker shaft bracket, valve rocker, and spring on valve 
rocker shaft, observing the following. 

( 1) Intake rocker shaft has identification mark (slit on front 
surface), but exhaust rocker shaft does not. 

(2) Both rocker shafts should be assembled so that punched 
marks on front surfaces come to upside. Marks are used to 
identify oil hole direction. 

(3) No. 1 and No. 3 cylinder's intake and exhaust valve rockers 
are same parts, and provide identification mark "1 ". Similar
ly, the one for No. 2 and No. 4 cylinder provides mark "2". 

(4) Be careful not to miss original location of rocker shaft 
brackets. For this purpose, the same alphabetical identifi
cation marks are provided on each bracket and cylinder 
head. 

To prevent rocker shaft brackets from slipping out of rocker 
shafts, insert bracket bolts (any bolt will do) into bolt holes of 
No. 1 and No. 5 rocker shaft bracket. 
3. Mount camshaft onto cylinder head, placing knock pin at 

front end to top position. 
Apply engine oil to camshaft when mounting onto cylinder head. 

4. Mount valve rocker shaft assembly on cylinder head by 
accommodating to knock pin of the head. Then, tighten 
to the specified torque. 

~ : Rocker shaft bracket bolt 
15- 25 N,m 
(1.5 - 2.5 kg-m, 11 - 18 ft-lb) 

• Tighten bolts gradually, in two to three stages outwardly 
from center bracket. 

• When tightening bolts, make space under cylinder head 
since some valves will open and interfered. 
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Place upside 

CYLINDER HEAD -Installation-

SEM108B 

Knock pin 

1. Install cylinder head with new gasket and tighten cylinder 
head bolts. 
• Tightening procedure 
1st Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-lb). 
2nd Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-lb) 
3rd 
4th 
5th 

Loosen all bolts completely. 
Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-lb). 
Tighten all bolts to 74 to 83 N-m (7.5 to 8.5 kg-m, 
54 to 61 ft-lb) or if you have an angle wrench, turn 
all bolts 90 to 95 degrees clockwise. 

2. Confirm that No. 1 cylinder is set at T.D.C. on its com-
pression stroke. 

3. Ensure that front knock pin is positioned at upper surface of 
camshaft. 

4. Set chain on camshaft sprocket by aligning each mating 
mark. Then install camshaft sprocket to camshaft. 
• Camshaft sprocket should be installed by fitting the 

knock pin of camshaft into its No. 2 hole. And No. 2 
timing mark must also be used. 
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L~ .... 
(liquid gasket) SEM931 B 
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~~n\ 
SEM932B 

V///IIIIIJ) 
N.G. Good 

SEM933B 

~ : Camshaft sprocket bolt 
118 - 157 N-m 
(12 - 16 kg-m, 87 - 116 ft-lb) 

5. Install rubber plugs as follows: 
( 1) Apply liquid gasket to rubber plugs. 
• Rubber plugs should be replaced with rocker cover gasket. 
• Rubber plugs should be installed within 5 minutes of apply

ing liquid gasket. 

(2) Install rubber plugs, then move them with your fingers to 
uniformly spread the gasket on cylinder head surface. 

• Rubber plugs should be installed flush with the surface. 
• Do not start the engine for 30 minutes after installing rocker 

cover. 
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CYLINDER HEAD -Installation-

SEM467C 

6. Adjust valve clearance. 
(1) Set No. 1 cylinder to top dead center on its compression 

stroke, and adjust valve clearance CD, ®, @ and ®. 
(2) Again, rotate crankshaft one turn so that No. 4 cylinder is 

at top dead center of its compression stroke, and adjust 
valve clearance @, @, (j) and ®. 

Valve clearance: 
Unit: mm (in) 

--------- COLD* HOT 

Intake 0.21 (0.008) 0.3 (0.012) 

Exhaust 0.23 (0.009) 0.3 (0.012) 

*: At a temperature of approximately 20°C (68° F) 

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

7. Install the following parts. 
• Rocker cover 
• Power steering pump, idler pulley and brackets. 
• Power steering pump drive belt 

8. Connect exhaust manifold and exhaust tube. 
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OIL SEAL REPLACEMENT 
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Rear 

Oil seal 

Crankshaft 

SEM212B 

SEM117B 

OIL SEAL INSTALLING DIRECTION 

CRANKSHAFT FRONT 01 L SEAL 
1. Remove the following parts. 

• Cooling fan 
• Radiator shroud 
• Crankshaft pulley 

2. Remove oil seal. Be careful not to damage surface of crank
shaft. 

3. Apply engine oil to oil seal and install it in place using 
suitable tool. 

4. Install the following parts. 
• Crankshaft pulley 
• Cooling fan 
• Radiator shroud 

CRANKSHAFT REAR OIL SEAL 
1. Remove transmission. (Refer to MT or AT section.) 
2. Remove flywheel. Remove oil seal using a suitable tool. 

Be careful not to damage surface of crankshaft. 

3. Apply engine oil to oil seal and install it in place using 
suitable tool. 

4. Install transmission. (Refer to MT or AT section.) 
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OIL SEAL REPLACEMENT 

-?5lrur~ I R,~r© -
Compressed air SEM254 

SEM188B 

VALVE OIL SEAL 

1. Remove rocker cover. 
2. Remove rocker arm and rocker shaft assembly. 
3. Remove all spark plugs. 

4. Install air hose adapter into spark plug hole and apply air 
pressure to hold valves in place [Apply pressure of 490 kPa 
(5 kg/cm 2 , 71 psi)]. 

When performing this operation piston should be set at T.D.C. 
5. Remove valve spring and valve oil seal. 

6. Apply engine oil to valve oil seal and install it in place. 
Before installing valve oil seal, install inner valve spring seat. 

7. Install parts in the reverse order of removal. 
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ENGINE OVERHAUL -Disassembly-
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( - ) SEM744 

Loosen in numerical order. SEM173B 

PISTON AND CRANKSHAFT 
1. Place engine on work stand . 

2. Drain coolant and oil. 
3. Remove water pump. 
4. Remove oil pan and oil pump. 
5. Remove cylinder heads. 
6. Remove pistons. 

7. Remove bearing cap and crankshaft. 
Place the bearings and caps in their proper order. 
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SEM312A 

Piston Feeler 
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PISTON AND PISTON PIN CLEARANCE 
• Confirm the fitting of piston pin into piston pin hole to such 

an extent that it can be pressed smoothly by finger at room 
temperature. 

Piston pin to piston clearance: 
0.008 - 0.012 mm (0.0003 - 0.0005 in) 

Apply engine oil to piston 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) 

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

PISTON RING GAP 
Standard ring gap mm (in): 

Top ring 
0.28 - 0.38 (0.0110 - 0.0150) 

2nd ring 
0.25 - 0.35 (0.0098 - 0.0138) 

Oil ring 
0.20 - 0.60 (0.0079 - 0.0236) 

Max. limit of ring gap mm (in): 
0.5 (0.020) 

BEARING CLEARANCE 
Bearing clearance mm (in): 

Main bearing 
No. 1 and No. 5 bearings 

0.020 - 0.062 (0.0008 - 0.0024) 
No. 2, No. 3 and No. 4 bearings 

0.020 - 0.075 (0.0008 - 0.0030) 
Limit 0.12 (0.0047) 

Connecting rod bearing 
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EM142 

SEM174B 

Method A (Using plastigage) 

CAUTION: 
• Do not turn crankshaft or connecting rod while the plastigage 

is being inserted. 

• When bearing clearance exceeds the specified limit, ensure 
that the proper bearing has been installed. Then if excessive 
bearing clearance exists, use thicker main bearing or under
sized bearing so that the specified bearing clearance is 
obtained. 

Method B (Using dial gauge & micrometer) 
Main bearing 
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. 

toJ : 44-54 N,m 

(4.5 - 5.5 kg-m, 33 - 40 ft-lb) 

3. Measure inside diameter "A" of main journal. 

4. Measure outside diameter "Dm" of main journal in crank
shaft. 

5. Calculate main bearing clearance. 
Main bearing clearance = A - Dm 
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ENGINE OVERHAUL -Inspection-

SEM507A 

X 

y 

Taper: A- B 

Out-of-round : X - Y 
SEM316A 

Connecting rod bearing 
1. Install connecting rod bearing to connecting rod and cap. 
2. Install connecting rod cap to connecting rod. 
Apply engine oil to the thread portion of bolts and seating 
surface of nuts. 

~ : 44 - 54 N-m 
(4.5 - 5.5 kg-m, 33 - 40 ft-lb) 

3. Measure inside diameter "C" of bearing. 
4. Measure outside diameter "Dp" of pin journal in crankshaft. 
5. Calculate connecting rod bearing clearance. 

Connecting rod bearing clearance = C - Dp 

CONNECTING ROD BEND AND TORSION 
Bend and torsion: 

Limit 0.05 mm (0.0020 in) 
per 100 mm (3.94 in) length 

CRANKSHAFT 
1. Check crankshaft journals for score, bias, wear or cracks. If 

faults are minor, correct with fine crocus cloth. 

2. Check journals with a micrometer for taper and out-of-round. 
Out-of-round (X-Y): 

Less than 0.01 m.m (0.0004 in) 
Taper (A-B): 

Less than 0.01 mm (0.0004 in) 
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Measuring points 

Distortion: 
Less than 0.1 mm (0.004 in) 

ENGINE OVERHAUL -Inspection-

SEM655A 

a. When regrinding crank pin and crank journal, measure "L" 
dimension in fillet roll. Make sure the measurements exceed 
the specified limit. If the measurements are within the speci
fied limit, do not regrind. 

L: More than 0.1 mm (Q.004 in) 
b. Do not grind off fillet roll. 
c. Refer to S.D.S. for regrinding crankshaft and available service 

parts. 

3. Check crankshaft runout. 
Runout [T.I.R. (Total Indicator Reading)]: 

Less than 0.05 mm (0.0020 in) 

CYLINDER BLOCK DISTORTION AND WEAR 
1. If beyond the specified limit, resurface it. 
Resurfacing limit: 
The resurfacing limit of cylinder block is determined by the 
cylinder head 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 block height from crank shaft 
center: 

247.00±0.05 mm (9.7244±0.0020 in) 
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ENGINE OVERHAUL -Inspection-

20 (0.79) 
711L 

B '°'ir 
100 (3.94) 

LI 

X 

y Unit: mm (in) 

EM422 

2. Using a bore gauge, measure cylinder bore for wear, out-of
round or taper. 

Standard inner diameter mm (in): 
89.000 - 89.050 (3.5039 - 3.5059) 
Refer to S.D.S. 

Out-of-round (X-Y): 
Limit 0.015 mm (0.0006 in) 

Taper (A-B): 
Limit 0.010 mm (0.0004 in) 

3. Check for scratches or seizure. If seizure is found, hone it. 

CYLINDER BORING 
When any cylinder needs boring, all other cylinders must also be 
bored. 
1. Determine piston oversize according to amount of cylinder 

wear. 
Oversize pistons are available for service. 
Refer to S.D.S. 
2. The size to which cylinders must be honed is determined by 

adding piston-to-cylinder clearance to the piston skirt 
diameter "A". 

Dimension "a": 
About 20 mm (0. 79 in) 

Rebored size calculation: 
D =A+ B - C =A+ [0.005 to 0.025 mm 

(0.0002 to 0.0010 in)] 
where, 
D: Bored diameter 
A: Skirt diameter as measured 
B: Piston-to-wall clearance 
C: Honing allowance 0.02 mm (0.0008 in) 

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

4. Cut cylinder bores. 
• 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. 
5. Hone the cylinders to the required size referring to S.D.S. 
6. Measure the finished cylinder bore for out-of-round and 

taper. 
• Measurement of a just machined cylinder bore requires 

utmost care since it is expanded by cutting heat. 
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ENGINE OVERHAUL - Inspection 

SEM126 

PISTON TO CYLINDER WALL CLEARANCE 
Using micrometer 
1. Measure piston and cylinder bore diameter. 

Piston diameter "A": 
Refer to S.O.S. 

Measuring point "a": 
20 mm (0.79 in) 

2. Check that piston clearance is within the specification. 
Piston clearance: 

0.025 - 0.045 mm (0.0010 - 0.0018 in) 
Using feeler gauge 
When pulling feeler gauge straight upward, measure the extract
ing force. It is recommended that piston and cylinder be heated 
to 20°C (68°F). 

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 lb) 

FLYWHEEL RUNOUT 
Runout (Total indicator reading): 

Less than 0.10 mm (0.0039 in) 
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ENGINE OVERHAUL -Assembly-

Cylinder No. 

Engine front SEM763A 

ST13030001 
(J26365-A) 

EM156 

SEM442 

c: Top ring 

"fi ~ Oil ring I j '\ ~•"- raUI 

--~I--- . ) U Oil ring 
Piston pin direction f) (expander) 

Second ring 
Oil ring (lower rail) 

EM725 

Rear Front 

fil. Upper 

IT L,.ower 

SEM168 

PISTON 
a. Numbers are stamped on the connecting rod and cap corre

sponding to each cylinder. Care should be taken to avoid a 
wrong combination including bearing. 

b. When pressing piston pin in connecting rod, apply engine oil 
to pin and small end of connecting rod. 

c. After assembling, ascertain that piston swings smoothly. 

Install piston assembly. 
Install so that stamped mark on ring faces upward. 
a. Top ring is barrel face type. 
b. Second ring is undercut type. 
c. In the combined oil ring, upper rail is the same as lower one. 
d. Apply engine oil to sliding parts. 
e. Arrange so that the front mark on piston head faces to the 

front of engine. 

CRANKSHAFT 
1. Set main bearings in the proper position on cylinder block. 
If either crankshaft, cylinder block or main bearing is reused 
again, it is necessary to measure main bearing clearance. 
a. Only center bearing (No. 3) is a flanged type. 
b. All inter-bearings (No. 2 and No. 4) are the same type. 
c. Front bearing (No. 1) is also the same type as rear bearing 

(No. 5). 
d. Upper and lower bearings are not interchangeable. Upper 

ones have oil groove. 
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ENGINE OVERHAUL - Assembly 

SEM1738 

EM544 

2. Apply engine oil to main bearing surfaces on both sides of 
cylinder block and cap. 

3. Install crankshaft and main bearing caps and tighten bolts to 
the specified torque. 

t9l : 44-54 N-m 
(4.5 - 5.5 kg-m, 33 - 40 ft-lb) 

• Tighten in two or three stages. 
• After securing bearing cap bolts, ascertain that crankshaft 

turns smoothly by hand. 

4. Make sure that there exists proper end play of crankshaft 
at center bearing. 

Crankshaft free end play: 
Standard 

0.05 - 0.18 mm (0.0020 - 0.0071 in) 
Limit 

0.30 mm (0.0118 in) 

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

Standard 
0.20 - 0.30 mm (0.0079 - 0.0118 in) 

Limit 
0.60 mm (0.0236 in) 

If beyond the limit, replace connecting rod and/or crankshaft. 

6. 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. 
• Arrange so that the front mark on piston head faces to the 

front of engine. 

(2) Install connecting rod bearing caps. 
a) Tighten bolts 14 to 16 N,m (1.4 to 1.6 kg-m, 10 to 12 ft-lb) 

and then turn bolts to 60 degree with an angle wrench. 
b) If angle wrench is not available, tighten bolts 38 to 44 N-m 

(3.9 to 4.5 kg-m, 28 to 33 ft-lb). 
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SERVICE DATA AND SPECIFICATIONS (S. D.S.) 

Cylinder arrangement 

Displacement 

Bore and Stroke 

Valve arrangement 

Firing order 

cm3 (cu in) 

mm(in) 

Number of piston rings 
Compression 
Oil 

Number of main bearings 

Compression ratio 

CYLINDER HEAD 

Head distortion 

Head height (Norminall 

General Specifications 

ln-line-4 

2,389 (145.78) 

89 X 96 (3.50 X 3.78) 

O.H.C. 

1-3-4-2 

2 

5 

8.3 

Compression pressure 
Standard 

Minimum 

Differential limit 
between cylinders 

Unit: kPa (kg/cm2 , psi)/rpm 

1,196 (12.2, 173)/350 

902 (9.2, 131)/350 

98 (1.0, 14)/350 

Inspection and Adjustment 

VALVE 
Unit: mm (in) Unit: mm (in) 

Limit 

0.1 (0.004) 

98.9±0.2 (3.894±0.008) D 

M--'1-------L------• 
SEM181 ----- Standard Limit 

In. 
42.0 -422 

(1 .654 - 1 .661) 
-

Valve head 
diameter "H" 38.0- 38.2 

Ex. 
(1.496-1.504) 

-

In. 
122.8-123.1 

(4.835 - 4.846) -
Valve length "L" 

Ex. 
123.6 - 123.9 

(4.866 - 4.878) 
-

In. 
7.965 - 7.980 

(0.3136 - 0.3142) 
-

Valve stem 
diameter "D" 7.945 - 7.960 

Ex. 
(0.3128 - 0.3134) 

-

Valve face angle In. 

"ol' - 45°30'±15' -
Ex. 

Valve head In. 1.3 (0.051) 0.5 (0.020) 

margin "M" Ex. 1.5 (0.059) 0.5 (0.020) 

Grinding of valve In. 

stem end - - 0.2 (0.008) 
Ex. 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

Valve clearance 
Unit: mm (in) 

*Cold Hot 

Intake 0.21 (0.008) 0.30 (0.012) 

Exhaust 0.23 (0.009) 0.30 (0.012) 

*: At a temperature of approximately 20° C (68° F) 
Whenever valve clearances are adjusted to cold specifications, check 
that the clearances satisfy hot specifications and adjust again if 
necessary. 

Valve spring 
Unit: mm (in) ------ Standard Limit 

Outer 49.77 (1.9594) -
Free height 

Inner 44.10 (1.7362) -

mm/N 40.0/225.6 40.0/210.9 
Outer (kg), (23.0), (21.5), 

Assembled (in/lb) { 1.575/50. 7) (1 .575/47 .4) 
height/ 
tension mm/N 35.0/107.9 35.0/99.1 

Inner {kg), (11.0), (10 .1 ), 
(in/lb) (1.378/24.3) (1 .378/22 .3) 

Out-of- Outer - 2.2 (0.087) 

square Inner - 1.9 (0.075) 

Valve guide Unit: mm (in) 

EXHAUST 
8.3 - 8.5 (0.327 - 0.335) dia. 

310~ 
INTAKE 

Snap ring groove 

t-------+--+ d D 

----10.1 -11.0 (0.421 -0.433) 

SEM175 

Intake Exhaust 
10.2 - 10.4 LL 10.2 - 10.4 1 
(0.402 - 0.409) - II i I' {0.402 - 0.409) ~ 

---------Valve guide 
Outer diameter 
"D" 

Valve guide 

_) 

a 
INTAKE 

Standard 

12.023 - 12.034 
(0.4733 - 0.4738) 

a 
EXHAUST 

EM116 

Service 

12.223 - 12.234 
(0.4812 - 0.4817) 

Inner diameter "d" 
8.000 - 8.018 (0.3150 - 0.3157) 

[Finished size] 

Cylinder head valve 
11.985 - 11.996 12.185 -12.196 

guide hole diameter 
(0.4718 - 0.4723) (0.4797 - 0.4802) 

"a" 

Interference fit of valve 
0.027 - 0.049 (0.0011 - 0.0019) 

guide 

------- Standard Limit 

In. 
0.020 - 0.053 

Valve stem to (0.0008 - 0.0021) 
guide 0.1 (0.004) 
clearance Ex. 

0.040 • 0.073 
(0.0016 - 0.0029) 

Stem end deflection 0.2 (0.008) 
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Valve seat 
Seat insert dimensions 
"Intake" 

Profile 

Contacting face 
angle "Ol." 

Contacting 
width "W" 

Standard 

Outer diameter 
"D" 

Standard 

Service 

"Exhaust" 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) I Z24i I 
Inspection and Adjustment (Cont'd) 

Cylinder head seat recess diameter 

Unit: mm (in) 

Unit: mm (in) 

I 

For standard insert 
45 .000 - 45 .016 

(1 .7717 -1 .7723) 

i 
~.Aa 

I 

'\.. 
• ........ 

In. 

For service insert 
45.500 -45.516 

(1 .7913 -1 .7920) 

For standard insert 
40.000 -40.016 

(1 .5748 -1 .5754) 
Ex. 

I 
D 

For service insert 
40.500 -40.516 

(1 .5945 -1 .5951) 

I 

SEM177 
Interference fit of seat insert 

45° 
Unit: mm (in) 

In. 
For standard and 0.081 -0.113 
service parts (0.0032 -0.0044) 

1 .9 - 2.1 (0.075 - 0.083) 

For standard parts 
0 .064 - 0 .096 

(0 .0025 -0 .0038) 
Ex. 

45.097- 45.113 (1.7755-1.7761) For service parts 
0.081 -0.113 

(0.0032 -0.0044) 
45.597 -45.613 (1.7952-1.7958) 

Machining dimensions of service seat 
Unit: mm (in) 

Unit: mm (in) 

I I 

Profile 
Aw~a \ 

" 
I 
D 

Contacting face 
45° angle "cl' 

Contacting 
width "W" 

Standard 
1 .5 - 1.9 

(0.059 - 0.075) 

Outer diameter 
"D" 

Standard 
40.080 - 40.096 

(1.5779-1.5786) 

Service 
40.597-40.613 
I 1 .5983 - 1.5989) 

SEM178 

SEM191B 

-------- o, o. 8 

39.0±0.15 42.0±0.1 
Intake 

(1 .535±0.006) (1 .654±0.004) 
90° 

32.0±0.15 35.8±0 .1 
Exhaust 

(1 260±0 .006) (1.409±0.004) 

ROCKER ARM AND ROCKER SHAFT 

Rocker arm to shaft 
clearance 

Rocker shaft diameter 

Rocker arm rocker shaft 
hole diameter 

Unit: mm (in) 

Standard 

0.007 -0.049 (0.0003 -0.0019) 

19.979 - 20.000 (0.7866 - 0.7874) 

20.007 - 20.028 (0.7877 - 0.7885) 
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SERVICE DATA AND SPECIFICATIONS (S. D.S.) 

Inspection and Adjustment (Cont'd) 

CAMSHAFT AND CAMSHAFT BEARING 
Camshaft 

Unit: mm (in) ------ Standard Limit 

Outer diameter of camshaft 32.920 - 32.940 
journal (1.2961 - 1.2968) -

Camshaft runout at center 
journal (Total indicator 0.02 - (0.0008) 
reading) 

Camshaft end play 0.2 - (0.008) 

EM671 

38.477 - 38.527 

Valve timing 

B.D.C. 

a b C d 

248 240 10 50 

Camshaft bearing 

e 

12 

EM120 

Unit: degree 

56 

Cam INT 
(1.5148 -1.5168) Unit: mm (in) 

height Z24i 
''A" EXT 

38.481 - 38.531 
(1.5150 - 1.5170) ------- Standard Limit 

Inner diameter 
33.000 - 33.025 

(1.2992 - 1.3002) -

Camshaft journal to bearing 0.060 -0.105 0.12 
clearance [Oil clearance] (0 .0024 - 0 .0041 ) (0.0047) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

CYLINDER BLOCK 
Cylinder block 

Distortion 

Inner 

Cylinder 
diameter 

bore 

Grade 1 

Grade 2 

Grade 3 

Grade 4 

Grade 5 

Out-of-round (X-Y) 

Taper (A-Bl 

Difference in inner diameter 
between cylinders 

Piston to cylinder clearance 

Feeler gauge extracting force 
[With gauge thickness 0.04 mm 
(0.0016 in)] N (kg, lb) 

Cylinder block height 
(From crankshaft center) 

* Wear limit 

Inspection and Adjustment (Cont'd) 

Standard 

-

(0.79) 
lllL 

36) 

89.000 - 89.010 (3.5039 - 3.5043) 

89.010 -89.020 (3.5043 - 3.5047) 

89.020-89.030 (3.5047 -3.5051) 

89.030 - 89.040 (3.5051 - 3.5055) 

89.040 - 89.050 (3.5055 - 3.5059) 

Less than-0.015 (0.0006) 

Less than 0.010 (0.0004) 

Less than 0.05 (0.0020) 

0.025 - 0.045 (0.0010 - 0.0018) 

2.0 - 14.7 (0.2 - 1.5, 0.4 - 3.3) 

247 .00±0.05 (9.7244±0.0020) 

EM-103 

Limit 

0.1 (0.004) 

0.2 (0.008)* 

-

-

0.2 (0.008) 

-

-

Unit: mm (in) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

PISTON, PISTON RING AND PISTON PIN 
Piston 

Unit: mm (in) 

a: 20 (0.79) SEM178B 

Piston skirt diameter "A" 

Standard 88.965 - 89.015 (3.5026 - 3.5045) 

Standard 88.985 - 89.035 (3.5033 - 3.5053) 

For 
0.50 (0.0197) 

89.465- 89.515 (3.5222- 3.5242) 
oversize 

service 

1.00 (0.0394) 
89.965 - 90.015 (3.5419- 3.5439) 

oversize 

Side clearance of piston ring Unit: mm (in) 

------ Standard Limit 

Top ring 
0.040 - 0.073 
(0.0016 - 0.0029) 

0.1 (0.004) 

Second ring 
0.030 - 0.063 
(0.0012 - 0.0025) 

Oil ring - -

Ring gap Unit: mm ( in) 

-------- Standard Limit 

Top ring 
028 -0.38 

(0.0110 -0.0150) 

Second ring 
025 -0.35 

0.5 (0.020) 
(0.0098 -0.0138) 

Oil ring 
020 -0.60 

(0.0079 -0.0236) 

Piston pin Unit: mm (in) -------- Standard 

Piston pin outside diameter 
20.993 - 20.998 
(0.8265 - 0.8267) 

Piston pin hole diameter 

Piston pin to piston clearance 

Interference fit of piston pin 
to connecting rod 

CONNECTING ROD 

----Connecting rod bend or 
torsion 
[per 100 mm (3.94 in) 
length] 

Side clearance 

Center distance 

Piston pin bore diameter 

21.001 - 21.008 
(0.8268 - 0.8271) 

0.008 - 0.012 (0.0003 - 0.0005) 

0.0, 5 - 0.033 (0.0006 - 0.0013) 

Unit: mm (in} 

Standard Limit 

0.025 
0.05 (0.0020) (0.0010) 

0.2-0.3 
0.6 (0.024) 

(0.008 - 0.012) 

164.97 - 165.03 (6.4949 - 6.4972) 

20.965 - 20.978 (0.8254 - 0.8259) 

EM-104 



CRANKSHAFT 

Journal diameter "Om" 

Pin diameter "Op" 

Center distance "r" 

A B 

-----Taper of journal and 
pin "A-8" 

Out-of-round of journal 
and pin "X-Y" 

Crankshaft r u no ut 

Crankshaft free end play 

Pilot bushing inserting 
distance 

Fillet roll· 

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

Inspection and Adjustment (Cont'd) 

Unit: mm (in) 

Op 

SEM394 

59.942 - 59.955 (2.3599 - 2.3604) 

49.961 - 49.974 (1.9670 - 1.9675) 

47 .97 - 48.03 (1.8886 - 1.8909) 

y 

Taper: A- B 

Out-of-round : X - Y 

Standard 

Less than 
0 .005 (0 .0002) 

Less than 
0.005 (0.0002) 

Less than 
0.025 (0.0010) 

0.05 - 0.18 
(0.0020 - 0.0071) 

X 

SEM316A 

Limit 

0.01 (0.0004) 

0 .01 (0 .0004) 

0.05 (0.0020) 

0.3 (0.012) 

4.0 (0.157) 

More than 0.1 (0.004) 
/ 

BEARING 
Bearing clearance 

------No.1 & 
No.5 

Main bearing 
bearings 

clearance 
No.2, No. 3 
& No.4 
bearings 

Connecting rod bearing 
clearance 

Main bearing undersize 

T 

~ Bearing top 
thickness "T" 

1.827 -

Standard 1.835 
(0.0719 -
0.0722) 

1.947 -
0.25 (0.0098) 1.960 
Undersize (0.0767 -

0.0772) 

EM-105 

Unit: mm (in) 

Standard Limit 

0 .020 - 0 .062 
(0.0008 

-0.0024) 
0.12 (0.0047) 

0.020 -0.075 
(0.0008 

-0.0030) 

0.014 - 0.048 
(0.0006- 0.08 (0.0031) 
0.0019) 

Unit: mm (in) 

EM738 

Crank journal diameter 

59.942 -
59.955 

(2.3599 -
2.3604) 

59.692 -
59.705 

(2.3501 -
2.3506) 



SERVICE DATA AND SPECIFICATIONS (5.D.S.) 

Connecting rod bearing undersize 

-----------
Bearing top 
thickness "T" 

Standard 
1 ,502 - 1 .506 
(0.0591 - 0.0593) 

0.06 (0.0024) Undersize 
1.553 - 1.561 
(0.0611 -0.0615) 

0.12 (0.0047) Undersize 
1.613 - 1.621 
(0.0635 - 0.0638) 

0.25 (0.0098) Undersize 
1.618 - 1.631 
(0.0637 - 0.0642) 

0.50 (0.0197) Undersize 
1.743 - 1.756 
(0.0686 - 0.0691 I 

0.75 (0.0295) Undersize 1.868 - 1.881 
(0.0735 - 0.0741) 

Inspection and Adjustment (Cont'd) 

Unit: mm (in) 

Crank pin 
diameter 

49.961 - 49.974 
(1.9670 - 1.9675) 

49.901 - 49.914 
(1.9646 -1.9651) 

49.841 - 49.854 
(1.9622 - 1.9628) 

49. 711 - 49. 724 
( 1.9571 - 1.9576) 

49.461 - 49.474 
( 1.94 73 - 1 .94 78) 

49.211 - 49.224 
( 1.9374 - 1.9379) 

MISCELLANEOUS COMPONENTS 
Camshaft sprocket 

Unit: mm (in) 

Runout (Total indicator reading) Limit 0.1 (0.004) 

Flywheel Unit: mm (in) 

Runout (Total indicator reading) Limit 0.10 (0.0039) 
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Unit 

Engine front side 

Front cover bolt 
MB 

M6 

Chain guide bolt 

Chain tensioner bolt 

Water pump bolt 
M6 

MB 

Crank pulley bolt 

Engine right side 

Water inlet bolt 

Thermostat housing bolt 

Intake manifold bolt and 
nut 

Alternator bracket bolt 

Alternator to adjusting 
bar bolt 

Alternator to bracket bolt 

Fuel pump nut 

Injection body nut 

Engine left side 

Distributor support bolt 

Exhaust manifold bolt 
and nut 

Air conditioner compres
sor bracket bolt 

Air conditioner compres
sor to bracket bolt 

Exhaust manifold to 
exhaust front tube 

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

Tightening Torque 

N·m kg-m ft-lb Unit N·m kg-m ft-lb 

Engine top side 

10 -16 1.0 - 1.6 7 - 12 Cylinder head 

4-10 0.4 - 1.0 2.9 -7.2 bolt 74 -83 7.5 -8.5 54 -61 

6 -10 0.6-1.0 4.3 -7.2 Cylinder head to front 
6 -10 0.6-1.0 4.3 -7.2 cover bolt 

4 -10 0.4-1.0 2.9 -7.2 

4-10 0.4 - 1.0 2.9 -7.2 Rocker shaft bracket 

10 -16 1.0 - 1.6 7 - 12 
bolt 15 - 25 1.5 - 2.5 11 - 18 

118 - 157 12 -16 87 -116 Camshaft sprocket bolt 118-157 12 - 16 87 - 116 

10 -13 1.0 -1.3 7-9 
Rocker cover bolt 1 - 3 0.1 -0.3 0.7 -2.2 

10 -13 1.0 -1.3 7-9 Spark plug 20- 29 2.0-3.0 14 - 22 

16 - 21 1.6 -2.1 12 - 15 

39 -59 4.0-6.0 29 -43 

Va Ive clearance adjust 
16-22 1.6 -22 12 -16 

screw lock nut 

8 - 11 0.8 -1.1 5.8 -8.0 Engine bottom side 

36 -50 3.7 -5.1 27 -37 Main bearing cap bolt 44-54 4.5 -5.5 33 -40 

12 -18 1.2 - 1.8 9 -13 
Connecting rod big end 

12 -18 1.2 -1.8 9 -13 nut Refer to page EM-98. 

4-8 0.4 -0.8 2.9 -5.8 
Oil strainer bolt 16 -21 1.6 -2.1 12 -15 

16 - 21 1.6 -2.1 12 -15 Oil pan bolt 7-8 0.7-0.8 5.1 - 5.8 

69 -78 7.0 -8.0 51 -58 Oil pan drain plug 29 -39 3.0-4.0 22 -29 

36 -50 3.7 - 5.1 27 -37 
Oil pump bolt 11 - 15 1.1 - 1.5 8 - 11 

Gusset to cylinder 
26 -36 2.7 -3.7 20 -27 block bolt 43-58 4.4-5.9 32-43 

Engine rear side 

Flywheel bolt 137 - 157 14-16 101-116 

Clutch cover bolt 16 - 21 1.6 - 2.1 12 - 15 

Starter motor bolt 29 -39 3.0-4.0 22 -29 

Short 
Transmission bolt 

29 -39 3.0 -4.0 22 -29 

to cylinder 
block bolt Long 

39-49 4.0 -5.0 29-36 bolt 

Transmission to gusset 
43-58 4.4 - 5.9 32 -43 bolt 

EM-107 
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PREPARATION 

SPECIAL SERVICE TOOLS 

Tool number Engine application 
(Kent-Moore No.) Description 
Tool name VG30i 224i 

ST25051001 e)e, (J25695-1) 
Oil pressure gauge X X 

~~ 
ST25052000 

a 
Adapting oil pressure gauge 

(J25695-2) to cylinder block 
Hose X X 

EG17650301 

' 
Adapting radiator cap tester 

( - ) to radiator filler neck 
Radiator cap tester u ' 

X X 

adapter 

LC-2 



ENGINE LUBRICATION SYSTEM 

Lubrication Circuit 

Note: 

~ : Oil passage 

4}•:•:•:•:•:•:•:•:•:•:•:f: Oil gallery in cylinder block 

._ ___ : By-pass passage 

........... = .-.. ·.·.• .. ·.•.·.-......... ·.• ...... ::. •. Main oil gallery 

Connecting 

rod bearing 

Piston and 

cylinder wall 

Oil pan 

LC-3 

Valve lifter guide ~-~' 
oil gallery 

VG30i 

Valve lifter 

SLC725 



ENGINE LUBRICATION SYSTEM I VG30i I 

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, and then check oil pressure with engine running under 
no-load. 

Engine rpm 

Idle speed 
3,200 

Approximate discharge pressure 
kPa (kg/cm2 , psi) 

More than 59 (0.6, 9) 
363 - 461 (3.7 - 4.7, 53 - 67) 

If difference is extreme, check oil passage and oil pump for 
oil leaks. 
5. Install oil pressure switch. 
Use proper liquid sealant. 

Oil pressure switch: 
~ : 10 - 16 N•m 

(1.0 - 1.6 kg-m, 7 -12 ft-lb) 

LC-4 



ENGINE LUBRICATION SYSTEM I VG30i I 

" 

t 12 - 16 ~ ' N-m tkg-m, h<bl 
(1.2-1.6, 9 -12) SLC936 

For 4WD 
Oil pump body 

A M6: 6.3 • 8.3 
(0.64 - 0.85, 4.6 • 6.1 I 

MB: 22- 39 O-ring 
(2.2 - 3.0, 16 - 22) 

AMS: 
16 • 21 
11.6 - 2.1, 12 -15) 

AM6: 
6.3-8.3 
(0.64 - 0.85, 4.6 - 6.1) 

A : N·m (kg-m, ft-lb) 

Oil Pump 
REMOVAL 
1. Drain oil. 
2. Remove oil pan. 

3. Remove oil pump assembly. 

DISASSEMBLY AND ASSEMBLY 

A 4 - 5 10.4 - o.5. 2.9 - 3.61 
Front • 

~ 

Oil pump body 
o @ (For2WD) 

t:, """'""' "~} 
1--spring 
~ Regulator 
,a Washer valve set 
t::cij---Cap 

LA39-69 (4-7, 29-51) 

Oil strainer 
(For 2WD) 

~Inner 

~ gear 

0-Outer 
gear 

• Front 

For4WD 

SLC943 

• When installing oil pump, apply engine oil to inner and outer 
gear. 

• Be sure that O-ring is properly fitted on. 

LC-5 



ENGINE LUBRICATION SYSTEM I VG30i I 

SLC295 

I ):T____,,,--------_ 

J~~ 100~~~ }' "'--' ~·_) 

Y?i ~ o_@D-
\~~~ r--,\1-
~~~ Oil pressure ~elief valve 

-===:C_:_)=~ L 
SLC551 

Oil Pump (Cont'd) 
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 PRESSURE RELIEF VALVE INSPECTION 
Inspect oil pressure relief valve for movement, cracks arid breaks 
by pushing the ball. If replacement is.necessary, remove valve by 
prying it out with a screwdriver. 
Install a new valve in place by tapping it. 

01 L PUMP INSPECTION 
Using a feeler gauge, check the following clearance. 

Body to outer gear clearance ,G) 

lnnter gear to crescent clearance ® 

Outer gear to crescent clearance (ID 

Housing to inner gear clearance @ 

Housing to outer gear clearance @ 

Unit: mm (in) 

0.11 - 0.20 (0.0043 - 0.0079) 

0.12 - 0.23 (0.0047 - 0.0091) 

0.21 - 0.32 (0.0083 - 0.0126) 

0.05 - 0.09 (0.0020 - 0.0035) 

0.05 - 0.11 (0.0020 - 0.0043) 

If it exceeds the limit, replace gear set or entire oil pump 
assembly. 

LC-6 



ENGINE COOLING SYSTEM 

Cooling Circuit 

...... _ Thermostat: Open 

~ Thermostat: Closed 

Radiator cap 

Radiator 

Thermostat 
housing 

Water pump 

Cylinder block 1-----'l-t 

Reservoir tank 

Water outlet 
housing 

Cylinder 
head 

Injection body 

Heater 

Intake manifold 

+: Cold 

.. : Hot 

Injection body 
,---------7 

I 

Throttle chamber' 

Thermo element 
( For fast idle) 

L _________ .J 

(Water passage) 1-----___J 

LC-7 

I VG30i I 

SLC819 



EG17650301 ( 

ENGINE COOLING SYSTEM I VG30i I 

SMA990A 

Cooling System Inspection 
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 
(0.8 - 1.0 kg/cm2 , 11 - 14 psi) 

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

Testing pressure: 
157 kPa (1.6 kg/cm2 , 23 psi) 

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

LC-8 



For 2WD 

ENGINE COOLING SYSTEM I VG30i I 

)SL~ 

Water Pump 
REMOVAL AND INSTALLATION 
Drain coolant from drain plug behind the alternator from 

cylinder block and radiator. 

For 4WD 

n~Gasket~ 

-~~ 
• .. ,., ,, Q 

" 
- o-::·-.. _-.: ·. 

,: ·• .. , 

·, /Ii) 
· .. • 

~ 16-21 N·m (1.6-2.1 kg-m, 12-15ft-lb) 

SLC738 

SLC944 

CAUTION: 
• When removing water pump assembly, be careful not to get 

coolant on timing belt. 
• Water pump cannot be disassembled and should be replaced 

as a unit. 
• To avoid deforming timing cover, make sure there is adequate 

clearance between cover and hose clamp. 
• After installing water pump, connect hose and clamp secure

ly, 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. 

LC-9 



ENGINE COOLING SYSTEM I VG30i I 

Thermostat 

.~~3LL ~~~>~>,> 

, \ ~---:::;==;:=:=::-- / ~ t 
I ~ -~--= ~ 0 

--------------Top side/ 
/ I 

1 ~~ 
I / \ 

Gasket~ 

~ 16 - 21 N·m (1.6 -2.1 kg-m, 12-15 ft-lb) SLC939 

• After installation, run engine for a few minutes, and check for leaks. 
• Be careful not to spill coolant over engine compartment. Place a rag to absorb coolant. 

Water outlet 

;'. s[], 

SLC343 

DESCRIPTION 

Thermostat Coolant flows out through water outlet 

Open A little 

Closed .. Much 

INSPECTION 
1. Check valve seating condition at ordinary temperatures. It 

shou Id seat tightly. 
2. Check valve opening temperature and maximum valve lift. 

Standard 

Valve opening temperature °C (°F) 68.5 (155) 

Maximum valve lift mm/°C (in/°F) 10/90 (0.39/194) 

3. Then check if valve closes at 5°C (9° F) below valve opening 
temperature. 

LC-10 



ENGINE COOLING SYSTEM I VG30i I 

Radiator 

< 
~3-4 j 

(0.3 -0.4, 
2.2 -2.9) 

~ 

{

Radiator 
cap 

a 

. - I 
Drain plug I ~-

Mounting rubber~ ~ 
~ 

~6-10 
(0.6 - 1.0, 4.3 • 7 .2) \, 

~'1 

Fan pulley 

Fan coupling 

SLC072 

Radiator 

0.5 · 0.8 ~, ($}($ 
(0.05 • 0.08, 
0.4-0.6) 
Automatic transm1ss1or1 
oil cooler hose 

1.1 -1.8 (0.11 - 0.18, 0.8-1.3) 

Radiator upper hose 

~ 1.1 • 1.8 (0.11 - 0.18, 0.8 - 1.3) 

Air re I ief screw 

Radiator lower hose 

~ : N·m (kg-m, ft-lb) 
SLC818 

CAUTION: 
When filling radiator with coolant, refer to MA section. 

Cooling Fan 

INSPECTION 
Check fan coupling for oil leakage or bent bimetal. 

LC-11 



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

Oil pressure check 
Engine Lubrication System 

Tightening torque 

Engine rpm 
Approximate discharge pressure 

kPa (kg/cm2 , psi) 
Unit N·m 

Idle speed 
3,200 

Oil pump 

Body to outer gear clearance (D 
Inner gear to crescent 
clearance® 

Outer gear to crescent 
clearance@ 

Housing to inner gear 
clearance@ 

Housing to outer gear 
clearance@ 

Thermostat 

Valve opening temperature 
oC (o F) 

Maximum valve lift 
mm 1°C (in/°F) 

Radiator 

Cap relief pressure 

Leakage test pressure 

More than 59 (0.6, 9) 
363 - 461 (3.7 - 4.7, 53 - 67) 

Unit: mm (in) 

0.11 -0.20 (0.0043 - 0.0079) 

0.12-0.23 (0.0047 -0.0091) 

0.21 - 0.32 (0.0083 - 0.0126) 

0.05 - 0.09 (0.0020 - 0.0035) 

0.05-0.11 (0.0020-0.0043) 

Oil pump securing bolt 
M6 
MB 

Oil pump cover screw 

Regulator valve cap bolt 

Oil strainer bolt 
M6 
MB 

Oil pressure switch 

Engine Cooling System 

Tightening torque 

Standard Unit 

68.5 (155) 
Water pump securing bolt 

Thermostat housing 
securing bolt 

10/90 (0.39/194) 
Radiator securing bolt 

Radiator 
Upper & lower hose 

Oil cooler hose 
Unit: kPa (kg/cm 2 , psi) (For A/Tl 

78 -98 (0.8 -1.0, 11 -14) 
Fan coupling securing bolt 

Fan securing bolt 
157 (1.6, 23) Cylinder block drain plug 

LC-12 

6.3-8.3 
22-29 

4-5 

39- 69 

6.3 -8.3 
16 -21 

10-16 

N-m 

16 - 21 

16 -21 

3-4 

1.1 - 1.8 

0.5-0.8 

6-10 

6-10 

34-44 

I VG30i I 

kg-m ft-lb 

0.64- 0.85 4.6- 6.1 
2.2 - 3.0 16- 22 

0.4-0.5 2.9-3.6 

4-7 29 -51 

0.64 - 0.85 4.6 -6.1 
1.6 - 2.1 12 -15 

1.0 - 1.6 7 - 12 

kg-m ft-lb 

1.6 - 2.1 12 -15 

1.6 - 2.1 12 -15 

0.3-0.4 2.2 -2.9 

0.11 -0.18 0.8 -1.3 

0.05 - 0.08 0.4 -0.6 

0.6 -1.0 4.3-7.2 

0.6-1.0 4.3 - 7.2 

3.5-4.5 25 - 33 



+-
----

----

Oil gallery in 
cylinder block 

By-pass passage 

Intermittently 
oiling portion 

¢= Oil passage 

Main bearing 

Connecting rod 
bearing 

Connecting rod 

Piston pin, pis
ton and cylinder 

ENGINE LUBRICATION SYSTEM 

Lubricating Circuit 

SLC193 

Oil pan 

Regulator valve 

.. 
Relief valve 

------- - __ _, 

Chain and chain 
tensioner 

Rocker arm 

Cam surface Camshaft bearing 

LC-13 

Pump drive gear 

Cylinder head 
oil gallery 

Center cam bracket 

Rocker shaft 

Cam bracket 

Timing chain 
and front cover 

SLC711 



ENGINE LUBRICATION SYSTEM 

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 and warm up engine to normal operating temperature. 
5. Check oil pressure with engine running under no-load. 

Engine rpm 

Idle speed 

3,000 

Approximate discharge pressure 
kPa (kg/cm2 , psi) 

More than 73.6 (0.75, 10.7) 

324- 461 (3.3 - 4.7, 47 - 67) 

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: 
rPJ : 10-16 N-m (1.0 -1.6 kg-m, 7 - 12 ft-lb) 

LC-14 



ENGINE LUBRICATION SYSTEM 

Drive spindle 

Oil Pump 

Gasket~ 

("<Rotor 

ne. ) 

Outer Pump cover 

f':h 
~ ,(<-_ ' 

~ ~ 6 • 10 (0.6 • 1.0, 4.3 - 7.21 '""' 

~ 11 -15 (1.1 -1.5, 8- 11)_/~ 

~: N·m (kg-m, ft-lb) 

SLC945 

• Always replace with new oil seal and gasket. 
• When removing oil pump, turn crankshaft so that No. 1 

piston is at T.D.C. on its compression stroke. 
• When installing oil pump, align punch mark on drive spindle 

and oil hole on oil pump. 

LC-15 



Gasket 

ENGINE LUBRICATION SYSTEM 

EL076 

SLC029 

Straight edge 

SLC732 

Oil Pump (Cont'd) 
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 PRESSURE RELIEF VALVE INSPECTION 
Inspect oil pressure relief valve for movement, cracks and breaks 
by pushing the ball. If replacement is necessary, remove valve by 
prying it out with a screwdriver. 
Install a new valve in place by tapping it. 

OIL PUMP INSPECTION 
Using a feeler gauge, check the following clearance. 

Rotor tip clearance CD 
Outer rotor to body clearance ® 
Side clearance (with gasket) @ 

Unit: mm (in) 

Less than 0.12 (0.0047) 

0.15 - 0.21 (0.0059 - 0.0083) 

0.04 - 0.08 (0.0016 - 0.0031) 

If it exceeds the limit, replace gear set or entire oil pump 
assembly. 

LC-16 



ENGINE COOLING SYSTEM 
Cooling Circuit 

Thermo wax 

Throttle chamber 

To heater 

~ Thermostat: Open 

-<:::;:= Thermostat: Closed 

Radiator cap 

Radiator 

Cylinder block 

Cylinder head 

Thermostat 

- - - - - - - - - - - - - 7 Reservoir tank 

Water outlet 

Thermostat 

Heater 

Injection body 
r--- ---7 

I 
Throttle chamber I 

L--~-----'1 

Thermo wax 
IL-____ ...JI 
L ______ J 

Intake manifold ~----------~ 

WARNING: 

SLC774 

To avoid serious personal injury, never remove radiator cap 
quickly when engine is hot. Sudden release of cooling system 
pressure is very dangerous. 
If it is necessary to remove radiator cap when radiator is hot, 
turn cap slowly counterclockwise to the first stop. After all 
pressure in the cooling system is released, turn cap passing the 
stop and remove it. 

LC-17 



Lower hose 

EG17650301 ( 

ENGINE COOLING SYSTEM 

SLC850 

SMA990A 

Cooling System Inspection 
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 (0.8 - 1.0 kg/cm 2 , 11 - 14 psi) 

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

check for leakage. 
Testing pressure: 

157 kPa (1.6 kg/cm2 , 23 psi) 
CAUTION: 
Higher than the specified pressure may cause radiator damage. 

LC-18 



ENGINE COOLING SYSTEM 

Water pump with 
Tern-coupling 

~ 
~054 

, 

MS: 4 -10 
(0.4 • 1.0, 2.9 - 7 .2) 
MS: 10 -16 
(1.0 • 1.6, 7 -12) 

Fan belt 

~: N•m(kg-m,ft-lb) 

SLC946 

SLC738 

Water Pump 

REMOVAL AND INSTALLATION 
Drain coolant from drain plug on left rear of cylinder block. 

CAUTION: 
• When removing water pump assembly, be careful not to get 

coolant on timing belt. 
• Water pump cannot· be disassembled and should be replaced 

as a unit. 
• Always replace with new gasket. 
• To avoid deforming timing cover, make sure there is adequate 

clearance between cover and hose clamp. 
• After installing water pump, connect hose and clamp secure

ly, 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. 

LC-19 



ENGINE COOLING SYSTEM 

~ 16 - 21 N•m (1.6 • 2.1 kg-m, 12 - 15 ft-lb) 

~ 
Gasket~ 

Water outlet 
SLC947 

SLC343 

Thermostat 
• After installation, run engine for a few minutes, and check 

for leaks. 
• Be careful not to spill coolant over engine compartment. 

Place a rag to absorb coolant. 
• Always replace with new gasket. 

INSPECTION 
1. Check valve seating condition at ordinary temperatures. It 

should seat tightly. 
2. Check valve opening temperature and maximum valve lift. 

For U.S.A. -------- Standard Frigid type* 

Valve opening temperature 
82 (180) 88 (190) oc (OF) 

Max. valve lift 8/95 8/100 
mm/°C (in/°F) (0.31/203) (0.31/212) 

*: Option (Only Federal model) 

For Canada 

-------- Standard Frigid type 

Valve opening temperature 
88 (190) oc (OF) -

Max. valve lift 8/100 
mm/°C (in/°F) (0.31/212) 

-

3. Then check if valve closes at 5°C (9° F) below valve opening 
temperature. 
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M/T model 

~6-10 
(0.6 - 1.0, 4.3 - 7.2) \ 

Ol 

ENGINE COOLING SYSTEM 

Radiator 

Reservoir 

-~- tank 

-~ 

~ -.... ')j 

......_ 
-----, 

0 <;:i. 

Radiator lower hose 

CAUTION: 

Automatic transmission 
oil cooler hose 

Radiator 
upper hose 

When filling radiator with coolant, refer to MA section. 

Fan pulley 

Fan coupling 

SLC072 

Cooling Fan 

INSPECTION 
Check fan coupling for oil leakage or bent bimetal. 

LC-21 

j Z24i I 

SLC848 



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

Engine Lubrication System 

Oi I pressure check 

Engine rpm 

Idle speed 

3,000 

Oil pump 

Rotor tip clearance 

Outer rotor to body clearance 

Side clearance (with gasket) 

Approximate discharge pressure 
kPa (kg/cm2 , psi) 

More than 73.6 (0.75, 10.7) 

324- 461 (3.3 - 4.7, 47 - 67) 

Unit: mm (in) 

Less than 0.12 (0.0047) 

0.15-0.21 (0.0059-0.0083) 

0.04 - 0.08 (0.0016 - 0.0031) 

Tightening torque 

Unit 

Oil pump mounting bolt 

Oil pump cover bolt 

Regulator valve cap 

Oil pressure switch 

Engine Cooling System 

Thermostat 

For U.S.A. ------Valve opening temperature 
°C (°F) 

Max. valve lift 
mm/°C (in/° Fl 

* • Option (Only Federal model) 

For Canada --------Valve opening temperature 
°C (°F) 

Max. valve lift 
mmfc (inf F) 

Radiator 

Cap relief pressure 

Leaka~e test pressure 

Tightening torque 

Unit 

Standard Frigid type* Water pump securing bolt 
M6 
MB 

82 (180) 88 (190) 
Fan installing bolt 

8/95 8/100 Fan pulley nut 

(0.31 /203) (0.31 /212) Water outlet housing bolt 

Cylinder block drain plug 

Standard Frigid type 

88 (190) -

8/100 
-

(0.31/212) 

Unit: kPa (kg/cm2 , psi) 

78 - 98 (0 .8 - 1 .o, 11 - 14 l 

157 (1 .6, 23) 

LC-22 

N·m 

11 - 15 

6-10 

39-49 

10 - 16 

N-m 

4 -10 
10 -16 

6-10 

6 -10 

16 - 21 

29-39 

kg-m ft-lb 

1.1 - 1.5 8 - 11 

0.6 -1.0 4.3 -7.2 

4.0-5.0 29-36 

1.0-1.6 7 - 12 

kg-m ft-lb 

0.4-1.0 2.9 -7.2 
1.0 -1.6 7 -12 

0.6 -1.0 4.3-7.2 

0.6 -1.0 4.3-7 .2 

1.6-2.1 12 -15 

3.0-4.0 22 -29 
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FUEL PUMP .................................................... EF & EC-136 

FUEL PUMP RELAY ............................................. EF & EC-138 

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U ....... EF & EC-140 

MAIN RELAY .................................................. EF & EC-142 

A.I.V. CONTROL ................................................ EF & EC-144 

IDLE-UP CONTROL .............................................. EF & EC-146 

Z24i 

CRANK ANGLE SENSOR ......................................... EF & EC-148 

AIR FLOW METER .............................................. EF & EC-150 

WATER TEMPERATURE SENSOR ................................. EF & EC-152 

IGNITION SIGNAL .............................................. EF & EC-154 
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INJECTOR ...................................................... EF & EC-180 
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POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U ....... EF & EC-190 

MAIN RELAY .................................................. EF & EC-192 

A.I.V. CONTROL ................................................ EF & EC-194 

IDLE-UP CONTROL .............................................. EF & EC-196 

SPARK PLUG SWITCHING CONTROL .............................. EF & EC-198 

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION ........................... EF & EC-200 

MIXTURE RATIO FEEDBACK SYSTEM INSPECTION .................... EF & EC-205 

ELECTRO INJECTION UNIT INSPECTION .............................. EF & EC-213 

FUEL SYSTEM INSPECTION .......................................... EF & EC-217 

EXHAUST EMISSION CONTROL SYSTEM .............................. EF & EC-223 

EVAPORATIVE EMISSION CONTROL SYSTEM .......................... EF & EC-224 

E.G.R. SYSTEM INSPECTION ......................................... EF & EC-226 

AUTOMATIC TEMPERATURE CONTROL (A.T.C.) SYSTEM ............... EF & EC-228 

CRANKCASE EMISSION CONTROL SYSTEM ............................ EF & EC-230 

A.I.V. SYSTEM INSPECTION .......................................... EF & EC-231 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) ......................... EF & EC-234 
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When you read wiring diagrams: 

• Read GI section, "HOW TO READ WIRING DIAGRAMS". 

• See EL section, "POWER SUPPLY ROUTING" for power distribution circuit. 
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• Do not operate the fuel pump 
when the fuel lines are empty. 

• Tighten fuel hose clamps to the 
specified torque. 

• Do not disconnect the E.C.C.S. 
harness connectors, before the 
battery ground cables has been 
disconnected. 

• Securely connect the E.C.C.S. 
harness connectors. 
A poor connection can cause an 
extremely high (surge) voltage 
developed in coil and condenser, 
thus resulting in damage to 
ICs. 

• Keep the E.C.C.S. harness at 
least 10 cm (3.9 in) away from 
adjacent harnesses, to prevent an 
E.C.C.S. system malfunction due 
to receiving an external noise, 
degraded operation of ICs, etc. 

• Keep E.1. parts and harnesses 
dry. 

• Before removing parts, turn off 
the ignition switch and discon
nect the battery ground cable. 

• Do not apply battery voltage to 
injectors directly, otherwise 
injectors will be damaged. 

• PRECAUTIONS 

• Always use a 12-volt battery as 
power source. 

• Do not attempt to disconnect the 
battery cables while the engine 

• When installing a C.B. ham radio 
or a mobile phone, be sure to 
observe the following notes as it 
may adversely affect the elec
tronic control systems depend
ing on its installation 

is running. 

• Do not depress the accelerator 
pedal when starting. 

• Immediately after starting, do 
not rev up the engine unneces
sarily. 

• Do not rev up the engine just 
prior to shutdown. 

EF & EC-4 

location. 
1) Keep the antenna as far as poss

sible away from the electronic 
control unit. 

2) Keep the antenna feeder line 
more than 20 cm (7.9 in) away 
from the harness of electronic 
controls. 
Do not let them run parallel for 
a long distance. 

3) Adjust the antenna and feeder 
line so that the standing-wave 
ratio can be kept smaller. 

4) Be sure to ground the radio to 
vehicle body. 

• Do not disassemble the E.C.U. 
(the E.C.C.S. control unit). 

• If a battery terminal is disconnect
ed, the memory will return to the 
ROM value. The E.C.C.S. will now 
start to self-control at its initial 
value. Engine operation can vary 
slightly when the terminal is dis
connected. However, this is not 
an indication of a problem. Do not 
replace parts because of a slight 
variation. 

SEF267D 



ENGINE AND EMISSION CONTROL PARTS LOCATION VG30i 

Fuel tank 
(for Truck) 

Assist seat 

Fuel tank 
(for Wagon) 

Fuel pump 

E.G.R. 
control valve 

Exhaust gas = 
temperature sensor 
(California model only) ~ eJ ' 0 

Fuel filter 

Air temperature 
sensor 

Mixture heater 

A.B. valve 

Cylinder head 
temperature sensor 

E.G.R. control 
solenoid valve 

Crank angle sensor 

Distributor 

EF & EC-5 

y 
Safety relay A.Exhaust gas 

~ sensor 

Electro injection unit 

Component parts 
• Air flow meter 
• Throttle sensor 
• Pressure regulator 
• Fast idle cam 
• Idle-up solenoid 

valve 

• F.1.C.D. solenoid 
valve 

• Injectors (x2) 
• v.c.v. 
• Dash pot 

Ignition coil & 
power transistor 

Canister 

solenoid valve 

(I 
A.1.V. box 
(for Hot A.1.V.) 

A.1.V. case 
(for Cold A.I.V.) 

SEF961E 



ENGINE AND EMISSION CONTROL PARTS LOCATION 

Fuel pump 

A.B. valve 

F"'I fl"" ~ 
Exhaust gas 
temperature 
sensor 
(California m~ 

only) ~ 

Mixture heater 

w~ 
temperature 
sensor E.G.R. control 

solenoid valve 

Safety relay 

,... 
Crank angle sensor 

~ 
Distributor 

Air 
temperature 

(Cap color= Black) 

EF & EC-6· 

Electro injection unit 

Component parts 
• Air flow meter 
• Throttle sensor 
• Idle switch 
• Pressure regulator 
• Fast idle cam 
• Idle-up solenoid 

valve 
• F.I.C.D. solenoid 

valve 
• Injector 
• v.c.v. 
• Dash pot 

Location of above parts: 
See page EF & EC-7. 

. ~Exhaust ef ~ gas sensor 

A.I.V. control 
solenoid valve 

l"l (tor 2WD) 

(tor 4WD) (for 2WD) 
A.I.V. box 

A.I.V. case 
(tor 2WD) 

SEF203G 



ELECTRO INJECTION UNIT PARTS LOCATION I VG30i 11 Z24i I 

Throttle sensor & idle switch Injector 

Hot wire type air flow meter Pressure regulator 

SEF270D 

EF & EC-7 
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(J1 

G) 

A.1.V. control 
solenoid valve 

Vehicle speed sensor (A/Tl 

Injector 

Power 
transistor 

Muffler 

Ignition coil 

Transmission 

E.G.R. control valve 

Exhau;t gas 

Dual bed catalyst 

Pressure regulator 

sensor 

Canister 

A.T.C. vacuum motor 

E.C.C.S. 
control 
U[lit 

E.G.R. control 
solenoid valve 

Fuel filter 

Fuel pump 

I 

I 

I !"' 
0 
0 . 
"' . 
C -)> 
c:, 

I :D 
)> 
s: 

~ 



m .,, 
rzo 
m 
C') 

I 

(0 

A/C magnet 
clutch 

Injector 

F.I.C.D. solenoid valve---+-,! 

Idle-up solenoid valve 

Pressure regulator--------, 

Air flow meter7 / 

A.T.C. temperature sensor 

A.T.C. vacuum motor 

Fast idle control 
cam & thermo 
element 

E.C.C.S. 
control 
unit 

Ignition switch ~~,: : ,, 4 7:: : : : : I t--____,.......--, 

Power transistor, 

Cold A.I.V. system 
(for 2WD) 

,,\ --------1------, 
' A.1.V. control ' 

solenoid 
valve 

A.1.V. case 

\ :---·•.box 
l,-----=----1A.I.V. _____ C\utch/Ne 
I box ~ : Inhibitor s 

Ho,AI.V ~ g= l,(r>: I ) Q 17 
system (for 4WD)/: I .._ _______ _ 

I 

(for 4WD) Muffler 

Water J 
temperature 
sensor 

Dual bed catalySt Exhaust gas sensor 

en 
m 
"Tl 
l'J 
0 

(for 2WD) q Muffler ~~===.===;: ) 

~Single bed catalyst • G) (for 2WD) 

Exhaust gas temperature sensor 
(California model only) 

E.G.R. control 
solenoid valve 

Fuel filter 

Fuel check 
valve 

Fuel pump 

I 
m 
(") 

(") 

en 
C -I I)> 
C) 
::J:J 
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ENGINE AND EMISSION CONTROL SYSTEM CHART I VG30i I 

E.C.C.S. CONTROL 

Cylinder head temperature ) Fuel injecting & 
sensor Injectors 

Mixture ratio control 

I Crank angle sensor I .. 

lgnlfon timing contcol) Power transistor 

I I Air flow meter (hot wire type) .. 

I I ) Exhaust gas sensor .. 
E.G.R. control solenoid 

E.G.R. control .c valve u 

I I 
+-' 

Throttle sensor .. -~ 
"' Q) 

) "O 

+-' 

I I 
4- Idle up control Idle up solenoid valve Hard idle switch .. 0 
(/) 

* 

I I ~ 
Ignition switch .. 

·'= F. I. C. D. control F.1.C.D. solenoid valve 
C 

✓ I I 
:J 

Starter switch .. 0 .... 
+-' 
C 

Mlxtuce heating contrn> 

0 

I I 
u 

Battery .. cri Mixture heater relay c.5 
c.5 
LU ~ 

Load switches of 
Head lamps, ) Blower, ~ A.I.V. control solenoid 

A. I.V. control 
Power steering, valve 

Rear defogger 

I A/C magnet clutch I .. Fuel pump control ) Fuel pump relay 

I Clutch/Neutral switch (M/T) I .. 
Self-diagnosis & ) Inspection lamps 

I Inhibitor switch (A/T) I .. Mixture ratio checking 

Vehicle speed sensor 
(A/T model only) 

r> • Injectors 

• Air flow meter 

~ 
Fail-safe function 

* Idle condition detecting by software 

EF & EC-10 



ENGINE AND EMISSION CONTROL SYSTEM CHART I VG30i I 

OUT OF E.C.C.S. CONTROL 

Water temperature 
Thermo 

t---1>1 

wax 

F.1.C. cam Cold fast idle 
(Fast idle control cam) control 

Throttle valve 

Intake manifold vacuum control 
v.c.v. 
(Vacuum control valve) 

Intake manifold vacuum 

A.B. valve 

Evaporative emission control Carbon canister 

Air temperature i-----.. ► 1 A.T.C. temperature sensor A.T.C. control Vacuum motor 

Intake manifold vacuum 

Blow-by gas pressure Crankcase emission control P.C.V. valve 

Intake manifold vacuum 

EF & EC-11 



ENGINE AND EMISSION CONTROL SYSTEM CHART 

E.C.C.S. CONTROL 

Water temperature sensor 

Crank angle sensor 

Air flow meter (hot wire typ 

Exhaust gas sensor 

Throttle sensor 

Hard idle switch 

Ignition switch 

Starter switch 

Battery 

A/C magnet clutch 

Clutch/Neutral switch (M/T) 

Inhibitor switch (A/T) 

* 1 Idle condition detecting by 

*2 For 2WD model 

I 
.. 

I .. 

e) I .. 

I .. 

I .. 

I .. 

I .. 

I .. 

I .. 

I .. 

I 
~ 

I .. 

software 

~ 

) Fuel injecting & 
Mixture ratio control 

lgo;t;oo ,;m;og eootrnl) 

..c: 
0 ..... 
-~ 
"' 
~ Spark plug switching control :E 
,t: 
0 

CJ) 

.... 
* ) E.G.R. control 

) ..... Idle-up control 
C: 
::i 

0 
~ 

... ..... 

~ 
C: 
0 
0 

Cl) F.1.C.D. control 

✓ c,j 
c,j 
u.i 

M;xtuce h,at;og ,ootrn) 

*2 A.I.V. control ) 
Fuel pump control ) 
Self-diagnosis & ~ 
Mixture ratio checking✓ 

• Injectors 
• Air flow meter 

~ 
Fail-safe function 

EF & EC-12 

Injectors 

Power transist or 

E.G.R. control solenoid 
valve 

Idle-up solenoi d valve 

F.I.C.D. soleno id valve 

Mixture heater relay 

*2 A.I.V. con trol 
alve solenoid v 

Fuel pump rela y 

Inspection lam ps 



ENGINE AND EMISSION CONTROL SYSTEM CHART 

OUT OF E.C.C.S. CONTROL 

Thermo 
Water temperature ~-- t---1 

element 

F.I.C. cam 
(Fast idle 
control cam) 

Cold fast idle control 

Intake manifold 
vacuum 

Air temperature 

Intake manifold vaccum 

Blow-by gas pressure 

Intake manifold vaccum 

Intake manifold vacuum control 

Evaporative emission control 

A.T.C. temperature 
sensor 

Crankcase emission control 

EF & EC-13 

A.T.C. control 

Throttle valve 

V.C.V. 
(Vacuum control valve) 

A.B. valve 

Carbon canister 

Vacuum motor 

P.C.V. valve 



FUEL FLOW SYSTEM DESCRIPTION I VG30i I 

Pressure regulator 

Fuel filter 

Carbon canister 

Fuel damper 

Fuel pump 

Fuel tank 

SEF276D 

EF & EC-14 



Pressure regulator 

Fuel filter 

Fuel filler cap 
with vacuum relief valve 

Fuel tank 

FUEL FLOW SYSTEM DESCRIPTION 

E.G.R. control 
solenoid valve 

Fuel check valve 

Fuel pump 

Carbon canister 

EF & EC-15 

SEF810E 



AIR FLOW SYSTEM DESCRIPTION 

F.1.C.D. solenoid valve 

Idle-up solenoid valve 

solenoid valve 

E.G.R. control valve 

P.C.V. valve 

A.1.V. control 
solenoid valve - t-,~~~_J 

A.I.V. box 

Injection body 

Dual bed catalyst 

Muffler 

EF & EC-16 

I VG30i I 

A.T.C. temperature 

Throttle 
sensor 

A.B. valve 

¢:i Intake air flow .. Exhaust gas flow 

$1 Secondary air flow 

= Vacuum line 

SEF277D 
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r-> 
0 
Ul 
G) 

Cold A.I.V. system 
(for 2WD) 

F.I.C.D. 

Injector 

solenoid valve-.-.-------. 

I 
\ 

Idle-up 
solenoid valve~ 

-( ::_ -_:.., I$ ~~=¥,!I 

I 

A.I.V. 
box 

B.P.T. valve 

Mixture heater 

! ' 

Air flow meter 

-i---t-i-1---v.c.v. 

Throttle sensor 

solenoid valve 

E.G.R. control 
valve 

¢:i 

Vacuum motor 

¢:i Intake air flow 

.. Exhaust gas flow 

~ Secondary air flow 

'2Zl< Vacuum line 

Single bed 
catalyst 

Dual bed catalyst 

: ll :_________________ -- __ .. ____________________________ )))' 
\_ --t- --------- -- -- ------- ----- --- -- -.. --- -- --------- --- -- -- ----__ ) 

Hot A.I.V. system (for 4WD) 

lMuffler. 

(for 2WD) 

Muffler 

(for4WD) 
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CHECK 
CONNECTOR 
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BATTERY 
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IGNITION 
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OFF I ACC I ON I ST 
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IGNITION 
COIL& 
POWER 
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E.C.C.S. WIRING DIAGRAM 

IGNITION 
SWITCH 
f\. OFF ACC ON ST 

1 (") (") r, 

2 0 0 I 
3 " " 4 ,.., 
5 

I VG30i I 

1111?111~ 
I 

...J 

i 

RESISTOR ~(@) w n---"*-l::====t==t=====f=E3F=dF=====~~=~===~~~~t~~~~========= 
(2.2 kn) & ~/W--__ -_--:__-_--:__-_-_-_~~ 

CONDENSER L-----

~ 
Q) 

E "' .,:: 
Ql 
C: 

@fB 

IGNITION COIL & 
POWER TRANSISTOR 
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~ 

DIODE ~ 

II - a 

~~ ~ 
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ffi~J 
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@ @) , r+----- r::-------
®@ 
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-=- -=-

M BODY Lili 
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M 

,,"2 
CI),@ 

~ 
NEUTRAL 
SWITCH 

"' GROUND ,,_ 
~@ oom8 111111111111 • 

~ 
"' 

~t i 
JOINT 
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@Bl 

N.P. CLUTCH 
RELAY SWITCH 

BODY GROUND 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

A/T model 

M/T model 

Truck 
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EF & EC-20 

@ For California 

GY : 2WD A/T model 

d20 : 4WD A/T model 

(gD: E and XE models 

(ID: SE model 
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E.C.C.S. WIRING DIAGRAM 
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E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

Photo diode 

Wave 
forming circuit 

SEF613B 

SEF280D 

Sealed cover 

VG30i 120° signal slit for No. 1 cylinder 

1° signal slit 

120° signal slit 

SEF614B 

224i 180° signal slit for No. 1 cylinder 

Rotor plate SEF853B 

Components 
E.C.U. (E.C.C.S. control unit) 
The E.C.U. consists of a microcomputer, inspection lamps, 
a diagnostic mode selector and connectors for signal input and 
output, and for power supply. The unit has control of the follow
ing functions. 
• Injected fuel amount 
• Ignition timing 
• Spark plug switching [Z24i] 

• Mixture ratio feedback 

• Idle condition detecting 

• E.G. R. operation 

• Idle-up operation 

• F. I. C. D. operation 

• Fuel pump operation 

• Mixture heating 

• A.I.V. operation [VG30i, Z24i(2WD)] 

• Self-diagnosis 

CRANK ANGLE SENSOR 
The crank angle sensor is a basic component of the entire 
E.C.C.S. It monitors engine speed and piston position, and sends 
to the E.C.U. signals on which the controls of fuel injection, 
ignition timing and other functions are based. 

The crank angle sensor has a rotor plate and a wave forming cir
cuit. The rotor plate has 360 slits for 1 ° signal and 6 slits for 
120° signal [VG30i] /4 slits for 180° signal [Z24i] . Light Emit
ting Diodes (L.E.D.) and Photo Diodes are built in the wave 
forming circuit. 
When the rotor plate passes the space between the L.E.D. and 
the Photo Diode, the slits of the rotor plate continually cut the 
light which is sent to the photo diode from the L.E.D. This 
causes generating rough-shaped pulses. They are then converted 
into on-off pulses by the wave forming circuit, which are sent to 
the E.C.U. 
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E.C.C.S. DESCRIPTION I VG30i 11 224i I 

SEF814C 

Components (Cont'd) 
CYLINDER HEAD TEMPERATURE SENSOR [VG30i] 
The cylinder head temperature sensor is also a basic component 
of the entire E.C.C.S. The sensor, located on the front side of 
the driver's side cylinder head, detects cylinder head temperature 
depended on engine coolant temperature and emits signals to the 
E.C.U. 
This part employs a thermistor which is sensitive to changes in 
temperature. The electric resistance of a thermistor decreases in 
response to a temperature rise. 

WATER TEMPERATURE SENSOR [224i] 
The water temperature sensor is also a basic component of the 
entire E.C.C.S. The sensor, located on the front side of the 
intake manifold, detects engine coolant temperature and emits 
signals to the E.C.U. 
This part employs a thermistor which is sensitive to changes in 
temperature. The electric resistance of a thermistor decreases 
in response to a temperature rise. 

AIR FLOW METER 
The air flow meter measures the intake air flow rate by taking a 
part of the entire flow. Measurements are made in such a manner 
that the E.C.U. receives electrical output signals varied by the 
amount of heat emitting from the hot wire placed in the stream 
of the intake air. 
When intake air flows into the intake manifold through a route 
around the hot wire, the heat generated from the hot wire is 
taken away by the air. The amount of heat depends on the air 
flow. On the other hand, the temperature of the hot wire is auto
matically controlled to a certain number of degrees. 
Therefore, it is necessary to supply the hot wire with more elec
tric current in order to maintain the temperature of the hot wire. 
The E.C.U. knows the air flow by means of the electric change. 

FUEL INJECTOR 
The fuel injector is a small, elaborate solenoid valve, to which 
high-pressure fuel is supplied. The E.C.U. controls the solenoid 
coil within the injector. The coil, when energized by the E.C.U., 
opens a ball valve which allows fuel to pass through a swirl 
orifice and into the manifold. Two injectors are employed in 
the system. 
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Outlet 
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◊ 

Inlet 

E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

SEF820C 

Fuel damper 

Motor 

Pump 

Relief valve 

SEF043C 

Connector for 
throttle sensor 

Components (Cont'd) 
PRESSURE REGULATOR 
The pressure regulator maintains the fuel pressure at 250.1 kPa 
(2.55 kg/cm 2 , 36.3 psi). Since the injected fuel amount depends 
on injection pulse duration, it is necessary to maintain the 

pressure at the above value. 

FUEL PUMP 
The fuel pump with a fuel damper is an in-tank type, that is the 
pump and damper are located in the fuel tank. The vane rollers 
are directly coupled to a motor which is cooled by fuel. 

THROTTLE SENSOR & SOFT/HARD IDLE SWITCH 

Connector for 
hard idle switch 

The throttle sensor is attached to the throttle body 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 
E.C.U. In addition the sensor detects the opening and closing 
speed of the throttle valve, and sends the voltage change rate to 
the E.C.U. 
Idle position of the throttle valve is determined by the E.C.U. 
receiving the signal from the throttle sensor, and the system is 
called "Soft idle switch". This one controls engine operation 
such as fuel cut. On the other hand "Hard idle switch", which is 
built in the throttle sensor unit, is used not for engine control 

but for self-diagnosis. 

SEF286D 

Not used 
.,-----0 1 ___ (Full throttle 
? ~ switch) 

~ 2 } Hard idle 
L---oa switch 

E : } Throttle 
sensor 

6 

?. 
Lt) 

"'C 
C: 

"' 
Supply voltage: 
5V {Applied between terminal No. 4 and 6) 

<t 6.0 ,----------,-------r-------, 
0 z 
""iii 
C: .E 

Output voltage between 
terminal No. 4 and 5 

1ii 4.0 t--------+------,,'---+-------.., 
C: 
Q) 
Q) 

i 
Q) 

.0 

@r 
LL.l.J_-LJ-----' 0 0L--"------'-------'--------' 

0 45 90 135 
Throttle valve opening angle (deg) 

SEF287D 
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E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

Louver 

1 Sensor element (Titania) 
, 1-Lead terminals 

Holder .i 

Louver 

~ 

~ 1 
"' > 
"' Cl 
ctJ 
!= 
0 
> ... 
::, 
C. ... 
::, 
0 

0 

\ 
~Rubber 

seal 

SEF716D 

~ 

s 
ctJ ·c 
ctJ 

.1: ... 
0 
"' " C 
ctJ ... .. 
'iii 
"' a: 
Rich,._ Ideal ratio -----..Lean 

Mixture ratio 

~ 
Connector 

Isolation bushing 

Contact plate 

SEC336A 

·-----Rich-- Ideal ratio -Lean 
Mixture ratio 

SEF288D 

Ignition coil 

SEF745E 

Components (Cont'd) 
EXHAUST GAS SENSOR (Titania type) [VG30i] 
The exhaust gas sensor, which is placed in the exhaust tube, 
monitors the amount of oxygen in the exhaust gas. 
This sensor is made of ceramic titania which electric resistance 
drastically changes at the ideal air-fuel ratio. 
The E.C.U. supplies the sensor with approximately 1V and takes 
an output voltage of the sensor depending on its resistance. In 
order to activate the sensor element, it is equipped with a heater. 

~ 

> 

,>RT 
en 
> 1 

"' ~ Cl 

> 1V ctJ ... 
:Re g 

Vs ... 
::, 
C. ... 
::, 
0 :'--_ 0 

RT: Resistance of titania Rich ,.__ Ideal ratio---. Lean 

Re: Comparative resistance 
Mixture ratio (equipped in the E.C.U.) 

SEF285D 

EXHAUST GAS SENSOR (Zirconia type) [Z24i] 
The exhaust gas sensor, which is placed into the exhaust mani
fold, monitors the amount of oxygen in the exhaust gas. 
The sensor has a closed-end tube made of ceramic zirconia. The 
outer surface of the tube is exposed to exhaust gas, and the inner 
surface to atmosphere. The zirconia of the tube compares the 
oxygen density of exhaust gas with that of atmosphere, and 
generates electricity. In order to improve generating power of 
the zirconia, its tube is coated with platinum. The voltage is 
approximately 1 V in a richer condition of the mixture ratio 
than the ideal air-fuel ratio, while approximately OV in leaner 
conditions. The radical change from 1 V to OV occurs at around 
the ideal mixture ratio. In this way, the exhaust gas sensor 
detects the amount of oxygen in the exhaust gas and sends the 
signal of approximately 1 V or OV to the E.C.U. 

POWER TRANSISTOR & IGNITION COIL 
The ignition signal from the E.C.U. is amplified by the power 
transistor, which turns the ignition coil primary circuit on and 
off, inducing the proper high voltage in the secondary circuit. 
The ignition coil is a small, molded type. 
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E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

Safety relay (Orange) 

Magnetic line 

\ / Reed Jt Nswitch ( - ) 

'8 
Field plate 

Reed 

( 
s N) switch 

S N 

---------/, Magnetic 
: line ) 

',~/ 

Field plate 

SEF624B 

Plunger 

SEF612E 

Components (Cont'd) 
SAFETY RELAY 
The safety relay, which is located behind the right dash side 
finisher, prevents electrical damage to the E.C.U. and injectors 
when battery terminals are connected in reverse. 

MIXTURE HEATER 
The mixture heater is located between the throttle valve and 
the intake manifold. It is designed to atomize fuel during cold 
engine start conditions. 
The E.C.U. has control of this heater. 

VEHICLE SPEED SENSOR [VG30i] 
The vehicle speed sensor provides a vehicle speed signal to the 
E.C.U. for fuel cut and recovery. This is only for A/T model. 
The speed sensor consists of a reed switch, which is installed in 
the speed meter unit and transforms vehicle speed into a pulse 
signal. 

A.I.V. CONTROL SOLENOID VALVE 
[VG30i, Z24i{2WD)] 
This three-port solenoid valve controls the "cold" A.I.V. vacuum 
line, based on signals supplied by the E.C.U. The second A.I.V. 
line, called the "hot" line is not controlled by the E.C.U. Refer 
to A. I. V. description for further details. 

E.G.R. CONTROL SOLENOID VALVE 
This solenoid valve is the same type as that of A.I.V. The E.G.R. 
system is controlled only by the E.C.U. At both low and high 
speed revolution of engine, the solenoid valve turns on and ac
cordingly the E.G.R. control valve cuts the exhaust gas leading to 
the intake manifold. 
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I 

I 
I 

I 

I 
I 

Crank angle sensor I 
I 

Air flow meter I 
Cylinder head/Water I 
temperature sensor I 

I Exhaust gas sensor 
I 

Throttle sensor I 
Ignition switch I 
Battery I 

E.C.C.S. DESCRIPTION 

Components (Cont'd} 
EXHAUST GAS TEMPERATURE SENSOR 
[California model only] 

I VG30i 11 Z24i I 

The exhaust gas temperature sensor, located near the E.G.R. 
control valve, detects the temperatures of exhaust gas from 
E.G.R. control valve and emits signals to the E.C.U. This sensor 
employs a thermistor which is sensitive to changes in tempera
ture. The electric resistance of the thermistor decreases in 
response to a temperature rise. 

SEF072G 

Fuel Injection Control 

Engine speed and piston position . 

Amount of intake air .. 

Engine temperature 

Density of oxygen in exhaust gas 
E.C.C.S. 
control Injector 

• Throttle valve position unit 
• Opening or closing speed of throttle 

valve .. 

Start signal 
► 

Battery voltage .. 

Start enrichment 

The E.C.U. calculates the basic injection pulse width by proces
sing signals from the crank angle sensor and air flow meter. 
Receiving signals from each sensor which detects various engine 
conditions, the E.C.U. adds various enrichments, which are 
pre-programmed in the E.C.U. to the basic injection amount. 
Thus, the optimum amount of fuel is injected through the 
injectors. 

.c Warm-up enrichment 

~t 

Low -
Water temperature 

High 

SEF923C 

1) Fuel enrichment: 

In each of the following conditions, fuel is enriched. 
• During warm-up 
• When starting 
• When accelerating (in response to opening speed of throttle 

valve) 
• With heavy load 
Enrichment rates for "when accelerating" and "with heavy load" 
are pre-programmed for engine speed and basic injection pulse 
width. 
2) Fuel lean during deceleration: 

Lean rates for "during deceleration" are programmed for 
closing speed of throttle valve. 
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E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

CLOSED LOOP ~ 
CONTROL )E.C.C.S. 

control 
unit 1 . . 1 

''(?t "'b~ 
sensor Y 
Combustign Fuel injection 

Engine 

SEF639B 

GENERAL RUNNING MODE 

Injector 
A I 

I 

Injector 
B 

Ln___fL_J 
w 

120 degrees 

HEAVY LOAD OR HIGH SPEED 
RUNNING MODE 

Injector 
A 

Injector 
B 

120 degrees 

SEF412D 

SEF413D 

Fuel Injection Control (Cont'd) 
3) Mixture ratio feedback control (Closed loop control) 

Mixture ratio feedback system is designed to control the 
mixture ratio precisely to the stoichiometric point so that the 
three way catalyst can minimize CO, HC and NOx emissions 
simultaneously. This system uses an exhaust gas sensor 
located in the exhaust manifold to give an indication of 
whether the air-fuel ratio is richer or leaner than the stoichio
metric point. The E.C.U. adjusts the injection pulse width 
according to the sensor voltage so the mixture ratio will be 
within the narrow window around the stoichiometric air fuel 
ratio. 

However, this system will operate under open loop under the 
following conditions: 
• When starting engine. 
• When engine temperature is cold. 
• When exhaust gas sensor temperature is cold. 
• When driving at high speeds or under heavy load. 
• At idle. 
• When the exhaust gas sensor monitors a rich condition for 

more than a few seconds. 
• When A.I.V. control system is operated. 

4) Fuel injection timing. 
Fuel is injected alternately by two injectors during most 
operating conditions. 

When accelerating, during heavy load or high speed con
ditions, fuel is injected simultaneously by both injectors. 
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I Crank angle sensor 

Air flow meter 

Cylinder head/Water 
temperature sensor 

Throttle sensor 

Ignition switch 

Battery 

VG30i 

FUSIBLE 
LINK 

-= 

I 
I 

I 
I 
I 

I 

I 
I 

E.C.C.S. DESCRIPTION 

Ignition Timing Control 
Engine speed and piston position 

Amount of intake air • 
Engine temperature . 

--,. 
E.C.C.S. 
control 

Throttle valve position unit • 
Start signal • 
Battery voltage • 

MAIN RELAY 
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~IGNITION 8 

SWITCH 17 
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31 
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109 
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SPARK PLUG 
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I VG30i II 224i I 

Power transistor . 
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TEMPERATURE 
SENSOR 

SEF747E 



E.C.C.S. DESCRIPTION 

Ignition Timing Control (Cont'd) 

Operation 

Cylinder head temperature °C (°F) 
Throttle valve 

position Between 37 (99) 
Below 37 (99) 

and 55 (131) 

Idle Advanced 

Advanced Normal* 
Off idle 

Advanced 

* "Normal" means the pre-programmed ignition timing data. 

CAUTION 1: 
Limited to the following conditions: 
1 Engine speed is less than 3,200 rpm. 
2. Cylinder head temperature at starting is above 10°C (50°F). 
CAUTION 2: 
Except the conditions shown above. 

224i 

Above 55 (131) 

Advanced 

MAIN RELAY 

r--::======.::::-----+~ -_ -_ +o+=\JIA~+_-:...-:...-:...-:...-:...-=...~-------, 

FUSIBLE 
LINK 

IGNITION COIL 
(Exhaust) & POWER 
TRANSISTOR 

~IGNITION 
SWITCH 

IGNITION COIL 34 

( (Intake) & POWER 
TRANSISTOR 

r----+--+---------114 
,---------15 

---1109 

E.C.C.S. 
CONTROL 
UNIT 

26 
31 
30 

I VG30i 11 224i I 

Remarks 

See CAUTION 1. 

See CAUTION 2. 

THROTTLE 
SENSOR 

AIR FLOW 
METER 

---1112 

----'113 

23r--------1r'V'V\rlf-----l 

WATER TEMPERATURE 
SENSOR 

- - - -- -
(Exhaust side) {Intake side) 

SPARK PLUG 

SEF897E 
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E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 
Ignition Timing Control (Cont'd) 

Operation 

Throttle valve 
Water temperature Water.temperature °C (°F) 

position 
when starting 

oc (OF) Below 15 (59) Between 15 (59) and 70 ( 158) Above 70 ( 158) 

Below 15 (59) Normal* Advanced 
Idle --------- Normal* 

Above 15 (59) Advanced 

Below 15 (59) Advanced Advanced 

1) When engine speed is between 
800 rpm and 2,500 rpm in 

Off idle light load condition Normal* 
Above 15 (59) Retard 

2) Except above 

Normal* 

*"Normal" means the pre-programmed ignition timing data. 

F.I.C.D. Control 

I Crank angle sensor I 
Engine speed 

~ 

Cylinder head/Water I Engine temperature . I temperature sensor I E.C.C.S. . F.1.C.D. solenoid valve 

I I 
Start signal 

Ignition switch ~ 

I A/C magnet clutch I A/C operating signal 

I 

Operation 

Conditions 

CD When starting engine [Z24i] 
® For a few seconds after starting engine [Z24i] 
® Air conditioner "ON" 

Except above 

. 
~ , 

EF & EC-33 

control 
unit 

F. I.C. D. solenoid operation 

ON 

OFF 



Crank angle sensor 

Ignition switch 

J_ 

FUSE 

IGNITION 
SWITCH 

Fuel pump ON-OFF control 

Ignition switch position 

ON 

E.C.C.S. DESCRIPTION 

Engine speed 

Start signal 

114AIN RELAY 

Fuel Pump Control 

► 

► 

E.C.C.S. 
control 
unit 

I VG30i 11 Z24i I 

f------♦~ I Fuel pump relay 

FUEL PUMP. 
RELAY 6 27 35 

Engine condition 

Stopped 

Starting 

Running 

After stall 

FUEL 
PUMP 

E.C.C.S. 
CONTROL 
UNIT 

Fuel pump relay 

ON ➔ OFF 

ON 

ON 

OFF 

EF & EC-34 

8 t-----1 

17 ,___ ..... 

28 ----1 

CRANK 
ANGLE 
SENSOR 

SEF899E 

Fuel pump operation 

Operates for a few seconds after 
ignition switch turns to "ON" 

Operates 

Operates 

Stops in 1 second 



Crank angle sensor I 
Cylinder head/Water I 
temperature sensor I '----------
Ignition switch 

FUSE 

FUSIBLE 
LINK 

I 

E.C.C.S. DESCRIPTION 

Mixture Heating Control 
Engine speed 

Engine temperature 

Start signal 

MIXTURE 
HEATER RELAY 

MIXTURE 
HEATER 

► 

E.C.C.S. 
control 
unit 

► 

-------1107 

-------1109 

-------1112 
------1113 

E.C.C.S. 
CONTROL 
UNIT 

I 
rl 

I VG30i 11 Z24i I 

Mixture heater relay l 

CYLINDER HEAD/ 
WATER TEMPERATURE 
SENSOR 

261-------' 

27 35 

MAIN t'IELAY 

CRANK 
ANGLE SENSOR 

SEF748E 

Mixture heater relay ON - OFF control 

Ignition switch 
Engine condition 

Cylinder head/Water 
Mixture heater relay Mixture heater 

position temperature ° C (° F) 

OFF Stopped Any temperature OFF Does not operate 

Below 70 (158) ON Operates 
START Cranking 

Above 70 (158) OFF Does not operate 

Stopped or after stall Any temperature OFF Does not operate 

Running under light- Below 70 (158) ON Operates 

ON load condition Above 70 (158) OFF Does not operate 

Running under heavy- Below 70 ( 158) ON Operates 
load condition for 
a few min. or more Above 70 (158) ON for a few min. Operates for a few min. 

EF & EC-35 



I 
I 

I 

I 

E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

A.I.V. {Air Induction Valve) Control 
(VG30i, Z24i {2WD)) 

Crank angle sensor I 
Engine speed 

Density of oxygen in exhaust gas 
Exhaust gas sensor [VG30i] I 

I 

Cylinder head/Water temperature I Engine temperature 

sensor 

Throttle sensor 

= 

FUSE 

IGNITION 
SWITCH 

I 

I Throttle valve idle position 

I 

MAIN RELAY 

- - -, 
I 
I 
I 
I 

A.1.V. CONTROL 
SOLENOID VALVE 

L--------------7 

I 
EXHAUST I 
GAS SENSOR I 

I 
--------24 

I 
I 

I I 
L-------[VG30i]- - - - __ _J 

► 

r 

-

E.C.C.S. 
control 
unit 

6 27 35 

8 

17 

28 

E.C.C.S. 
CONTROL 25 
UNIT 19 

26 

23 

I A.I.V. control 
-1 solenoid valve 

CRANK 
ANGLE 
SENSOR 

7 w 
..I 
~ a: 
~o 
o en 
a: z 
:i::w 
~ en 

CYLINDER HEAD/ 
WATER TEMPERATURE 
SENSOR 

SEF749E 

OPERATION (COLD A.I.V. CONTROL SYSTEM) 

Cylinder head/Water temperature 
OC(OF) 

Driving condition 
Throttle valve A.I.V. control 

A.I.V. control system 
position solenoid valve 

VG30i 224i (2WD) 

Below 15 (59) Below 10 (50) OFF Does not operate 

Between 15 (59) Between 10 (50) ANY ANY 

and 40 (104) and 50 (122) 
ON Operates 

Idle ON Operates for a few min. 
Above 40 (104) Above 50 ( 122) Deceleration 

Off idle OFF Does not operate 

Hot A.I.V. control system always operates. 

EF & EC-36 

I 



Crank angle sensor I 
Cylinder head/Water temperature I 

sensor I 

Throttle sensor 

Ignition switch 

IGNITION 
SWITCH 

I 

I 

I 

E.C.C.S. DESCRIPTION I VG30i II Z24i I 

E.G.R. (Exhast Gas Recirculation) Control 
Engine speed 

Engine temperature 

Throttle valve position 

Start signal 

E.G.R. CONTROL 
SOLENOID VALVE 

.. 

. 
r 

~ 

.. 

E.C.C.S. 
control 
unit 

I 

rl 
E.G.R. control solenoid I 
valve 

MAIN RELAY CYLINDER HEAD/ 
WATER TEMPERA
TURE SENSOR 

Operation 

FUSIBLE 
LINK 

CD When starting engine 

® Low engine temperature 

@ When idling 

© High engine speed 

Conditions 

• More than 3,200 rpm [VG30i] 

• More than 4,500 rpm [Z24i] 

@ Low engine speed 

• Less than 900 rpm [VG30i] 

• Less than 1,000 rpm [Z24i] 

Except above 

------127 

-----135 

1----18 
1----117 
1----128 

E.C.C.S. 
CONTROL 
UNIT 

191-----i...,,,,--

251-----1--' 
"------------J 

CRANK ANGLE -SENSOR 

E.G.R. control solenoid 

ON 

OFF 

EF & EC-37 

THROTTLE 
SENSOR 

SEF911 E 

E.G.R. system 

Does not operate 

Operates 



E.C.C.S. DESCRIPTION 

Idle-up Control 

Crank angle sensor 

I Cylinder head/Water temperature 
sensor 

I Load switches [VG30i] 

Ignition switch 

Battery 

IGNITION 
SWITCH 

I 
I 
I 

I 
I 

I 

Engine speed 
► 

Engine temperature . . 
Load signal 

► 

Start signal 
► 

Battery voltage 
► 

r----- ---------------, 

FUSIBLE 
LINK 

I 
I 
I 
I 
I 
I 
I 
I 

E.C.C.S. 
control 
unit 

POWER 
STEERING 
OIL 
PRESSURE 
SWITCH 

'-----.1----e---l-----l22 

BATTERY To rear defogger---------M---4l 
switch 

To blower motor--------lM----a 
switch 

To lighting switch--------M-_J 
I 

L_ -- ---- [VG30i]- ----- -1 

Operation 

Conditions 

G) When starting engine 
®Fora few seconds after starting engine. [ 
@F f · f · · ·t b I . {below 12V. VG30i] or a ew minutes a ter starting engine I attery vo tage 1s [ ] 
@ Power steering oil pressure switch "ON" below 10V. Z24i 

@ Load switches "ON" [VG30i] E Lighting switch "ON" 
Blower motor switch "ON" 
Rear defogger switch "ON" 

Except above 

EF & EC-38 

E.C.C.S. 
CONTROL 
UNIT 

I 
~I 

I VG30i 11 Z24i I 

Idle-up solenoid 
valve 

CYLINDER HEAD/ 
WATER 
TEMPERATURE 
SENSOR 

I 

26+------.J 

SEF912E 

Idle-up solenoid operation 

ON 

OFF 



E.C.C.S. DESCRIPTION 

Spark Plug Switching Control 

I Crank angle sensor I Engine speed . 
I 

r 

I 
E.C.C.S. 

I 
Amount of intake air 

Air flow meter .. control . 
r 

unit 
Power transistor 

I Water temperature sensor I Engine temperature . 
I 

r 

The spark plug switching control system is de
signed to change the ignition system from 2-plug 

ignition to 1-plug ignition during heavy load 
driving in order to reduce engine noise. 

·BATTERY 

IGNITION COIL 
(Exhaust) & POWER 
TRANSISTOR 

Operation 

SPARK 
PLUG 

( Exhaust side) 

Water temperature 
oc (OF) 

Below 70 ( 158) 

Above 70 ( 158) 

MAIN RELAY 

~IGNITION SWITCH 

. 34 

(
IGNITION COIL 
(Intake) & POWER 
TRANSISTOR 

14 

5 

3 

107 

109 

112 

113 

(Intake side) 

Engine operation 
condition 

Heavy load 

Light load 

Heavy load 

Light load 

6 27 35 

E.C.C.S. 
CONTROL 
UNIT 

8 

17 

28 

26 

31 

30 

23 

Engine speed 
rpm 

Above 2,500 

Below 2,500 

Any 

Above 2,400 

Below 2,400 

Any 

EF & EC-39 

Cl3ANK 
ANGLE SENSOR 

AIR FLOW 
METER 

WATER TEMPERATURE 
SENSOR 

SEF898E 

Spark control 

1-spark plug system 

2-spark plug system 

2-spark plug system 

1-spark plug system 

2-spark plug system 

2-spark plug system 



E.C.C.S. DESCRIPTION I VG30i 11 Z24i I 

Fail-safe System Description 
1. Airflow meter malfunctioning 

If the air flow meter output voltage is lower or 
higher than the specified value, E.C.U. senses 
an air flow meter malfunctioning. In case air 
flow meter malfunctions, the throttle sensor 

Through air flow meter is malfunctioning, it is 
possible to drive the vehicle and start the 
engine. But engine speed will not rise more 
than 2,800 rpm in order to inform the driver of 
fail-safe system operation while driving. 

substitutes for the air flow meter. 

Operation 

Engine condition Starter switch Fail-safe system Fail-safe functioning 

Stopped ANY Does not operate -

Cranking ON 
Engine will be started by a pre-determined 
injection pulse on E.C.U. 

Operates 

Running OFF 
Engine speed will not rise above 
2,800 rpm 

2. Injector malfunctioning (VG30i model only) 
When engine speed is less than 2,000 rpm in 
the alternating injection mode (except during 
acceleration), and injection pulse angle is less 
than 79 degrees (Crank angle), if at least one 
injector does not inject fuel four times 
successively because of the electric problem, 

E.C.U. senses injector malfunctioning. If one 
injector malfunctions, it is possible to drive 
the vehicle and start the engine. But engine 
speed will not rise above 2,800 rpm in order to 
inform the driver of fail-safe system operation 
while driving. 

Operation 

Engine condition 
Number of 

that senses injection 
failed injectors 

Injector pulse duration Fail-safe functioning 

malfunctioning 

1) In alternative injection 
Normal duration with another 
remaining injector every 120 

Engine speed will not rise Less than 2,000 rpm 1 degrees. 
(Except during 2) In simultaneous injection 

above 2,800 rpm. 

acceleration) Twice the duration with the 
other remaining injector. 

2 Zero Fuel is shut off. 

EF & EC-40 



DIAGNOSTIC PROCEDURE I VG30i 11 224i I 

Introduction 
Sensors 

~ Control unit Actuators 

~Q•~ 

The engine has an electronic control unit to control major sys
tems such as fuel control, ignition control, idle speed control, 
etc. The control unit accepts input signals from sensors and 
instantly drives actuators. It is essential that both kinds of signals 
are proper and stable. At the same time, it is important that 
there are no conventional problems such as vacuum leaks, fouled 
spark plugs, or other problems with the engine. 

STEP 1 

STEP 2 

SEF232G 

It is much more difficult to diagnose a problem that occurs 
intermittently rather than continuously. Most intermittent 
problems are caused by poor electric connections or faulty 
wiring. In this case, careful checking of suspicious circuits may 
help prevent the replacement of good parts. 
A visual check only may not find the cause of the problems. 
A road test with a circuit tester connected to a suspected circuit 
shou Id be performed. 
Before undertaking actual checks, take just a few minutes to 
talk with a customer who approaches with a driveability com
plaint. The customer is a very good supplier of information on 
such problems, especially intermittent ones. Through the talks 
with the customer, find out what sv.mptoms are present and 
under what conditions they occur. 
Start your diagnosis by looking for "conventional" problems 
first. This is one of the best ways to troubleshoot driveability 
problems on an electronically controlled engine vehicle. 

Work Flow 

CHECK-IN I Reference item I 
LISTENING TO CUSTOMER COMPLAINTS ----Diagnostic Worksheet 

L.._---------~~---------~ [EF & EC-42] 

DUPLICATION OF OPERATING CONDITIONS THAT LEAD 
TO MALFUNCTIONS 

----Intermittent Problem Simulation 
[EF & EC-43] 

STEP 3 r-. ELIM I NAT ING GOOD PARTS/SYSTEMS ---- Diagnostic Table 
: L.._ ________________________ ~ [EF & EC-45 - 70] 

I 
STEP 4 1 

I 

STEP 5 

INSPECTION ON THE BASE OF EACH COMPONENT 
L__----------~~----------~ 

REPAIR/ REPLACEMENT 

STEP 6 ~- FINAL CHECK 
N.G.L__-----------~----------~ 

O.K. 

CHECK-OUT 

EF & EC-41 

---- Electronic Control System Inspection 

[EF & EC-92 - 199] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Worksheet 
KEY POINTS 

WHAT ..... Vehicle & engine model 

There are many kinds of operating conditions that lead to mal
functions on engine components. 
A good grasp of such conditions can make troubleshooting faster 
and more accurate. 

WHEN ..... Date, Frequencies 
WHERE ..... Road conditions 
HOW ..... Operating conditions, 

Weather conditions, 
Symptoms 

In general, feelings for a problem depend on each customer. It is 
important to fully understand the symptoms or under what con
ditions a customer complains .. 

Customer name MR/MS 

Engine# 

Incident Date 

□ Startability 

□ Idling 

Symptoms 

□ Driveability 

□ Engine stall 

Incident occurrence 

Frequency 

Weather conditions 

Weather 

Temperature 

Engine conditions 

Road conditions 

Driving conditions 

Check engine light 

Make good use of a diagnostic worksheet such as the one shown 
below in order to utilize all the complaints for troubleshooting. 

WORKSHEET SAMPLE 

Model & Year VIN 

Trans. Mileage 

Manuf. Date In Service Date 

□ Impossible to start □ No combustion □ Partial combustion 
□ Partial combustion affected by throttle position 
□ Partial combustion NOT affected by throttle position 

□ Possible but hard to start □ Others [ l 
□ No fast idle □ Unstable □ High idle □ Low idle 
□ Others [ l 
□ Stumble □ Surge □ Detonation □ Lack of power 
□ Intake backfire □ Exhaust backfire 
□ Others [ l 
□ At the time of start □ While idling 
□ While accelerating □ While decelerating 
□ Just after stopping □ While loading 

□ Just after delivery □ Recently 
□ In the morning □ At night □ In the daytime 

□ All the time □ Under certain conditions □ Sometimes 

□ Not effected 

□ Fine □ Raining □ Snowing □ Others [ l 
□ Hot □ Warm □ Cool □ Cold □ Humid OF 

□ Cold □ During warm-up □ After warm-up 

Engine speed 
I I I I I 
0 2,000 4,000 6,000 8,000 rpm 

□ In town □ In suburbs □ Highway □ Off road (up/down) 

□ Not affected 
□ At starting □ While idling □ At racing 
□ While accelerating □ While cruising 
□ While decelerating □ While turning (RH/LH) 

Vehicle speed ~ I I I I I I 

10 20 30 40 50 60 MPH 

□ Turned on □ Not turned on 

EF & EC-42 



~ Variable factor 

1 Mixture ratio 

2 Ignition timing 

Mixture ratio 
3 

feedback control 

4 Idle speed 

Electric 

5 
connection 
(Electric 
continuity) 

6 Temperature 

7 Moisture 

8 Electric loads 

9 
Idle switch 
condition 

10 Ignition spark 

DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Influential part 

Pressure regulator 

Distributor 

Exhaust gas sensor 

Control unit 

Throttle body 

Harness connectors 
and wires 

Control unit 

Electric parts 

Load switches 

Control unit 

Timing light 

Intermittent Problem Simulation 
In order to duplicate an intermittent problem, it is effective to 
create similar conditions for component parts, under which the 
problem might occur. 
Perform the activity listed under Service procedure and note the 
result. 

Target condition Service procedure 

Made lean Remove vacuum hose and apply vacuum. 

Made rich Remove vacuum hose and apply pressure. 

Advanced Rotate distributor clockwise. 

Retarded Rotate distributor counterclockwise. 

Suspended Disconnect exhaust gas sensor harness connector. 

Operation check Perform self-diagnosis (Mode 1/11) at 2,000 rpm. 

Raised Turn idle adjust screw counterclockwise. 

Lowered Turn idle adjust screw clockwise. 

Poor electric 
Tap or wiggle. 

connection or Race engine rapidly. See if the torque reaction of 
faulty wiring 

the engine unit causes electric breaks. 

Cooled Cool with an icing spray or similar device. 

Heat with a hair drier. 
Warmed 

[WARNING: Do not overheat the unit.] 

Wet 
Damp [WARNING: Do not directly pour water on 

components. Use a mist sprayer.] 

Loaded 
Turn on head lights, air conditioner, rear defogger, 

etc. 

ON-OFF switching Perform self-diagnosis (Mode IV). 

Spark power check Try to flash timing light for each cylinder. 

EF & EC-43 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

.....,_ _ _y.., 

E.C.U. 
inspection 
lamps 

or dim 
Every item should be checked after 
warming up sufficiently. 

I, 1,1 
SEF368D 

Specifications 
1) Idle speed 

VG30i: 
M/T: 800±50 rpm 
A/T: 700±50 rpm (in "D" position) 

Z24i: 
M/T: 800±50 rpm 
A/T: 650±50 rpm (in "D" position) 

2) Ignition timing 
VG30i: 12°±2° B.T.D.C. 
Z24i: 10°±2° B.T.D.C. 

3) Idle CO 
VG30i: 

0.2 - 5.0% No A.1.V. controlled condition 
(in tail pipe) or flashes of E.C.U. red 
inspection lamp in Mode II (If flashes, O.K.). 

Z24i: 
1.0 - 7.0% No A.I.V. controlled condition 
(in tail pipe) or flashes of E.C.U. red 
inspection lamp in Mode II (If flashes, O.K.). 

4) Mixture ratio at approximately 2,000 rpm of engine speed. 
Number of flashes of E.C.U. inspection green 
lamp in Mode I: 

VG30i: 5 times or more/10 seconds 
Z24i: 7 times or more/10 seconds 

5) Engine speed of idle switch OFF ➔ ON speed 
VG30i: 

M/T: Idle speed+ 250±150 rpm 
A/T: Eengine speed (Idle speed in "N" position) 

+ 250± 150 rpm 
Z24i: 

1,600 ~~:~ rpm (A/T: in "N" position) 

EF & EC-44 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Table 
To assist with your troubleshooting, some typical diagnostic procedures for the following symptoms are 
described. 

CONTENTS 

1. Impossible to start - no combustion .......................................... EF & EC-46 
2. Impossible to start - partial combustion ....................................... EF & EC-47 
3. Impossible to start - partial combustion (not affected by throttle position) ............ EF & EC-48 
4. Impossible to start - partial combustion (throttle position changes 

combustion quality) ...................................... EF & EC-49 

5. Hard to start - before warm-up ......................................... EF & EC-50 
6. Hard to start - after warm-up ........................................... EF & EC-51 
7. Hard to start - every time ............................................. EF & EC-52 
8. Hard to start - morning after a rainy day .................................. EF & EC-53 

9. Abnormal idling - no fast idle ............................................. EF & EC-54 
10. Abnormal idling - low idle (after warm-up) ................................... EF & EC-55 
11. Abnormal idling - high idle (after warm-up) .................................. EF & EC-56 

12. Unstable idling - before warm-up ......................................... EF & EC-57 
13. Unstable idling - after warm-up ........................................... EF & EC-58 

14. Poor driveability - stumble (while accelerating) ................................ EF & EC-59 
15. Poor driveability - surge (while cruising) ..................................... EF & EC-60 
16. Poor driveability - lack of power ........................................... E F & EC-61 
17. Poor driveability - detonation ............................................. EF & EC-62 

18. Engine stall - during start-up .......................................... EF & EC-63 
19. Engine stall - while idling ............................................. EF & EC-64 
20. Engine stall - while accelerating ........................................ EF & EC-65 
21. Engine stall - while cruising ........................................... EF & EC-66 
22. Engine stall - while decelerating/just after stopping ......................... EF & EC-67 
23. Engine stall - while loading (power steering, air conditioner, headlamps, etc.) ..... EF & EC-68 

24. Backfire - through the intake ....................................... EF & EC-69 
25. Backfire - through the exhaust ...................................... EF & EC-70 

REMARKS 

In the following pages, the numbers such as O , 8 in the above chart correspond to those in the 
service procedure described below. 
Possible causes can be checked through the service procedure shown by the mark "O ". 

EF & EC-45 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 

Diagnostic Table {Cont'd) 

1 j Impossible to start - no combustion I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio (too lean) 

Ignition sparks (weak, missing) 

Ignition timing 

FUEL SYSTEM Fuel pump (no operation) 

Fuel pump relay (open circuited) 

Injectors (no operation, clogged) 

IGNITION SYSTEM Ignition switch 

Main relay 

Power transistor 

Ignition coil 

Center cable (ignition leaks) 

Ignition wires (ignition leaks) 

Spark plugs 

CONTROL SYSTEM Crank angle sensor 

SERVICE PROCEDURE 

0 N.G. 
____. Check fuel pump and/or 

related circuits. 

~ 
[See page EF & EC-136/186.l 

SEF279G 
Listen for fuel pump 
operating sound. 

---CHECK 

START 

,, \ I _.s -' i. @'· 
o-¾ -6 ✓, 
Tachometer Ignition 

switch 

SEF281G 
Make sure tachometer 

N.G. ----. 
~--CHECK--~ 

Timing light N.G. ---. 

needle moves when cranking. 
Check flashes of timing 
light for weakness. 

---CHECK---
f) Timing 

light 

' 

SEF284G 
Check ignition timing. 

PERFORM 

Self-diagnosis 
Mode III 

SEF363H 

Perform self-diagnosis 
Mode III (for crank angle 
sensor). 

~Adjust ignition timing. 
[See page EF & EC-205.] 

N.G. 
----.Check crank angle sensor 

and/or related circuits. 
[See page EF & EC-94/148.] 

0 8 8 0 0 0 
0 0 

0 0 0 

0 

0 

0 

0 0 0 0 

0 0 0 0 

0 0 

0 

0 

0 0 

0 

0 0 0 

~ 
-~J11 Injector 

, , , 
, ' SEF280G 

Listen for injector 
operating sound. 

0 
MEASURE 

Ignition wire 

\(I 
SEF315G 

Measure resistance of 
suspect wires. 

EF & EC-46 

I VG30i 11 224i I 

f) 4i) 

0 

0 

0 

0 

0 

0 

0 0 

N.G. 
---.check injector circuit. 

[See page EF & EC-118/120/ 
172/180.] 

N.G. R I h . -----+ ep ace t e wire. 

O.K. ----. 

Remove spark plugs and 
check their ignition sparks. 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 2 Impossible to start - partial combustion 

POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Fuel pressure (too low) 

Ignition timing 

FUEL SYSTEM Fuel pump 

Fuel pump relay (open circuited) 

Injectors (clogged) 

SERVICE PROCEDURE 

0--USTEN 

~ 
SEF279G 

Listen for fuel pump 
operating sound. 

I0.K. 

N.G. 
-----+Check fuel pump and/or 

related circuits. 
[See page EF & EC-136/186.] 

'I) APPLY , 

0 f} 8 0 0 
0 0 0 

0 

0 

0 

0 

0 

f) 
LISTEN 

~ 
-' /II Injector 

' 11 
' ' SEF280G 

Listen for injector operating 
sound. 

0.K.I 

I VG30i I I Z24i I 

N.G. 
-Check injector circuit. 

[See page EF & EC-118/120/ 
172/180.] 

MEASURE 
0 Fuel pressure gauge 

~ ~·VACUUM ◄ 
~--PRESSURE __ lm_p_ro_ve_d _________ _ 

CHECK---

Check ignition timing. 

SEF291G 

Remove vacuum hose from 
pressure regulator, and 
apply vacuum and/or 
pressure, and try to start, 

------+ Adjust ignition timing. 
[See page EF & EC-205.] 

EF & EC-47 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure. 

l 
Check Mixture ratio 
feedback system. 
[See page EF & EC-205.] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i j 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 3 Impossible to start - partial combustion (not affected by throttle position 

POSSIBLE CAUSES 0 f) 8 0 0 0 • 0 0 «o 4D ~ 
SPECIFICATIONS Mixture ratio 0 0 0 

Fuel pressure (too low) 0 0 0 

Ignition timing 0 

FUEL SYSTEM Fuel filter (clogged) 0 

Fuel line (clogged) 0 

Injectors (clogged) 0 

Pressure regulator 0 

Pressure regulator vacuum hose {clogged) 0 

IGNITION SYSTEM Ignition wires (ignition leaks) 0 0 

Spark plugs (wet with fuel) 0 

Ignition switch 0 0 0 

INTAKE SYSTEM Throttle body (with ports clogged I 0 

Throttle valve (clogged) 0 

CONTROL SYSTEM Cylinder head/Water·temperature sensor 0 0 

Crank angle sensor 0 0 0 

SERVICE PROCEDURE 

0 N.G. Ch k. . . . ------. ec mJector circuit. 

~ 
[See page EF & EC-118/120/172/180.] 

---CHECK 
O.K. f) 

-' /II Injector -----. . , , 
' ' SEF280G 

Listen for injector operating 
sound. 

---CHECK 

Check ignition timing. 

l N.G. 

Adjust ignition timing. 
[See page EF & EC-205.] 

---CHECK 
0 

Throttle body 

Throttle 
body 
lower 
(Throttle 

SEF361 H chamber) 

Check throttle chamber 
ports and valve for clogging. 

SEF287G 

Check vacuum hose of pres
sure regulator for clogging. 

l N.G. 

Repair or replace the hose. 

---CHECK 
Timing light 

Check flashes of timing 
light for weakness. 

~ Clean the ports and/or 
throttle valve. 

O.K. @ 
--+ 

REMOVE 

Pressure regu la tor 

N.G. 
-------+ 

SEF291G 

Remove vacuum hose from 
pressure regulator, and try 
to start. 

0 
MEASURE 

Ignition wire 

~ 
SEF315G 

Measure resistance of 

Replace the wires. 

for C.A.S. 

Check Mixture ratio 
feedback system. 
[See page EF & EC-205.] 

t 
MEASURE 

Improved 0 

O.K. 

Fuel pressure 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure. 

Remove spark plugs and 
check their ignition sparks 
by cranking. 

Check the sensor circuits. 

[See page EF & EC-98/152 
(cylinder head/water temp. 
sensor), page EF & EC-94/148 
(crank angle sensor).] 

CRANK 

g STA~T N.G. 

i5:g~@ 
PERFORM 

Self-diagnosis 
Mode IV 

N.G. 
__.Check starter circuit. 

PERFORM 

Self-diagnosis 
Mode Ill for C.H.T.S. 

Cylinder head/ Ignition 
Water temp. switch 

Perform self-diagnosis 
Mode IV (for start signal). 

[See page E F & EC-124/ 

176.] Perform self-diagnosis Mode 
III (for cylinder head/water temp. 
sensor and crank angle sensor). 

EF & EC-48 

sensor SE F292G 

Start with cylinder head/water 
temp. sensor connector 
disconnected. 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i j 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 4 Impossible to start - partial combustion (throttle position changes 
combustion quality) 

POSSIBLE CAUSES 

INTAKE SYSTEM Throttle body (with ports clogged) 

Throttle valve (clogged) 

Fast idle cam 

Idle speed control valve 

CONTROL SYSTEM Cylinder head/Water temperature sensor 

Idle switch 

Neutral switch 

SERVICE PROCEDURE 

,,.0--CHECK 

Throttle body 

Throttle 

@:~f~ttle 
SEF361 HB chamber) 

Check throttle chamber 
ports fer clogging. 

N.G. 
-----+ Clean the ports. 

N.G. 

I . START --+ Check idle speed control 
• circuit. 

_ ~ [See page EF & EC-146/196.) 

valve 
SEF977F 

Check terminal voltage of idle speed 
control valve while cranking. 

0 
CHECK----... 

Throttle body 

~Thmttle 
SEF362H valve 

Check throttle valve for 
clogging. 

N.G. 
-----+ Clean the valve. 

0 f) 8 0 
0 

0 

0 

0 

0 

0 

0 

N.G. 

Fast idle. 
-----+ Check fast idle cam. 

cam-
I 

t· ~-;-;~\ 
Cam--✓', @· , 
follow :,{ : 
lever I Throttle 

SEF044H \.valve 

Make sure throttle valve stays 
open by fast idle cam before 
warm-up. 

[See page EF & EC-214.) 

EF & EC-49 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 

Diagnostic Table (Cont'd) 
5 I Hard to start - before warm-up I 

POSSIBLE CAUSES 0 f) 8 0 
SPECIFICATIONS Mixture ratio 0 

IGNITION SYSTEM Ignition switch (no start signal) 0 0 

INTAKE SYSTEM Fast idle cam 0 

CONTROL SYSTEM Cylinder head/Water temperature sensor 

Idle switch 

Neutral switch 

OTHERS Starter (operation too slow) 

Battery (voltage too low) 

SERVICE PROCEDURE 

0 
CHECK 

N.G. 
START--+ 

2 i 4 @/.· I \ / 5 -';f,f 
~ ~ --;? . 

o-~ -6 

Tachometer Ignition 
switch 

SEF281G 

Make sure tachometer 
indicates about 300 rpm 
while cranking. 

N.G. 

f) 
MEASURE 

Measure battery voltage. 

---+ Check fast idle cam. 
[ See page E F & EC-214.] 

0 

0 

0 

0 0 

N.G. (less than 12V) 
---l>Charge the battery. 

0 
PERFORM 

Self-diagnosis 
Mode IV 

0 0 
0 

0 0 

SEF363H 

Make sure throttle valve stays open 
by fast idle cam before warm-up. 

PERFORM 

Self-diagnosis 
Mode III 

N.G. --. 
-0--CRANK 

Perform self-diagnosis 
Mode IV (for start signal 
and idle switch). 

START --+Check sensor circuit. 

j VG30i 11224i j 

N.G. 
--. Check the malfunctioning 

switches and/or circuits. 
[See page EF & EC-124/176 
(start signal), 
page EF & EC-122/174 
(idle switch).] 

g N.G. 

"""""" • [See page EF & EC-98/152 
1:0 ti @ (cylinder head/water temp. sensor).] 

SEF363H 

Perform self-diagnosis 
Mode III (for cylinder 
head/water temp. sensor). 

Cylinder head/ Ignition 
Water temp. switch 
sensor SEF 292G 

Start with cylinder head/water 
temp. sensor connector 
disconnected. 

EF & EC-50 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 

Diagnostic Table (Cont'd) 

61 Hard to start - after warm-up I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Fuel pressure 

FUEL SYSTEM Fuel line (hot fuel) 

Pressure regulator (low fuel pressure) 

Pressure regulator vacuum hose (clogged) 

IGNITION SYSTEM Ignition switch (no start signal) 

CONTROL SYSTEM Cylinder head/Water temperature sensor 

Air flow meter 

OTHERS Starter (operation too slow) 

Battery (voltage too low) 

SERVICE PROCEDURE 

,,---CHECK 
0 

Tachometer Ignition 
switch 

SEF281G 

Make sure tachometer 
indicates about 300 rpm 
while cranking. 

PERFORM 
N.G. 

MEASURE 

Measure battery voltage. 

l N.G. (less than 12V) 

Charge the battery. 

Self-diagnosis 
Mode III 

____. Check sensor circuits. 

SEF363H 

Perform self-diagnosis Mode 
III (for cylinder head/water 
temp. sensor and air flow 
meter). 

---CHECK 

SEF287G 

Check vacuum hose of 
pressure regulator for 

clogging. l N.G. 

Repair or replace the hose. 

[See page EF & EC-98/152 
(cylinder head/water temp. 
sensor), page EF & EC-96/150 
(air flow meter).] 

0 8 8 0 0 0 
0 0 

0 0 

0 

0 

0 

0 0 

0 

0 

0 

0 0 

FUEL LINES 

SEF374G 

Cool fuel lines with wet 
rags, etc. and try to start. 

0 
PERFORM 

Self-diagnosis 
Mode IV 

SEF363H 

Perform self-diagnosis 
Mode IV (for start signal). 

EF & EC-51 

No 
change 

I VG30i 11 Z24i I 

----+ Proceed to other steps. 

Improved 
------+ Proceed to other steps. 

N.G. 

If everything is O.K., 
check fuel vapor pressure. 

~ Check starter circuit. 
[See page EF & EC-124/ 
176.] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

SYMPTOM & CONDITION 

Diagnostic Table (Cont'd) 
7 j Hard to start - every time j 

POSSIBLE CAUSES 0 
SPECIF ICA TIO NS Mixture ratio 0 

Fuel pressure 

Ignition sparks (missing) 

Ignition timing 

FUEL SYSTEM Fuel pump (improper operation) 0 

Fuel line (clogged) 

Canister (air leaks) 

Pressure regulator (low fuel pressure) 

IGNITION SYSTEM Ignition wires (ignition leaks) 

Spark plugs (improper gap) 

CONTROL SYSTEM Crank angle sensor 0 

Cylinder head/Water temperature sensor 

Idle switch 

Neutral switch 

OTHERS Starter (operation too slow) 

Battery (voltage too low) 

SERVICE PROCEDURE 

0 N.G. 
---+Check fuel pump and/or 

related circuits. 

8 • 0 • 0 0 fl) 

0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

~.--CHECK--~ 

START 

0 41) 41 41 

0 0 

0 

0 

0 

0 

0 

N.G. C) 
------+ Battery 

~ I [See page EF & EC-136/186.] 1 \ / 5 -';f;f 2 i. @/.· 
rMEASUREJ 

Fuel pump 

SEF279G 

Listen for fuel pump 
operating sound. 

---CRANK O No change 
Distributor ------+ [Proceed to other steps.] 

Retard ~nee ST ART 

u ~· 

Ignition switch 
Check Mixture ratio 

[See page EF & EC-205.] Advance/retard ignition 
timing and try to start. Improved 

0 
REMOVE 

• 
Pressure 
regulator 

SEF291G 

Remove vacuum hose 
from pressure regulator, 
and try to start. 

CHECK 
Timing light 

Check flashes of timing 
light for weakness. 

O MEASURE 

-+ Fuel pressure 

N.G. 
----+ 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure. 

Replace the wires. 

iN.G. 

0 
MEASURE 

Ignition wire 

@ 
SEF315G 

Measure resistance of 
suspect ignition wires. 

~ ; ffV. 
o-~ -6 

Tachometer Ignition 
switch 

SEF281G 

Make sure tachometer 
indicates about 300 rpm 
while cranking. 

0 
CHECK-----.. 

N.G. 

Measure battery voltage. 1 N.G. 

Charge the battery. 

I---•Repair or replace the hose. 

SEF298G 

Check vacuum hose of 
canister for air leaks. 

4B N.G. Check the malfunctioning 
PERFORM 

Self-diagnosis 
Mode III/IV 

I---•circuits. 

Perform self-diagnosis Mode 
III (for cylinder head/water temp. 
sensor and crank angle sensor), 
Mode IV (for idle switch). 

O.K. 
----+ 

MEASURE 

Spa,ki-~Gap 

9 SEF299G 

Remove spark plugs and 
measure their gaps. 

O.K. 
----+ 

[See page EF & EC-98/152 
(cylinder head/water temp. 
sensor), page EF & EC-94/148 
(crank angle sensor), 

page EF & EC-122/174 
(idle switch).] 

CHECK--~ 

SEF282G 

Check ignition sparks. 

EF & EC-52 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 

Diagnostic Table (Cont'd) 

B I Hard to start - morning after a rainy day I 
POSSIBLE CAUSES 

SPECIFICATIONS Ignition sparks (weak) 

IGNITION SYSTEM Power transistor 

Ignition coil 

Center cable (ignition leaks) 

Ignition wires (ignition leaks) 

Distributor cap (ignition leaks) 

Spark plugs (improper gap) 

SERVICE PROCEDURE 

MEASURE 

Ignition wire 

Check flashes of timing Measure resistance of 
light for weakness. suspect wires. 

,-----------'10.K. 

! 
-.---DRY---

o;~j;'~~ 

qf~ t 
Ignition coil SEF:3~gG 

Dry distributor and/or 
ignition coil and try to 
start. 

Can start 
-----. Replace the parts. 

No 
change 0 -----. 

MEASURE 

l_j_Gap 

:,,.'"' 
SEF299G 

Remove spark plugs and 
measure their gaps. 

0 f) 8 0 
0 0 

0 

0 0 

0 

0 0 

0 0 

0 

N.G. 
~ Replace the wires. 

O.K. 
----+ 

0 
0 

0 

0 

0 

0 

0 

0 

Check ignition sparks. 

EF & EC-53 

I VG30i 11 Z24i I 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 

Diagnostic Table (Cont'd) 

9 j Abnormal idling - no fast idle I 
POSSIBLE CAUSES 0 8 8 0 0 0 

SPECIFICATIONS Mixture ratio 0 0 0 

Ignition timing 0 

INTAKE SYSTEM Blow-by hose (clogged) 0 

Fast idle cam 0 

CONTROL SYSTEM Cylinder head/Water temperature sensor 0 0 

SERVICE PROCEDURE 

I VG30i 11 Z24i I 

0 N.G. 
--=----CHECK---, N.G. 

Fast idle 
cam-

I 

-t -;-;~;l\ 
Cam_,,,@, 
follow :,-:• : 
lever 1 \ Throttle 

SEF044H \__valve 

Make sure throttle valve 
stays open by fast idle 
cam before warm-up. 

---APPLY---

1) Timing 
light 

' 

rti. mmG 

Check ignition timing. 

PERFORM 

Self-diagnosis 
Mode III 

SEF363H 

Perform self-diagnosis 
Mode Ill (for cylinder 
head/water temp. sensor). 

____. Check fast idle cam. 

[See page EF & EC-214.] 

Improved 

~y 

'- I SEF300G.., 

Check blow-by hose for 
clogging. 

0--CHECK 

---+ Clean or replace the hose. 

N.G. ------+ Adjust ignition timing. 
[See page EF & EC-205.] 

• VACUUM ---+Check Mixture ratio 
PRESSURE feedback system. 

N.G. 
----+ 

---CRANK 

Pressure 
regulator 

SEF284G 

Apply vacuum/pressure to 
pressure regulator after 
disconnecting vacuum 
hose, and check idling. 

0 NG 

•
·- _ ( ( _ @S,TA.RT ___:___:_.check sensor circuit. 
-· _11:J_ [See page EF & EC-98/152.] 
.:~ :::rr==il::- _ (cylinder head/ 
~ c::!::;:::.:=, water temp. sensor) 

Cylinder head/ Ignition 
Water temp. switch 
sensor SEF292G 

Start with cylinder head/water 
temp. sensor connector 
disconnected. 

EF & EC-54 

[See page EF & EC-205.l 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 10 Abnormal idling - low idle (after warm-up) 

POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Ignition timing (too retarded) 

INTAKE SYSTEM Throttle body (with ports clogged) 

Throttle valve (clogged) 

CONTROL SYSTEM Crank angle sensor 

Air flow meter 

Cylinder head/Water temperature sensor 

Load switches (remaining OFF) 

SERVICE PROCEDURE 

Check ignition timing. 

lN.G. 

Adjust ignition timing. 
[See page EF & EC-205.] 

---CHECK 
0 

Throttle body 

Throttle 
body 
lower 
(Throttle 

SE F361 H chamber) 

f) 
CHECK---

Blow-by 

~ 
SEF300G I 

N.G. 

Check blow-by hose for 
clogging. 1 
Clean or replace the hose. 

0 
Throttle body 

~Thcortl, 
SEF362H valve 

0 8 8 0 0 0 
0 0 

0 

0 

0 

0 

0 

0 

-------APPLY
r@ 

.VACUUM 
PRESSURE 

Pressure 
regulator 

SEF291G 

Apply vacuum/pressure to 
pressure regulator after 
disconnecting vacuum 
hose, and check idling. 

PERFORM 
Self-diagnosis 

Mode III Self-diagnosis 

~v 

SEF363H 

0 

0 

Improved 
-----+ Check Mixture ratio 

feedback system. 
[See page EF & EC-205.) 

No change 
---+ Check load signal circuit. 

[See EL section.) 

Check throttle chamber 
ports for clogging. 

lN.G. 

Check throttle valve for 
clogging. 

lN.G. 

Perform self-diagnosis Modes 
Ill and V (for air flow meter, 
and cylinder head/water temp. 

Clean the port~ Clean the valve. 
sensor). l N.G. 

----RUN---, 8 Check the malfunctioning g parts and/or circuits. 
START [See page EF & EC-96/150 

- , ~ ~• N.G. (air flow meter), 
I() :::u==il~ ' --+page EF & EC-98/152 
~ (cylinder head/water temp. sensor).) 

Cylinder head/ Ignition 
Water temp. switch 
sensor SE F292G 

Start and run engine with 
cylinder head/water temp. 
sensor connector disconnected. 

EF & EC-55 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 11 j Abnormal idling - high idle (after warm-up) j 

POSSIBLE CAUSES 0 
SPECIFICATIONS Mixture ratio 

Ignition timing (too advanced} 

INTAKE SYSTEM Air duct (leaks} 

Throttle chamber (air leaks} 

Throttle valve (stuck control wire) 

Intake manifold (gasket} (air leaks} 

Fast idle cam 

Idle speed control valve (remaining ON} 

F.I.C.D. solenoid (remaining ON} 

CONTROL SYSTEM Crank angle sensor 

Air flow meter 

Cylinder head/Water temperature sensor 

Idle switch (remaining OFF} 

Load switches (remaining ON) 

OTHERS Battery (voltage too low} 

SERVICE PROCEDURE 
CHECK---

Check ignition timing. 

-.--CHECK 

Leak 

Engine C:) 

~ SEF301G 

l N.G. 

Adjust ignition timing. 
[See page EF & EC-205.] 

Check intake system for 
air leaks. i O.K. 

N.G.l Check throttle wire for 
rough sliding. 

Repair/replace the part. 

REMOVE MEASURE 
Improved 

~:=ra 

~egulator 
SEF291G 

Remove vacuum hose from 
pressure regulator, and try to start. 

---CHECK 
(!) 

Throttle body 

Throttle 

~ri;i:ttle 
SEF361 HB chamber) 

Check throttle body 
ports and valve for clogging. t N.G. 

Clean the ports and/or 
throttle valve. 

Fuel pressure 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure. 

i 
Check Mixture ratio 
feedback system. 
[See page EF & EC-205.] 

PERFORM 

Self-diagnosis 
Mode IV 

Perform self-diagnosis 
Mode IV (for idle switch}. 

l N.G. 

Check the idle switch circuit. 
[See page EF & EC-122/174.] 

0 

f) • e 0 0 0 
0 0 0 0 

0 

0 

0 . 0 

0 

0 

0 0 

Fast~ idle 
cam•, Roller 

Cam : 
I 

follow, : 
I 1 

lever , , 

0 0 
0 

0 

0 

0 

• 

0 

0 

0 

G) 

0 

[J[JW 
F.I.C.D. 
solenoid 

Throttle valve 
SEF046H SEF981 F 

Make sure throttle valve 
stays closed by fast idle 
cam after warm-up. 

iN.G. 

Check fast idle cam. 
[See page EF & EC-214.] 

CHECK---

SEF978F 

Check terminal voltage of 
idle speed control valve 
while idling. 

PERFORM 

Self-diagnosis 
Mode III 

N.G. 

Check terminal voltage of 
F.I.C.D. solenoid while 

idling. l 
Check the part and/or circuit. 
[See HA section.] 

--+ Check the part and/or circuit. 

N.G. 

[See page EF & EC-146/196.] 

Check sensor circuit . .----, 
[See page EF & EC-98/152 
(cylinder head/water temp. 
sensor}, page EF & EC-94/148 
(crank angle sensor), 
page EF & EC-96/150 
(air flow meter}.] 

-.,--CRANK 
N.G. 

(( START 

--+...,,.CT,IU; ~· 
Perform self-diagnosis Mode 1:?J :;n==il;;- jtf' 
III (for cylinder head/water C 1. ~ d/ .. 
temp. sensor crank angle Y in er ea Ignition 
sensor and air flow meter} Water temp. switch 

• sensor SE F292G 

Start with cylinder head/ 
water temp. sensor connector 
disconnected. 

EF & EC-56 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 12 j Unstable idling - before warm-up I 

I VG30i 11 Z24i j 

POSSIBLE CAUSES 0 f) 8 0 0 0 f) (l) 

SPECIFICATIONS Mixture ratio 

Ignition timing 

INTAKE SYSTEM Fast idle cam 

Idle speed control valve (remaining OFF) 

CONTROL SYSTEM Cylinder head/Water temperature sensor 

E.G.R. SYSTEM E.G.R. control valve (stuck open) 

E.G.R. solenoid (remaining OFF) 

SERVICE PROCEDURE 

0 
CHECK---

Timing 
light 

~ "" 

~ SES,'4G 

Check ignition timing. 

8 
APPLY---

.VACUUM 
PRESSURE 

Pressure 
regulator 

SEF291G 

Apply vacuum/pressure to 
pressure regulator after 
disconnecting vacuum 
hose, and check idling. 

Check E.G.R. control valve 
for operation. 

~Adjust ignition timing. 
[See page EF & EC-205.) 

Improved 
___,.Check Mixture ratio 

feedback system. 

Stays 
lifted -

[See page EF & EC-205.) 

0 
CHECK---

E.G.R. solenoid 

~ 
u ~-~ 

SEF303G 

Check terminal voltage of 
E.G.R. solenoid while 
idling. 1 N.G. 

Check the solenoid circuit. 
[See page EF & EC-104/158.) 

0 0 

0 

0 

0 

0 0 

0 

0 0 

Make sure throttle valve 
stays open by fast idle 
cam before warm-up. 

N.G. 
- Check fast idle cam. 

[See page EF & EC-214.) 

0 
CHECK---

SEF978F 

Check terminal voltage of 
idle speed control valve 
while idling. 

8 
PERFORM 

Self-diagnosis 
Mode III 

SEF363H 

Perform self-diagnosis 
Mode Ill (for cylinder 
head/water temp. sensor). 

Does not turn ON 
--+Check its circuit. 

[See page EF & EC-146/196.] 

r :;:::,,:;~; ~,~~~. 52.i I 

J (i RUN 

N.G. g START N.G. 

i5£i ~ 
Cylinder head/ Ignition 
Water temp. switch 
sensor SE F292G 

Start and run engine with 
cylinder head/water temp. 
sensor connector disconnected. 

EF & EC-57 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 13 I Unstable idling - after warm-up I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Ignition sparks 

Ignition timing 

Compression pressure 

FUEL SYSTEM Fuel line (clogged) 

Caniste[ (air leaks) 

IGNITION SYSTEM Power transistor 

Ignition coil 

Ignition wires 

INTAKE SYSTEM Blow-by hose (leaks) 

Air duct (leaks) 

CONTROL SYSTEM Idle switch 

Load switches 

E.G.R. SYSTEM E.G. R. control valve 

E.G. R. solenoid 

SERVICE PROCEDURE 
-0--cHECK 

~-, 

I SEF300G 

Check blow-by hose for 

leaks. l N.G. 

Repair/replace the hose. 

CHECK---.. 
0 •' Timing light N.G. 

---+ 

,,8--cHECK 

Leak 
r) 

Engine S11~ 

~ SEF301G 

Check intake system for 
air leaks. I 

♦ N.G. 

Repair/replace the part. 

MEASURE 
0 

Ignition wire 

r?~ 
.~ SEF315G 

Check flashes of timing 
light for weakness. 

(i) 
MEASURE 

COMPRESSION 
PRESSURE 

SEF309G 

Measure compression 

pressure. l 
N.G. 

Check cylinder head and 
gasket. 
[See EM section.I 

Measure resistance of 
suspect wires. i N.G. 

Replace the wire. 

Check E.G.R. control valve 
for operation. 

0 8 • e 0 0 0 (i) 0 
0 0 0 

0 0 0 

0 

0 

0 

0 0 
0 • 0 

0 0 0 

0 

0 

0 

0 

CHECK---.. 

SEF298G 

Check purge line for leaks. 

l N.G. 

Repair/replace the hose. 

CHECK---

O.K. ____. 

Stays 
lifted -----... 

Remove spark plugs and 
check their ignition sparks. 

CHECK--

E.G.R. solenoid 

¥ SEF303G 

Check terminal voltage of 
E.G.R. solenoid while idling. 

i N.G. 

Check the solenoid circuit. 
[See page EF & EC-104/158.] 

EF & EC-58 

CD> • 

0 

0 

I VG30i 11 Z24i I 

0 
CHECK---.. 

Check ignition timing. i N.G. 

Adjust ignition timing. 
[See page EF & EC-205.] 

PERFORM 
4D 

Self-diagnosis 
Mode IV 

SEF363H 

Perform self-diagnosis 
Mode IV (for idle switch). i N.G. 

Check the idle switch circuit. 
[See page EF & EC-122/174.] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 
Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 14 Poor driveability - stumble (while accelerating) 

POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Fuel pressure 

FUEL SYSTEM Fuel filter (clogged) 

Fuel line (clogged) 

Injectors (clogged) 

IGNITION SYSTEM Power transistor 

Ignition coil 

Ignition wires (ignition leaks) 

Spark plugs (ignition leaks, improper gap) 

INTAKE SYSTEM Air duct (leaks) 

CONTROL SYSTEM Crank angle sensor 

Air flow meter 

Cylinder head/Water temperature sensor 

Exhaust gas sensor 

Idle switch (remaining OFF) 

OTHERS Fuel (poor quality) 

SERVICE PROCEDURE 
----CHECK 

Timing light 

Check flashes of timing 
light for weakness. 

0 
CHECK __ _ 

Leak 

Engine S;) 

~ SEF301G 

Check intake system for 
air leaks. 

N.G. 
----+ Ignition wire 

Measure resistance of 
suspect wires. 

N.G. 
----+ Repair/replace the part. 

0 8 8 0 0 0 0 G 0 
0 0 0 0 

0 0 

0 

0 

0 

0 0 

0 0 

0 0 0 

0 

0 

0 0 

0 

0 0 

0 0 

0 

N.G. 
----+ Replace the wires. 

O.K. 

0 
PERFORM 

Self-diagnosis 
Mode IV 

SEF363H 
Perform self-diagnosis 
Mode IV (for idle switch). 

(£) REMOVE 

Pressure regu la tor 
Improved 

MEASURE 
fj Fuel pressure gauge 

----Check Mixture ratio 
feedback system. 

-.--CHECK 

Remove spark plugs and 
check their ignition sparks. 

N.G. 
-----.Check the idle switch 

circuit. 
[See page EF & EC-122/174.] 

~· (@ [See page EF & EC-205.] 

SEF291G 
Remove vacuum hose from 
pressure regulator, and try to drive. 

PERFORM 
Self-diagnosis 

Mode III Self-diagnosis 
N.G. 

\\,e,,ssG 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure while 
driving. 

DISCONNECT 
......., 

Eu 
\ II 

ModeV , ____ .,Check the malfunctioning E,ha"tt9';r•p= 

SEF363H 
Perform self-diagnosis Mode 
III and V (for air flow 
meter and exhaust gas sensor). 

parts and/or circuits. 
[See page EF & EC-96/150 
(air flow meter), 
page EF & EC-108/162 
(exhaust gas sensor).] 

sensor 

{''"'>~ !J 
'-'-'.iq___) -

SEF307G 
Disconnect exhaust gas 
sensor connector, and try 
to drive. 

EF & EC-59 

Improved 
Replace the sensor. 

No change 
____ .., Check Mixture ratio 

feedback system. 
[See page EF & EC-205.] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Table (Cont'd} 
SYMPTOM & CONDITION 15 Poor driveability - surge (while cruising) 

POSSIBLE CAUSES 

SPECI Fl CATIONS Mixture ratio (too lean) 

Fuel pressure (low) 

Ignition timing 

IGNITION SYSTEM (missing) 

INTAKE SYSTEM Air duct (leaks) 

Throttle chamber (air leaks) 

Intake manifold (gasket) (air leaks) 

CONTROL SYSTEM Crank angle sensor 

Air flow meter 

Exhaust gas sensor 

Idle switch 

E.G.R. SYSTEM E.G. R. control valve (stuck open) 

E.G.R. solenoid (remaining OFF) 

E.G. R. vacuum hose (removed) 

SERVICE PROCEDURE 

0 
Leak 

Engine c) 

~ SEF301G 

Check intake system for 
air leaks. l N.G. 

Repair/replace the part. 

REMOVE 

Pressure regu la tor 

==9· 
SEF291G 

Remove vacuum hose 
from pressure regulator, 
and try to drive. 

PERFORM 
Self-diagnosis 
Mode III Self-diagnosis 

~v 

SEF363H 

Perform self-diagnosis Mode 
III and V (for crank angle 
sensor, air flow meter, 
ignition signal and exhaust 
gas sensor). 

.--CHECK 

Check ignition timing. 

JN.G. 

Adjust ignition timing. 
[See page EF & EC-205.l 

MEASURE 
Improved C, Fuel pressure gauge 

N.G. 

(I@ 
\\se,,asG 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure while 
driving. 

---- Check the malfunctioning 
'Parts and/or circuits. 
[See page EF & EC-94/148 
(crank angle sensor), 
page EF & EC-96/150 
(air flow meter), 
page EF & EC-100/154 
(ignition signal), 
page EF & EC-108/162 
(exhaust gas sensor).) 

0 8 8 0 0 0 0 Ci) 0 
0 0 0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 0 

0 

-~ Stays I ifted 0 

,~G.R. 

control 
valve 

SEF547A 

Check E.G.R. control valve 
for operation. 

,----Check Mixture ratio 
feedback system. 

E.G.R. solenoid 

~ SEF303G 

Check terminal voltage of 
E.G.R. solenoid. 

iN,G. 

Check the solenoid circuit. 
[See page EF & EC-104/158.] 

PERFORM 

Self-diagnosis 
Mode IV 

[See page EF & EC-205.) 

0 DISCONNEC!...,,.,, 

18 
\I/ 

Exhaustga~11 fJ= 
sensor 

CO••_: 

SEF307G 

SEF363H 
Perform self-diagnosis 
Mode IV (for idle switch). 

iN.G. 
Check the idle switch 
circuit. 
[See page EF & EC-122/174.) 

Improved 
Replace the sensor. 

No change 
1---- Check mixture ratio 

feedback system. 
[See page EF & EC-205.) 

Disconnect exhaust gas sensor 
connector, and try to drive. 

EF & EC-60 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 16 j Poor driveability - lack of power I 
POSSIBLE CAUSES 

SPECIFICATIONS Fuel pressure 

Ignition timing 

Compression pressure (too low) 

FUEL SYSTEM Fuel pump (low fuel output) 

Fuel filter (clogged) 

Fuel line (clogged) 

Injectors (clogged) 

IGNITION SYSTEM Ignition wires (ignition leaks) 

Spark plugs (improper gap) 

INTAKE SYSTEM Air cleaner element (clogged) 

Throttle chamber (clogged) 

Throttle valve (not open enough) 

CONTROL SYSTEM Air flow meter 

Exhaust gas sensor 

SERVICE PROCEDURE 
CHECK---

AIR CLEANER 
ELEMENT 

SEF320G 

Check air cleaner element 
for clogging. 

lN.G. 

Replace the part. 

0 MEASURE 

COMPRESSION 
PRESSURE 

SEF309G 

Measure compression 
pressure. 

(i) REMOVE 

Pressure regu la tor 

9· 
SEF291G 

Remove vacuum hose from 
pressure regulator, and try 
to drive. 

-.--CHECK 

Check ignition timing with 
a timing light. 

~ N.G. 

Adjust ignition timing. 
[See page EF & EC-205.] 

----+Check cylinder head and 
gasket. 
[See EM section.] 

Improved 

MEASURE 
0 Fuel pressure gauge 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure while 

driving. l 
Check Mixture ratio 
feedback system. 
[See page EF & EC-205.] 

0 8 8 0 0 

0 

0 0 0 

0 

0 

Check flashes of timing 
light for weakness. 

---CHECK 
0 

Throttle body 

0 

0 

0 

~Th,0•<1• 
SEF362H valve 

Check throttle valve for 
rough movement. l N.G. 

Repair/replace the part. 

PERFORM 
Self-diagnosis 4B 
Mode III Self-diagnosis 

ModeV 

SEF363H 

Perform self-diagnosis 
Mode III and V (for air 
flow meter). 

i N.G. 

Check the malfunctioning 
parts and/or circuit. 
[See page EF & EC-96/150.] 
(air flow meter) 

EF & EC-61 
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0 

I VG30i 11 Z24i I 

0 0 t) m 
0 0 

0 

0 

0 

0 

0 

0 

MEASURE 

Ignition wire 

fa 
SEF315G 

Measure resistance of 
suspect wires. 

iN.G. O.K. 

Replace the wires. 

-0--cHECK 

SEF282G 

Remove spark plugs and 
check their ignition sparks. 

DISCONNECT 
41 •-NfCT 

ED 
\I I 

Exh~tt ga;r•r-
sensor 

(}Ou 
SEF307G 

Disconnect exhaust gas 
sensor connector, and try 

to drive. llmproved lNo change 

Replace the sensor. 

Check Mixture ratio 
feedback system. 
[$ee page EF & EC-205.] 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 17 I Poor driveability - detonation I 

POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio (too lean) 

Fuel pressure (low) 

Ignition timing (too advanced) 

FUEL SYSTEM Fuel filter (clogged) 

Fuel line (clogged) 

Injectors (clogged) 

CONTROL SYSTEM Crank angle sensor (improper 1°-signals) 

Air flow meter 

Cylinder head/Water temperature sensor 

OTHERS Water temperature (too high) 

Fuel (low octane rating, poor quality) 

SERVICE PROCEDURE 

CHECK---

0 Water temperature 

SEF312G 

Check water temperature. 

REMOVE 

Pressure regulator 

~· 
SEF291G 

Remove vacuum hose from 
pressure regulator, and try 
to drive. 

PERFORM 

Too high 
~ Check cooling system. 

[See LC section.] 

Improved 

MEASURE 
t) Fuel pressure gauge 

Connect vacuum hose to 
pressure regulator, and 
measure fuel pressure while 
driving. 

Self-diagnosis 0 N.G. 
Mode III Self-diagnosis ---• Check the malfunctioning 

parts. 
Mode V [See page EF & EC-94/148 

, 0 

1 

(crank angle sensor), 
page EF & EC-96/150 
(air flow meter).] 

SEF363H 

Perform self-diagnosis 
Mode III and V (for crank 
angle sensor and air flow 
meter). 

0 8 8 e 0 
0 0 

0 

0 

0 

0 

0 . 0 

0 

0 

0 

-.--CHECK 

Check ignition timing. 

EF & EC-62 
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N.G. 
~Adjust ignition timing. 

[See page EF & EC-205.] 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 
Diagnostic Table-(Cont'd) 

SYMPTOM & CONDITION 18 Engine stall - during start-up I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio (too rich/too lean) 

Ignition sparks (weak) 

Ignition timing 

Compression pressure (too low) 

FUEL SYSTEM Canister (too much evaporation to intake) 

IGNITION SYSTEM Ignition wires (ignition leaks) 

Spark plugs (wet with fuel, improper gap) 

INTAKE SYSTEM Throttle valve (not open enough) 

SERVICE PROCEDURE 

,,---CHECK 
0 

Check ignition timing. 

---CHECK 
0 

Throttle body 

@ 
BThrottle 

SEF362H valve 

Check throttle valve for 
rough movement. 

iN.G. 
Repair/replace the part. 

~ Adjust ignition timing. 
[See page EF & EC-205.] 

MEASURE 

COMPRESSION 

PRESSURE 

SEF309G 

Measure compression 
pressure. i 
Check cylinder head and 
gasket. 
[See EM section.] 

---TRY---, No 
8 change 

APPLY----.. 

0 8 • 0 0 

0 0 

0 

0 0 0 

0 

0 

SEF283G 

Check flashes of timing 
light for weakness. 

Improved 

0 

0 

0 0 0 
0 0 0 

0 

N.G. 
____. Ignition wire 

\(I 
SEF315G 

Measure resistance of 
ignition wires. 

i N.G. O.K. 
Replace.the wires. 

---CHECK 
0 

Remove spark plugs and 
check their ignition sparks. 

DISCONNECT 
No change 0 DISCIIN■CT 

,----Check Mixture ratio ----1 

• VACUUM feedback system. 
10 

Canister purge SEF314G 

Shut evaporated fuel to 
intake valve and try to drive. i Improved 

Replace the canister and/or 
the hoses. 

PRESSURE [See page EF & EC-205.] 

Pressure 
regulator Replace the sensor. 

SEF291G 

Apply vacuum/pressure to 
pressure regulator after 
disconnecting vacuum 
hose, and try to drive. 

EF & EC-63 

Improved 

Exhaustga~"b= 
sensor 

co 
SEF307G 

Disconnect exhaust gas 
sensor connector and try 
to drive. 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 19 I Engine stall - while idling I 

POSSIBLE CAUSES 0 f} 8 0 0 0 
SPECIFICATIONS Mixture ratio (too rich/too lean) 0 0 

Fuel pressure (low) 0 0 

Ignition sparks (weak, missing) 0 

Idle speed (low) 0 

FUEL SYSTEM Fuel line (clogged) 0 

IGNITION SYSTEM Spark plugs (wet with fuel, improper gap) 0 0 

INTAKE SYSTEM Idle speed control valve (improper operation) 0 

F.1.C.D. solenoid (improper operation) 

CONTROL SYSTEM Idle switch (remaining OFF) 

Neutral switch (remaining OFF) 

Load switches (remaining OFF) 

SERVICE PROCEDURE 

REMOVE 
0 

Pressure regulator 

MEASURE 
Improved 8 Fuel pressure gauge 

0 

0 

---•Check Mixture ratio 
feedback system. 

0 

0 

0 

[See page EF & EC-205.] 

SEF291G 

Remove vacuum hose from 
pressure regulator, and 
check idling. 

MEASURE 

Connect vacuum hose to 
pressure regulator and 
measure fuel pressure. 

---CHECK---0 , Timing light 
• N.G. 

8 

0 

0 

Tachometer 

2 3 • 
\ I / l_l_Gap 

~ark plug 

SEF299G 

and/or 
,, ;5 

o-¾ -o 

SEF316G 

Measure idle speed. 

iN.G. 

Adjust idle speed. 
[See page EF & EC-205.] 

.,.---CHECK---
fj 

SEF283G 

Check flashes of timing 
I ight for weakness. 

---CHECK---
(!) 0 

Remove spark plugs and 
check their gaps and tips. 

PERFORM 
N.G. 

0 

0 

0 

I VG30i 11 Z24i I 

CHECK 

Spark plug 

Check spark plugs for 
being foul or wet with fuel. 

~I 
ldl~r(2) 

Self-diagnosis 
Mode IV 

- Check the idle switch circuit. 
[See page EF & EC-122/174.] 

control 
valve 

SEF978F 

Check terminal voltages of 
idle speed control valve. i N.G. 

Check the part and/or circuit. 
[See page EF & EC-146/196.] 

F.1.C.D. 
solenoid 

SEF981 F 

Check terminal voltage of 
F.I.C.D. solenoid. l N.G. 

Check the part and/or circuit. 
[See HA section.] 

SEF363H 

Perform self-diagnosis 
Mode IV (for idle switch). 

EF & EC-64 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 20 I Engine stall - while accelerating I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Ignition sparks (weak, missing) 

Compression pressure (low) 

CONTROL SYSTEM Crank angle sen.sor 

Air flow meter 

Exhaust gas sensor 

SERVICE PROCEDURE 

Check flashes of timing 
light for weakness during 
acceleration. 

0 
MEASURE 

N.G. 

MEASURE 

Ignition wire 

Measure resistance of 
suspect wires. 

N.G. 
1----- Check cylinder head and 

COMPRESSION 
PRESSURE 

SEF309G 

Measure compression pressure. 

• CHECK 
N.G. 

gasket. 
[See EM section.) 

DISCONNECT 
•-om 

0 f) 8 0 0 0 8 
0 0 

0 0 0 

0 

0 0 

0 

0 0 

N.G. 
----+ Replace the wires. 

O.K. 
CHECK---

Remove spark plugs and 
check their ignition sparks. 

PERFORM 
0 N.G. 

I VG30i 11 Z24i I 

Self-diagnosis Mode II 18 
\I/ 

Exhaustga~11 ~ 

Self-diagnosis 

Mode III Self-diagnosis 

~v 

___ ....,. Check the malfunctioning 
parts and/or circuits. 

(.:'~ 
Ytimesor ~ 
more/10 sec. SEF 373G 

Y: 5 (VG30i model) 
7 (Z24i model) 

Check mixture ratio by flashes 
of inspection lamps. 

sensor 

cou 
SEF307G 

Disconnect exhaust gas 
sensor connector, and try 

to dlrive. }mproved 

No change Replace the sensor. 

Check Mixture ratio 
feedback system. 
[See page EF & EC-205.) 

SEF363H 

Perform self-diagnosis Mode 
III and V (for crank angle 
sensor and air flow meter). 

EF & EC-65 

[See page EF & EC-94/148 
(crank angle sensor), 
page EF & EC-96/150 
(air flow meter).) 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 21 I Engine stall - while cruising I 

POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio 

Ignition sparks (weak, missing) 

CONTROL SYSTEM Crank angle sensor 

Air flow meter 

SERVICE PROCEDURE 

---CHECK 
0 , Timing light 

' 

SEF283G 

Check flashes of timing 
I ight for weakness at 
constant engine rev. 
(1,000 - 2,000 rpm). 

---CHECK--~ 

N.G. 

8 self-diagnosis Mode II N.G. 

Y times 
more/10 3G 

Y: 5 (VG30i model) 
7 (Z24i model) 

Check mixture ratio by 
flashes of inspection lamps. 

PERFORM 

MEASURE 
f) 

Ignition wire 

Measure resistance of 
suspect wires. 

DISCONNECT 
DISCGNNECT 

Eu 
"b= 

\ 
Exhaust ga 
sensor 

{"•..&"7 
"-'.iq___) 

SEF307G 

Disconnect exhaust gas 
sensor connector, and try 
to drive. 

Self-diagnosis (i) _N_.G_. __ Check the circuits. 

Mode III Self-diagnosis [See page EF & EC-94/148 
Move V (crank angle sensor), 

, "" 
1 

page EF & EC-96/150 
(air flow meter).] 

SEF363H 

Perform self-diagnosis 
Mode III and V (for air flow 
meter and crank angle sensor). 

0 8 • 0 0 0 
0 0 

0 0 0 

0 

0 

N.G. 
---• Replace the wires. 

O.K. 

Improved 
---•Replace the sensor. 

No change 
•----Check Mixture ratio 

feedback system. 
[See page EF & EC-205.] 

EF & EC-66 
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---CHECK 

Remove spark plugs and 
check their ignition sparks. 



DIAGNOSTIC PROCEDURE I VG30i 11 Z24i I 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 22 Engine stall - while decelerating/just after stopping 

POSSIBLE CAUSES 0 f) • 0 
SPECIFICATIONS Mixture ratio 

Ignition sparks (missing) 0 

Idle speed (too low) 0 

IGNITION SYSTEM (missing) 0 0 

INTAKE SYSTEM Idle speed control valve (remaining OFF) 0 0 

CONTROL SYSTEM Exhaust gas sensor (malfunctioning feedback control) 

Crank angle sensor 

Idle switch (remaining OFF) 

Load switches (remaining OFF) 

SERVICE PROCEDURE 

CHECK---

Check flashes of timing 
light while decreasing 
engine speed. 

MEASURE 

N.G. --. 

N.G. 

PERFORM 

Self-diagnosis 
ModeV 

SEF363H 

Perform self-cl iagnosis 
Mode V (for ignition signal 
and crank angle sensor). 

0 

0 

0 0 

N.G. 
__. Check the malfunctioning 

parts and/or circuits. 
[See page EF & EC-100/154 
(ignition siglal}, 
page EF & EC-94/148 
(crank angle sensor).) 

~--CHECK----.. 
0 

• 0 
0 0 

0 0 

Left OFF 
--. Adjust idle speed. ~ Check the circuit. 

Tachometer 

SEF316G 

Measure idle speed. 

Y times or (';:'~ 
more/10 sec. '"'lt)) 

SEF373G 

Y: 5 (VG30i model) 
7 (Z24i model) 

Check mixture ratio by 
flashes of inspection lamps. 

N.G. 
~ 

[See page EF & EC-205.l 

DISCONNECT 

Exhaust ga 
sensor 

co 

_, 
18 

"b= 

SEF307G 

Disconnect exhaust gas 
sensor connector, and try 
to drive. 

SEF978F 

Check terminal voltage of 
idle speed control valve. 

Improved 
~ Replace the sensor. 

No change 
~Check Mixture ratio 

feedback system. 
[See page EF & EC-205.) 

EF & EC-67 

[See page EF & EC-146/196.) 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 23 I Engine stall - while loading I 

POSSIBLE CAUSES 

SPECIFICATIONS Ignition timing 

Idle speed (too low) 

INTAKE SYSTEM Idle speed control valve (remaining OFF) 

F.1.C.D. solenoid (remaining OFF) 

CONTROL SYSTEM Idle switch (remaining OFF) 

Load switches (remaining OFF) 

SERVICE PROCEDURE 

MEASURE 
0 

Tachometer 

SEF316G 

Measure idle speed. 

SEF978F 

Check terminal voltage of 
idle speed control valve. 

PERFORM 

C, Self-diagnosis 
Mode IV 

SEF363H 

Perform self-diagnosis 
Mode IV (for idle switch). 

N.G. 
----+Adjust idle speed. 

[See page EF & EC-205.] 

N.G. 
----+Check the part and/or circuit. 

[See page EF & EC-146/196.] 

N.G. 
---• Check the idle switch circuit. 

[See page EF & EC-122/174.] 

0 8 8 0 0 
0 

0 

0 0 

0 0 

0 0 

0 0 0 

---CHECK 

. ;:; ·~-~=---, 

SEF284G 

Check ignition timing. 

---CHECK---
0 

F.1.C.D. 
solenoid 

SEF981 F 

Check terminal voltage of 
F.1.C.D. solenoid. 

EF & EC-68 
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N.G. 
----+Adjust ignition timing. 

[See page EF & EC-205.l 

---+Check the part and/or circuit. 
[See HA section.] 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 24 I Backfire - through the intake I 
POSSIBLE CAUSES 0 8 8 0 0 0 

SPECIFICATIONS Mixture ratio (too lean) 0 0 0 0 

Ignition timing (too retarded) 0 

FUEL SYSTEM Injectors (clogged) 0 

INTAKE SYSTEM Air duct {air leaks) 0 

Intake manifold (gaskets) (air leaks) 0 

CONTROL SYSTEM Air flow meter 

Exhaust gas sensor 0 0 

SERVICE PROCEDURE 

CHECK __ _ 

0 N.G. 
-.--CHECK 

I VG30i 11 Z24i I 

• 

0 

N.G. 
Leak ---+ Repair/replace the part. ---+ Adjust ignition timing. 

Engine f) 

s~ 
Check intake system for air 
leaks. 

REMOVE 
8 

Pressure regulator 

SEF291G 

Remove vacuum hose from 
pressure regulator, and try 

to drive. l No change 

Improved 
-----+ Check Mixture ratio 

feedback system. 
[See page EF & EC-205.] 

DISCONNECT 

or 

Check ignition timing. 

---CLEAN---
0 

IIHi=iii•hi 

SEF317G 

Clean the injector. 

C, PERFORM 

Self-diagnosis Mode II ,_N_.G_. _.., 
OISCONIECT 

E8 
Improved 
----Replace the sensor. 

Y times or 
more/10 sec. SEF 373G 

Y: 5 (VG30i model) 
7 (224i model) 

Check mixture ratio by 
flashes of inspection lamps. 

\ I/ 

Exhaust ga~11p= 
sensor 

[}Ou 
SEF307G 

Disconnect exhaust gas 
sensor connector, and try 
to drive. 

No change 
1----Check Mixture ratio 

feedback system. 
[See page EF & EC-205.] 

EF & EC-69 

[See page EF & EC-205.] 

CHECK---

Self-diagnosis 0 
Mode III Self-diagnosis 

~v 

SEF363H 

Perform self-diagnosis 
Mode III and V {for air flow 

meter). l N.G. 

Check the circuits. 
[See page EF & EC-96/150 
(air flow meter).] 



DIAGNOSTIC PROCEDURE I VG30i 11224i I 
Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 25 I Backfire - through the exhaust I 
POSSIBLE CAUSES 

SPECIFICATIONS Mixture ratio (too rich) 

FUEL SYSTEM Injectors (fuel leaks) 

IGNITION SYSTEM (missing) 

INTAKE SYSTEM Air cleaner element (clogged) 

A.1.V. (always operating) 

A.I.V. solenoid (remaining ON) 

CONTROL SYSTEM Idle switch (remaining OFF) 

SERVICE PROCEDURE 

0 
CHECK---

AIR CLEANER 
ELEMENT 

SEF320G 

Check air cleaner element 
for clogging. 

PERFORM 
C) 

Self-diagnosis 
Mode IV 

N.G. 
--. Replace the element. 

N.G. 
--'----• Check idle switch and/or 

its circuit. 

0 8 • 
0 0 

0 

0 

0 

---APPLY 
8 PRESSURE 

~Praswra 

~regulator 

SEF291G 

Apply pressure to pressure 
regulator after disconnecting 
vacuum hose, and try to 
drive. 

PERFORM 

0 • Ci) 

0 

0 

0 0 

Improved 
----+ Check Mixture ratio 

feedback system. 
[See page EF & EC-205.) 

N.G. 

[See page EF & EC-122/174.) 

Self-diagnosis 
ModeV 

----+ Check the malfunctioning 
part and/or circuit. 
[See page EF & EC-100/154 
(ignition signal).) 

SEF363H 

Perform self-diagnosis 
Mode IV (for idle switch). 

-.--CHECK 

Mil 
SEF375G 

Check secondary air to 
exhaust system. 

Keeps 
flowing 

-.-, --CHECK 

A.1.V. solenoid 

~ 
SEF372G 

Check terminal voltage of 
A.I.V. solenoid. 

SEF363H 

Perform self-diagnosis 
Mode V (for ignition signal). 

Left ON 
----.Check the solenoid circuit. 

[See page EF & EC-144/194.) 

EF & EC-70 



Top view Side view 

~ (,fp&) 
Sight windows for inspection lamps 

Control unit 

Diagnostic 
mode selector 

SEF292D 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Description 
The self-diagnosis is useful to diagnose malfunctions in major 
sensors and actuators of the E.C.C.S. system. There are 5 modes 
in the self-diagnosis system. 
1. Mode I - Mixture ratio feedback control monitor A 
• During closed loop condition: 

The green inspection lamp turns ON when lean condition is 
detected and goes OFF by rich condition. 

• During open loop condition: 
The green inspection lamp remains ON or OFF. 

2. Mode II - Mixture ratio feedback control monitor B 
The green inspection lamp function is the same as Mode I. 

• During closed loop condition: 
The red inspection lamp turns ON and OFF simultaneously 
with the green inspection lamp when the mixture ratio is 
controlled within the specified value. 

• During open loop condition: 
The red inspection lamp remains ON or OFF. 

3. Mode III - Self-diagnosis 
This mode is the same as the former self-diagnosis in self
diagnosis mode. 

4. Mode IV - Switches ON/OFF diagnosis 
During this mode, the inspection lamps monitor the switch 
ON-OFF condition. 

• Id le switch 
• Starter switch 
• Vehicle speed sensor 
5. Mode V - Real time diagnosis 

The moment the malfunction is detected, the display will be 
presented immediately. That is, the condition at which the 
malfunction occurs can be found by observing the inspection 
lamps during driving test. 

EF & EC-71 



Flashing N times 

(~ __ M_o_d_e_N ___ ) 

SEF781 E 

SELF-DIAGNOSIS 

Description (Cont'd) 
SWITCHING THE MODES 
1. Turn ignition switch "ON". 

I VG30i 11 Z24i I 

2. Turn diagnostic mode selector "ON" and wait the inspection 
lamps flash. 

3. Count the number of the flashing time, and after the inspec
tion lamps have flashed the number of the required mode, 
turn diagnostic mode selector "OFF" immediately. 

SEF989D 

When the ignition switch is turned off during diagnosis, in each 
mode, and then turned back on again after the power to the 
E.C.U. has dropped off completely, the diagnosis will auto
matically return to Mode I. 
The stored memory would be lost if: 
1. Battery terminal is disconnected. 
2. After selecting Mode III, Mode IV is selected. 

However, if the diagnostic mode selector is kept turned fully 
clockwise, it will continue to change in the order of Mode I 
➔ II ➔ III ➔ IV ➔ V ➔ I ~-- etc., and in this state the stored 
memory will not be erased. 

EF & EC-72 



CHECK 

CHECK ENGINE LIGHT 

SEF924F' 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Description (Cont'd) 
CHECK ENGINE LIGHT ~ (For California only) 
This vehicle has a check engine light on instrument panel. This 
light comes ON under the following conditions: 
1) When ignition switch is turned "ON" (for bulb check). 
2) When systems related to emission performance malfunction 

in Mode I (with engine running). 
• This check engine light always illuminates and is synchronous 

with red L.E.D. 
• Malfunction systems related to emission performance can be 

detected by self-diagnosis, and they are clarified as self
diagnostic codes in Mode III. 

3) Check engine light will come "ON" only when malfunction is 
sensed. 
The check engine light will turn off when normal operation 
is resumed. Mode III memory must be cleared as the contents 
remain stored. 

Code No. 

12 

13 

31 

32 

33 

35 

43 

45 

Malfunction 

Air flow meter circuit 

Cylinder head/water temperature sensor circuit 

E.C.U. (E.C.C.S. control unit) 

E.G.R. function 

Exhaust gas sensor circuit 

Exhaust gas temperature sensor circuit 

Throttle sensor circuit 

Injector leak 

Use the following diagnostic flowchart to check and repair a 
malfunctioning system. 

( _____ 0_1_A_G_N_o_s~1s_s_T_A_R_T ____ ) 

r 
Turn ignition switch "ON" and make sure 
that check engine light comes "ON". 

O.K. 

Perform self-diagnosis and check which code 
is displayed in Mode III. 

Check electronic control system of affected 
code No. to locate faulty part. 

Repair or replace faulty part. 

EF & EC-73 

N.G. 
Replace bulb. 



SELF-DIAGNOSIS 

Description (Cont'd) 

® 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

Perform driving test. 
Make sure that check engine light does not 
come "ON" during this test. 

( DIAGNOSIS END ) 

EF & EC-74 

I VG30i 11 Z24i I 

• Methods of erasing memories 
differ with systems. Read the 
manual before diagnosing 
systems. 

• After repairs, test drive to check 
that check engine light does not 
come on. 

• Test driving modes differ with 
systems. Read the manual before 
test driving. 



Engine 
stopped 

Mode LED (Ignition 
switch 
"ON") 

Green ON 

Mode I 
(Monitor A) Red ON 

Green ON 

Mode II 
(Monitor B) Red OFF 

SELF-DIAGNOSIS I VG30i II Z24i I 

Modes I & II -Mixture Ratio Feedback 
Control Monitors A & B 

In these modes, the control unit provides the Air-fuel ratio 
monitor presentation and the Air-fuel ratio feedback coefficient 
monitor presentation. 

Engine running 

Open loop condition Closed loop condition 

*Remains ON or OFF Blinks 

Except for California For California model 
model • ON: when CHECK ENGINE LIGHT ITEMS 
• OFF are stored in the E.C.U. 

• OFF: except for the above condition 

*Remains ON or OFF Blinks 

Compensating mixture ratio 

*Remains ON or OFF 
More than Between 5% 

More 
(synchronous with green 

5% rich lean and 5% rich 

LED) Synchronized 
OFF 

with green LED 
Remains ON 

* • Maintains conditions just before switching to open loop 

EF & EC-75 



SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode III - Self-Diagnostic System 
The E.C.U. constantly monitors the function of these sensors and 
actuators, regardless of ignition key position. If a malfunction 
occurs, the information is stored in the E.C.U. and can be re
trieved from the memory by turning on the diagnostic mode 
selector, located on the side of the E.C.U. When activated, the 
malfuriction is indicated by flashing a red and a green L.E.D. 
(Light Emitting Diode), also located on the E.C.U. Since all the 
self-diagnostic results are stored in the E.C. U.'s memory even 
intermittent malfunctions can be diagnosed. 
A malfunctioning part's group is indicated by the number of 
both the red and the green L.E.D.s flashing. First, the red L.E.D. 
flashes and the green flashes follow. The red L. E. D. refers to the 
number of tens while the green one refers to the number of units. 
For example, when the red L. E. D. flashes once and then the 
green one flashes twice, this means the number "12" showing 
the air flow meter signal is malfunctioning. In this way, all the 
problems are classified by the code numbers. 
• When engine fails to start, crank engine more than two 

seconds before starting self-diagnosis. 
• Before starting self-diagnosis, do not erase stored memory. 

If doing so, self-diagnosis function for intermittent malfunc
tions would be lost. 

The stored memory would be lost if: 
1. Battery terminal is disconnected. 
2. After selecting Mode III, Mode IV is selected. 

DISPLAY CODE TABLE 
X: Available 

Not available 
* Check engine light item 

Code 
Detected items California 

Non-
No. California 

11 Crank angle sensor circuit X X 

12 Air flow meter circuit x* X 

13 
Cylinder head/Water temperature sensor x* X 
circuit 

21 Ignition signal missing in primary coil X X 

31 E.C.U. (E.C.C.S. control unit) X* X 

32 E.G.R. circuit X* -

33 Exhaust gas sensor circuit X* X 

35 Exhaust gas temperature sensor circuit X* -

43 Throttle sensor circuit X* X 

45 Injector leak X* -
51 Injector (VG30i model only) X X 

55 No malfunction in the above circuit X X 

EF & EC-76 



RETENTION TERM CHART (Example) 

CRANK ANGLE 
SENSOR 

CYLINDER HEAD/ 
WATER TEM
PERATURE 
SENSOR 

Code 
No. 

11 

13 

If the same diagnostic item is 
judged to be malfunctioning before 
the starter is operated fifty times, 
it will be stored in E.C.U. memory 
until the starter is operated fifty 
times from this point in time. 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode III - Self-Diagnostic System (Cont'd) 
RETENTION OF DIAGNOSTIC RESULTS 
The diagnostic result is retained in E.C.U. memory until the 
starter is operated fifty times after a diagnostic item is judged 
to be malfunctioning. The diagnostic result will then be can
celled automatically. If a diagnostic item which has been judged 
to be malfunctioning and stored in memory is again judged to be 
malfunctioning before the starter is operated fifty times, the 
second result will replace the previous one. It will be stored in 
E.C.U. memory until the starter is operated fifty times more. 

50 

STARTER OPERATING TIMES 

100 

: Malfunction detecting point 

EF & EC-77 
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Flashing 4 times 

OFF 

( ____ M_o_d_e _IV ___ ) 

SEF783E 

CAUTION: 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode III - Self-Diagnostic System (Cont'd) 
SELF-DIAGNOSTIC PROCEDURE 

( ______ D_1_A_G_N_o_s~1s_s_TA_R_T ____ ) 

l 
Pull out E.C.U. from under the passenger seat. 

Start engine and warm it up to normal engine 
operating temperature. 
(Drive vehicle for about 10 min.) 

Turn diagnostic mode selector "ON". 

After the inspection lamps have flashed 3 
times, turn diagnostic mode selector "OFF". 

Flashing 3 times 

(._ ___ M_o_de_I_I_I __ _,) 

SEF782E 

Make sure that inspection lamps are dis
playing code No. 55. 

O.K. 

N.G. Write down the malfunc
tioning code No. 

___ Memory erasing procedure _____ _ 

Turn diagnostic mode selector "ON". 

After the inspection lamps have flashed 4 times, turn diagnostic mode selector 
"OFF". 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- -- - - - ----- ----- --- ---- ____ J 

Turn ignition switch "OFF". 

Reinstall the E.C.U. in place. 

( _______ D_I_A_G_N_o_s_1s_E_N_D ____ ) 

Turn ignition switch "OFF". 

See decoding chart. 

Check malfunctioning parts 
and/or perform real time 
diagnosis system inspection. 
If malfunction part is .found, 
repair or replace it. 

During displaying code No. in self-diagnosis mode (mode II 0, if another diagnostic mode should be done, make sure to write 

down the malfunctioning code No. before turning diagnostic mode selector "ON", or select the diagnostic mode after turning 
ignition switch "OFF". Otherwise self-diagnosis information stored in E.C.U. memory until now would be lost. 

EF & EC-78 



Display code 

CRAN~ ANGLE SENSOR 

Code No. 11 

Red Green 

AIR FLOW METER @ 
Code No.12 

Red Green 

CYLINDER HEAD/WATER 
TEMPERATURE SENSOR @ 

Code No. 13 

Red Green 

@ 000 

IGNITION SIGNAL 

Code No. 21 

Red Green 

SELF-DIAGNOSIS I VG30i 11 Z24i I 
Mode III - Self-Diagnostic System (Cont'd) 
DECODING CHART 

Malfunctioning circuit or parts 

Crank angle sensor circuit 

Air flow meter circuit 

Cylinder head/Water temperature 
sensor circuit. 

Ignition signal circuit 

EF & EC-79 

Control unit shows a 
malfunction signal when the 
following conditions are 
detected. 

• Either 1° or 180° signal is not entered 
for the first few seconds during engine 
cranking. 

• Either 1° or 180° signal is not input 
often enough while the engine speed 
is higher than the specified rpm. 

SYSTEM INSPECTION 
See page EF & EC 94/148. 

SEF831C 

• The air flow meter circuit is open or 
shorted. 
(An abnormally high or low voltage 
is entered.) 

SYSTEM INSPECTION 
See page EF & EC-96/150. 

SEF306D 

• The cylinder head/Water temperature 
sensor circuit is open or shorted. 
(An abnormally high or low output 
voltage is entered) 

SYSTEM INSPECTION 
See page EF & EC-98/152. 

SEF833C 

• The ignition signal in primary circuit 
is not entered during engine cranking 
or running. 

SYSTEM INSPECTION 
See page EF & EC-100/154. 

SEF834C 



Display code 

E.C.U. (E.C.C.S. CONTROL UNIT) 

~ 
Code No. 31 

Red Green 

000 

E.G.R. FUNCTION~ 
(California model only) 

Code No. 32 

Red Green 

®O 

EXHAUST GAS SENSOR ~ 

Code No. 33 

{ig~~ 
Red Green 

Exhaust gas temperature sensor 
circuit ~ (California model only) 

Code No. 35 

Red Green 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode III - Self-Diagnostic System (Cont'd) 
Malfunctioning circuit or parts Control unit shows a 

malfunction signal when the 
following conditions are 
detected 

E.C.U. calculation function 

E.G.R. function 

selector 
Inspection hole 

Exhaust gas sensor circuit 

Exhaust gas temperature 
sensor circuit 

EF & EC-80 

• Signal is beyond "normal" range. 

SYSTEM INSPECTION 

See page EF & EC-102/156. 

SEF943F 

• E.G.R. valve does not operate. 
(E.G.R. valve spring does not lift.) 

SYSTEM INSPECTION 
See page EF & EC-104/158. 

SEF238G 

• An abnormally high output voltage is 
entered. 

SYSTEM INSPECTION 

See page EF & EC-108/162. 

SEF309D 

• Signal circuit is open. 

SYSTEM INSPECTION 
See page EF & EC-110/164. 

SEF239G 



Display code 

THROTTLE SENSOR ~ 

Code No. 43 

Red Green 

INJECTOR LEAK~ 
(California model only) 

Code No. 45 

Red Green 

INJECTOR (VG30i model only) 

Code No. 51 

Red Green 

00000 

Code No. 55 

Red Green 

SELF-DIAGNOSIS I VG30i 11 Z24i j 

Mode III - Self-Diagnostic System (Cont'd) 
Malfunctioning circuit or parts Control unit shows a 

malfunction signal when the 
following conditions are 
detected 

Throttle sensor circuit 

Injector circuit 

Injector circuit 

EF & EC-81 

• Throttle sensor circuit is open or 
short. 
(Output voltage is too high or too 
low.I 

SYSTEM INSPECTION 
See page EF & EC-114/168. 

SEF236G 

• Leak from the injector. 

SYSTEM INSPECTION 
See page EF & EC-118/172. 

SEF237G 

• Either of the two injectors does not 
work because of an electrical problem. 

SYSTEM INSPECTION 
See page E F & EC-120. 

SEF240G 

SEF946F 



SELF-DIAGNOSIS I VG30i II Z24i I 

Mode IV - Switches ON/OFF Diagnostic 
System 

In switches ON/OFF diagnosis system, ON/OFF operation of 
the following switches can be detected continuously. 
• Idle switch 
• Starter switch 
• Vehicle speed sensor (VG30i A/T model only) 
(1) Idle switch & Starter switch 

The switches ON/OFF status at the point when mode IV is 
selected is stored in E.C.U. memory. When either switch is 
turned from "ON" to "OFF" or "OFF" to "ON", the red 
L.E.D. on E.C.U. alternately comes on and goes off each 
time switching is detected. 

(2) Vehicle Speed Sensor 
The switches ON/OFF status at the point when mode IV is 
selected is stored in E.C.U. memory. When vehicle speed is 
20 km/h (12 MPH) or slower, the green L.E.D. on E.C.U. is 
off. When vehicle speed exceeds 20 km/h (12 MPH), the 
green L.E.D. on E.C.U. comes "ON". 

EF & EC-82 



Accelerator 
pedal 

CAUTION: 

SEF816D 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode IV - Switches ON/OFF Diagnostic 
System (Cont'd) 

SELF-DIAGNOSTIC PROCEDURE 

( ______ 0_1A_G_N_o_sT"1_s_s_T_A_R_T ____ ) 

i 
Pull out E.C.U. from under the passenger 
seat. 

Turn ignition switch "ON". 

Turn diagnostic mode selector "ON". 

After the inspection lamps have flashed 4 
times, turn diagnostic mode selector 
"OFF". 

A red inspection lamp goes "OFF". 

Make sure that a red inspection lamp goes 
"ON" during turning ignition switch 

"START". 

O.K. 

Warm up engine sufficiently. 

Stop engine. Make sure that a red 
inspection lamp goes "OFF" when depress
ing accelerator pedal. 

O.K. 

Flashing 4 times 

OFF 

(-___ M_o_de_I_v __ ____,) 

SEF783E 

Check starter signal circuit. 

Check idle switch circuit. 

Except VG30i 
A/T model 

VG30i A/T model 

Lift up rear wheels. 

l 
Drive vehicle. Make sure that a green 
inspection lamp goes "ON" when vehicle 
speed is 20 km/h (12 MPH) or faster. 

0.K. 

N.G. 

Turn ignition switch "OFF". Check vehicle speed sensor 
circuit. 

I Reinstall the E.C.U. in place. I 
(._ ____ 0_1A_G_N_o_s_1_s_E_N_D _____ ) 

For safety, do not drive rear wheels at higher speed than required. 

EF & EC-83 



SEF332D 

CAUTION: 

SELF-DIAGNOSIS I VG30i 11 Z24i I 

Mode V - Real Time Diagnostic System 
In real time diagnosis, if any of the following items are judged to 
be faulty, a malfunction is indicated immediately. 
• Crank angle sensor [ ( 120° signal & 1 ° signal: VG30i model), 

(180° signal & 1° signal: Z24i model)] 
• Ignition signal 
• Air flow meter output signal 
Consequently, this diagnosis is a very effective measure to diag-
nose whether the above systems cause the malfunction or not, 
during driving test. Compared with self-diagnosis, real time 
diagnosis is very sensitive, and can detect malfunctioning con
ditions in a moment. Further, items regarded to be malfunctions 
in this diagnosis are not stored in E.C.U. memory. 

SELF-DIAGNOSTIC PROCEDURE 

( ______ 0_1A_G_N_o_s~1s_sT_A_R_T _____ ) 

1 
Pull out E.C.U. from under the assist seat. 

Start engine. 

l 
Turn diagnostic mode selector "ON". 

After the inspection lamps have flashed 5 
times, turn diagnostic mode selector 
"OFF". 

Make sure that inspection lamps are not 
flashing for 5 min. when idling or racing. 

O.K. 

Turn ignition switch "OFF". 

Reinstall the E.C.U. in place. 

(-____ 0_1A_G_N_o_s_1_s_E_N_o _______ ) 

r----------~ 

Flashing 5 times 

(-___ M_od_e_V ___ ) 
SEF784E 

If flashing, count no. of 
flashes. 

Turn ignition switch "OFF". 

See decoding chart. 

Perform real time-diagnosis 
system inspection. 
If malfunction part is found, 
repair or replace it. 

In real time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once, and does not 

memorize the inspection. 

EF & EC-84 



DECODING CHART 

Display presentation 

CRANK ANGLE SENSOR 

RED L.E.D. 

,8,0N - 17 n n 
o OFF_J LJ LJ L_ 

AIR FLOW METER 

GREEN 
L.E.D. 

SEC730A 

,-0:- ON J1JlJ1IUlJL ,,, 

o OFF 

IGNITION SIGNAL 

GREEN 
L.E.D. 

SEC731A 

,o, ON JILJIBlLL ,,, 

o OFF 

SEC732A 

SELF-DIAGNOSIS I VG30i 11 Z24i I 
Mode V - Real Time Diagnostic System 

(Cont'd) 
Malfunction circuit or parts 

Crank angle sensor circuit is 
malfunctioning. 

Air flow meter circuit is 
malfunctioning. 

SEF612B 

SEF785E 

Ignition signal is malfunctioning. 

EF & EC-85 

Control unit shows a 
malfunction signal when the 
following conditions are 
detected. 
(Compare with Self Diagnosis -
Mode III.) 

The 1 ° or 120° ( or 180°) signal is 
momentarily missing, or, multiple, 
momentary noise signals enter. 

REAL TIME DIAGNOSTIC INSPECTION 
See page EF & EC-86/89. 

Abnormal, momentary increase in air 
flow meter output signal. 

REAL TIME DIAGNOSTIC INSPECTION 
See page E F & EC-87 /90. 

Signal from the primary ignition coil 
momentarily drops off. 

REAL TIME DIAGNOSTIC INSPECTION 
See page EF & EC-88/91. 



SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd} 

I VG30i I 

REAL TIME DIAGNOSTIC INSPECTION 

Crank Angle Sensor 

Check 
sequence Check items 

Tap harness connector or 

1 component during real 
time diagnosis. 

2 
Check harness continuity 
at connector. 

Disconnect harness con-

3 
nector, and then check 
dust adhesion to harness 
connector. 

4 Check pin terminal bend. 

Reconnect harness con-

5 
nector and then recheck 
harness continuity at 
connector. 

Tap harness connector or 

6 component during real 
time diagnosis. 

Check 
conditions 

During 
real time 
diagnosis 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

During 
real time 
diagnosis 

Middle 
connector 

X 

X 

X 

-

X 

X 

" ,, ,, ,, ,, ,, ,, 
,, ' 

Check parts 

Sensor & 
actuator 

X 

-

-

-

-

X 

\\ ....... l .... ____ .. 

E.C.U. 20 & 
16 pin 

connector 

X 

-

X 

X 

-

X 

Distributor with crank 

EF & EC-86 

X: Available 
Not available 

If malfunction, perform 
the following items. 

Go to check item 2. 

Go to check item 3. 

Clean terminal surface. 

Take out bend. 

Replace terminal. 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

SEF786E 



Air Flow Meter 

Check 
sequence Check items 

Tap harness connector or 

1 component during real 
time diagnosis. 

2 
Check harness continuity 
at connector. 

Disconnect harness con-

3 
nector, and then check 
dust adhesion to harness 
connector. 

4 Check pin terminal bend. 

Reconnect harness con-

5 
nector and then recheck 
harness continuity at 
connector. 

Tap harness connector or 

6 component during real 
time diagnosis. 

SELF-DIAGNOSIS I VG30i I 
Mode V - Real Time Diagnostic System 

(Cont'd) 

Check 
conditions 

During 
real time 
diagnosis 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

During 
real time 
diagnosis 

Middle 
connector 

X 

X 

X 

-

X 

X 

" ,, 
'I ,, ,, ,, ,, 

Check parts 

E.C.U. 20 & 
Sensor & 

16 pin 
actuator 

connector 

X X 

- -

- X 

- X 

- -

X X 

I, I 

" I '~-... "-.. ____ .,. 

Air flow meter 

EF & EC-87 

X: Available 
Not available 

If malfunction, perform 
the following items. 

Go to check item 2. 

Go to check item 3. 

Clean terminal surface. 

Take out bend. 

Replace terminal. 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

SEF787E 



Ignition Signal 

Check 
sequence Check items 

Tap harness connector or 

1 component during real 
time diagnosis. 

2 
Check harness continuity 
at connector. 

Disconnect harness con-

3 
nectar, and then check 
dust adhesion to harness 
connector. 

4 Check pin terminal bend. 

Reconnect harness con-

5 
nectar and then recheck 
harness continuity at 
connector. 

Tap harness connector or 
6 component during real 

time diagnosis. 

SELF-DIAGNOSIS I VG30i I 
Mode V - Real Time Diagnostic System 

{Cont'd} 

X: Available 
Not available 

Check parts 

Check E.C.U. 20 & If malfunction, perform 
Middle Sensor & conditions 16 pin the following items. 

connector actuator 
connector 

During 
real time X X X Go to check item 2. 

diagnosis 

Engine 
X - Go to check item 3. -

stopped 

Engine 
X X Clean terminal surface. -

stopped 

Engine 
- X Take out bend. -

stopped 

Engine 
X Replace terminal. - -

stopped 

During If malfunction codes are 
real time X X X displayed during real time 
diagnosis diagnosis, replace terminal. 

Ignition coil & power transistor 
harness connector 

SEF788E 
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SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd) 

REAL TIME DIAGNOSTIC INSPECTION 

Crank Angle Sensor 
X: Available 

Not available 

Check parts 

Check Check E.C.U. 20 & If malfunction, perform 
sequence Check items conditions Middle Sensor & 

16 pin the following items. 
connector actuator 

connector 

Tap harness connector or During 
1 component during real real time X X X Go to check item 2. 

time diagnosis. diagnosis 

2 
Check harness continuity Engine 

X - - Go to check item 3. 
at connector. stopped 

Disconnect harness con-

3 
nector, and then check Engine 

X - X Clean terminal surface. 
dust adhesion to harness stopped 
connector. 

4 Check pin terminal bend. 
Engine 

- - X Take out bend. 
stopped 

Reconnect harness con-

5 
nector and then recheck Engine 

X Replace terminal. - -
harness continuity at stopped 
connector. 

Tap harness connector or During If malfunction codes are 

6 component during real real time X X X displayed during real time 
time diagnosis. diagnosis diagnosis, replace terminal. 

SEF923E 

EF & EC-89 



Air Flow Meter 

Check 
sequence Check items 

Tap harness connector or 

1 component during real 
time diagnosis. 

2 
Check harness continuity 
at connector. 

Disconnect harness con-

3 
nectar, and then check 
dust adhesion to harness 
connector. 

4 Check pin terminal bend. 

Reconnect harness con-

5 
nectar and then recheck 
harness continuity at 
connector. 

Tap harness connector or 

6 component during real 
time diagnosis. 

SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd) 

X: Available 
Not available 

Check parts 

Check E.C.U. 20 & If malfunction, perform 
conditions Middle Sensor & the following items. 

connector actuator 
16 pin 

connector 

During 
real time X X X Go to check item 2. 
diagnosis 

Engine 
X - - Go to check item 3. 

stopped 

Engine 
X - X Clean terminal surface. 

stopped 

Engine - - X Take out bend. 
stopped 

Engine 
X Replace terminal. - -

stopped 

During If malfunction codes are 
real time X X X displayed during real time 
diagnosis diagnosis, replace terminal. 

Air flow meter harness connector 
SEF924E 

EF & EC-90 



Ignition Signal 

Check 
sequence Check items 

Tap harness connector or 

1 component during real 
time diagnosis. 

2 
Check harness continuity 
at connector. 

Disconnect harness con-

3 
nector, and then check 
dust adhesion to harness 
connector. 

4 Check pin terminal bend. 

Reconnect harness con-

5 
nector and then recheck 
harness continuity at 
connector. 

Tap harness connector or 
6 component during real 

time diagnosis. 

SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd) 

Check 
conditions 

During 
real time 
diagnosis 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

During 
real time 
diagnosis 

Middle 
connector 

X 

X 

X 

-

X 

X 

,, ,, 
'I ,, ,, 
'1 ,, 
1, I 

Check parts 

Sensor & 
actuator 

X 

-

-

-

-

X 

,, I 
'~---" ... _____ ., 

E.C.U. 20 & 
16 pin 

connector 

X 

-

X 

X 

-

X 

Ignition coil & power transistor 
harness connectors 

Ignition coils 

EF & EC-91 

X: Available 
Not available 

If malfunction, perform 
the following items. 

Go to check item 2. 

Go to check item 3. 

Clean terminal surface. 

Take out bend. 

Replace terminal. 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

SEF925E 



SEF329D 

SEF330D 

SEF331D 

ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i 11 224i I 

Perform E.C.U. in
put/output signal 
inspection before 
replacement. 

CAUTION: 
1. Before connecting or disconnecting E.C.U. harness connector 

to or from any E.C.U., be sure to turn the ignition switch to 
the "OFF" position and disconnect the negative battery 
terminal in order not to damage E.C.U. as battery voltage 
is applied to E.C.U. even if ignition switch is turned off. 
Otherwise, there may be damage to the E.C.U. 

2. When performing E.C.U. input/output signal inspection, 
remove pin terminal retainer from 20 and 16 pin connector 
to make it easier to insert tester probe into connector. 

3. When connecting pin connectors into E.C.U. or disconnecting 
them from E.C.U., take care not to damage pin terminal of 
E.C.U. (Bend or break). 

4. Make sure that there are not any bends or breaks on E.C.U. 
pin terminal, when connecting pin connectors into E.C.U. 

5. Before replacing E.C.U., perform E.C.U. input/output signal 
inspection and make sure whether E.C.U. functions properly 
or not. (See page E F & EC-200.) 

6. After performing this "ELECTRONIC CONTROL SYSTEM 
INSPECTION", perform E.C.C.S. self-diagnosis and driving 
test. 

EF & EC-92 



Thin wire 

ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i 11 Z24i I 

--N.G. 

~®~' 
~ O.K. 

Circuit tester 1 
SEF599D 

Tester probe 

SEF050F 

7. When measuring supply voltage of E.C.U. controlled com
ponents with a circuit tester, separate one tester probe from 
the other. 
If the two tester probes accidentally make contact with each 
other during measurement, the circuit will be shorted, result
ing in damage to the power transistor of the control unit. 

8. Keys to symbols 
DISCONNECT 

18 
CONNECT 

£) 

Check after disconnecting the connector to be 
measured. 

Check after connecting the connector to be 
measured. 

9. When measuring voltage or resistance at connector with 
tester probes, there are two methods of measurement; 
one is done from terminal side and the other from harness 
side. Before measuring, confirm symbol mark again. 

~ Inspection should be done from harness side. 

J:ti Inspection should be done from terminal side. 

Refer to GI section. 
10. As for continuity check of joint connector, refer to EL sec

tion. 

11. Improve tester probe as shown to perform test easily. 
12. For the first trouble-shooting procedure, perform POWER 

SOURCE & GROUND CIRCUIT FOR E.C.U. check. 

EF & EC-93 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

CRANK ANGLE SENSOR (Code No. 11) 

FUSIBLE LINK~ 

BR~~ si m-w 
G 

BATTERY 

ANGLE 

--• Ii] 
IE 

MAIN 
RELAY 

~ 
ml® 
<!l:ii:f!:.3: 

l 
...J 

I 

G/B 
,~ - - - - - - - - - - - -,'fl"\ 

I I T 
B 

I 

/Y I I I 

I 
I 

CRANK(&~~ 

SENSOR l 
@ {J B/W 

\ I I I 

\/ ___________ _ 

m 

There is no checking point ( (911 ) in this wiring diagram. 

Main ~ 
harness side l.m 

SEF119D 

INSPECTION START 

m 
CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2) Check voltage between 

terminal @ and ground. 

Battery voltage should exist. 

O.K. 

r 
ffi 

EF & EC-94 

.E.C.C.S. CONTROL UNIT 

6 17 8 
I • • 

a: ID >-
::; ;;, c3 

I 

N.G. 
~ 

JOI 
co 

ENGINE 
GROUND 

SEF374H 

Check the following items. 
1) Harness continuity between 

crank angle sensor and battery 
2) Main relay (See page EF & 

EC-142.) 
3) "BR" and "G" fusible links 
4) Power source for E.C.U. 

(See page EF & EC-140.) 
5) Joint connector A 
6) Ignition switch 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
CRANK ANGLE SENSOR (Code No. 11) 

:::::C:: h 
si 

1° signal 120° signals 

[:ti~ 
b a b 

SEF220D 

l 
CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect crank angle 

sensor harness connector. 
3) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately on 

[i O.K. 

CHECK E.C.U. INPUT 
SIGNALS. 
1) Remove assist side seat. 
2) Reconnect crank angle sensor 

harness connector. 
3) Start engine. 
4) Check that pulse signals 

exist in E.C.U. terminals @ 
and @ with logic probe. 
Pulse signals should exist. 
@: 1° signal 
@: 120° signals 

O.K. 

. 
Stop engine and check interfer-
ence between crank angle sensor 
harness and high-tension cable. 

131 
O.K. 

Visually check rotor plate for 
damage or dust. 

O.K. 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

Perform driving test and then 
perform self-diagnosis (Mode III 
again. 

O.K. 

INSPECTION END 

EF & EC-95 

~ Check the following items. 
1) Harness continuity between 

crank angle sensor and 
ground 

2) Joint connector A 
3) E.C.U. ground circuit 

(See page EF & EC-140.) 

N.G. Check the following items. 
~ 

1) Harness continuity between 
crank angle sensor and E.C.U. 

I!]. Stop engine. 

• Disconnect crank angle 
sensor harness connector. 

• Disconnect E.C.U. 20-pin 
connector from E.C.U. 
1° signal circuit 
Continuity between © 
and@ 
120° signal circuit 
Continuity between @ 
and@ 
Resistance: 

Approximately on 

~, Separate them. I 

N.G. Clean or replace crank angle 
sensor. 

~ 1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G:, recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 

) 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

AIR FLOW METER (Code No. 12) ~ (CHECK ENGINE LIGHT ITEM) 

m 

FUSIBLE LINK~ 

BR~~ 
Bcf rn-w 
G 

BATTERY 

MAIN 
RELAY 

~ 
rm® 

C!l~e:: ~ 
..J 

E.C.C.S. CONTROL UNIT 

~ 
I 
I 

I 
I 

[;]~! 
I 
I m 

ENGINE 
GROUND 

There is no checking point ( 1§1 ) in this wiring diagram. 

Terminal No. 

JlH ~ 

SEF124D, 

INSPECTION START 

m l 
CHECK POWER SOURCE. 
1) Remove air cleaner. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminal B and ground. 
Battery voltage should exist. 

[;] l O.K. 

CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect air flow meter 

harness connector. 
3) Check resistance between 

terminal C and ground. 
4) Shield wire. 

Resistance: 
Approximately on 

EF & EC-96 

! r;J AIR FLOW 

: ,· V@ METER 

: '---+-'----,...~~~ Af7 
: , s-:2J BLJ 
L------~,' G/B l..J 

'!''i' 1:1~ SEF376H 

N.G. Check the following items. 
" 

1) Harness continuity between 
air flow meter and battery 

2) Main relay (See page E F & 
EC-142.) 

3) "BR" and "G" fusible links 
4) Power source for E.C.U. 

(See page EF & EC-140.) 
5) Joint connector A 
6) Ignition switch 

N.G. . 
1---•i Check the following items. 

1) Harness connection between 
air flow meter and ground 

2) Joint connector A. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
AIR FLOW METER (Code No. 12) ~ (CHECK ENGINE LIGHT ITEM) 

[+'I 

[il~!~lj 

# 
Race engine 
by using 
accelerator 
pedal. 

Ii] Terminal No. 

]Ii [21 
A 

B 

_I 

' CHECK E.C.U. INPUT 
N.G. 
--+ 

SIGNAL. 
1) Remove assist side seat. 
2) Reconnect air flow meter 

harness connector. 
3) Start engine and warm it up 

sufficiently. 
4) Make sure that voltage be-

tween E.C.U. terminal CD 
and ground changes under the 
following conditions. 
Output voltage should change. 
• When racing engine with ac-

celerator pedal 
Approximately 0 - 5V 

• Idling condition 
1-2V 

II 10.K. 

CHECK AIR PASSAGE OF 
Wet 
--+ 

AIR FLOW METER 
1) Remove air flow meter from 

injector body. 
2) Make sure that air passage of 

air flow meter in injection 
body or hot wire is not wet 
with fuel. 

lNot wet 

Reinstall any part removed. 

l 
Erase the self-diagnosis memory. 

l 
Perform driving test and then N.G. 

perform self-diagnosis (Mode 
f------+ 

III) again. 

10.K. 

INSPECTION END L.,o ( _____ ) 
Air passage of air flow meter 

_-,~ 
' I 

I 

SEC749A 

EF & EC-97 

Ii] 

Check harness continuity 
between E.C.U. and air flow 
meter. 

• Stop engine . 

• Disconnect air flow meter 
harness connector. 

• Disconnect E.C.U. 16-pin 
harness connector. 

• Check resistance between 
terminal D and E.C.U. 
terminal®· 
Resistance: 

Approximately Oil 
If O.K., replace air flow 
meter. 

Check that both injectors are 
installed properly, following the 
procedure as shown on page 
EF & EC-222. (Step 11) 
If N.G., repair or replace mal-
tu nctioning part. 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13) ~ (CHECK ENGINE LIGHT ITEM) 

FUSIBLE LINK ~ 

~\~~rn-w 

BATTERY 

MAIN 
RELAY 

wJ 
rm® 

c.:,s:ff. s: 

l 
...J 

I 

SEF129D 

EF & EC-98 

E.C.C.S. CONTROL UNIT 

1111Pfl1111wfm11: 1: 1: 1~ 1: 1: 1: 

613262735 
1 a: I I I 
§ t3 aJ c.:, c.:, 

J11mJ U 
-B-

B -
JOIN 
CON 

-LG/R 

B ., 

CYLINDER HEAD 
TEMPERATURE 
SENSOR 

SEF255G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13) Q (CHECK ENGINE LIGHT ITEM) 

Cyli 
temp 
side 

Ill -
/V 

Cylinder head 

T 

__ !. 

( INSPECTION START ) 

CHECK INPUT SIGNAL. 
1) Remove assist side seat. 
2) Start engine. 
3) Make sure that voltage be

tween E.C.U. terminal ® 
and ground changes during 
engine warm up. 
Cold -4 Hot: 

Approximately 5 - OV 

Ii] O.K. 

CHECK GROUND CIRCUIT. 
1) Stop engine and disconnect 

16-pin connector from E.C.U. 
2) Disconnect cylinder head 

temperature sensor harness 
connector. 

3) Check resistance between 
terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately on 
O.K. 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

N.G.;c I;) 1) Check cylinder head tem
perature sensor resistance. 

N.G. 

• Stop engine. 
• Disconnect water tem

perature sensor harness 
connector. 

• Check resistance between 
terminals @ and @. 

20°C (68°F) 2.3 - 2.7 kn 

50°C (122°F) 0.77- 0.87 kn 

80°C (176° F) 0.30 - 0.33 kn 

If no continuity, replace water 
temperature sensor. 

2) Check power source for 
E.C.U.(See page EF & EC-140.) 

(!) 3) Check harness continuity 
between E.C.U. and 
cylinder head temperature 
sensor. 

• Disconnect 16-pin con
nector from E.C.U. 

• Disconnect cylinder head 
temperature sensor 
connector. 
Check resistance between 
terminal@ and E.C.U. 
terminal@. 
Resistance: 

Approximately on 

L+ 1) Check the following items. 
Harness connection between 
water temperature sensor 
and ground 

2) Joint connector A 

Perform driving test and then ~ 1) Perform E.C.U. in-output 
perform self-diagnosis (Mode III) signal inspection test. 
again. 2) If N.G., recheck the E.C.U. 

O.K. 

/ ( INSPECTION END 
SEF222D '-------------' 

pin terminals damage or 
the connection of E.C.U. 
harness connector. 

EF & EC-99 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

IGNITION SIGNAL (Code No. 21) 

SEF708D 

BATTERY 

@ 

IGNITION 
SWITCH 

B/P-[]J O B/P----+-~ 

Main 
Pow~r. ~harness 
transistor . d 
side ''-¢:i ~"'et;'.> 

E.C.C.S. CONTROL UNIT 

I!] 

3~ 2~ ~ 
a. a. - -aJ aJ 

<~ (§) 
cc 
0 
f-
u 
LU 

f- z Zz 
oo -,u 

£DCC 

I a. 
c5 

@) 
B /P .i[l1}---, 

8/Pj -,½ 
ENGINE 
GROUND 

JOINT CONNECTOR C 

( INSPECTION START 

m L 
CHECK POWER SOURCE. 
1) Turn ignition switch ''ON". 
2) Check voltage between 

terminal CD and ground. 
Battery voltage should exist. 

i O.K. 

EB 

EF & EC-100 

SEF388H 

N.G. Check the following items. 
" 
~ 

1) Harness connection between 
battery and power transistor 

2) "G" fusible link 
3) Ignition switch 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
IGNITION SIGNAL (Code No. 21) 
(;] 

mi 
ffi 
t 

CHECK INPUT SIGNAL. 
N.G. 

~ 1) Stop engine and check harness 
1) Remove assist side seat. 

~ 

continuity between power 
2) Start engine. transistor and E.C.U. 
3) Make sure that pulse signals (;] 2) Check power transistor 

exist between @ and ground with circuit tester. 
with logic probe. • Disconnect harness con-
Pulse signal should exist. nector for ignition coil 

To distributor 
SEF709D O.K. and power transistor. 

Do not disconnect T-type 

mi harness connector for 

ignition coil. 

G): To ignition coir(+) side 
®: To E.C.U. 
®: To engine ground 
@: To ignition coil(-) side 

Battery Terminal Tester 
Continuity 

No. polarity 

G)or@ + 

® 
No continuity 

-

Logic probe G)or@ - Continuity 

I;] ® + should exist. , 
G)or@ N.G. + 

CHECK INPUT SIGNAL. ® 
No continuity 

- -
1) Stop engine. G)or@ - Continuity 

2) Turn ignition switch "ON". ® + should exist. 

3) Check voltage between If N.G., repalce power 
terminal ® and ground. transistor. 
Battery voltage should exist. 3) Check "G" fusible link. 

Iii 
O.K. 4) Check ignition switch. 

5) Check continuity of ignition 

CHECK GROUND CIRCUIT. coil. 

I;] 
1) Turn ignition switch "OFF". 6) Joint connector 

2) Disconnect power transistor 
harness connector. 

3) Check resistance between ~ 
Check harness continuity 

terminal ® and ground. between E.C.U. and battery. 

Resistance: 
N.G. ---

Approximately on 
O.K. 4 

Check the following items. 
1) Harness connection between 

SEF133D 

Reinstall any part removed. 
power transistor and ground 

2) Joint connector 
3) Engine ground 
4) Power transistor earth 

Erase the self-diagnosis memory. 

Perform driving test and then N.G. 1) Perform E.C.U. input/output 
perform self-diagnosis (Mode III) 

---+ 
signal inspection test. 

again. 2) If N.G., recheck the E.C.U. 

O.K. pin terminals damage or the 
connection of E.C.U. harness 

( ___ 1N_S_P_E_C_T_1o_N_E_N_D __ ) 
connector. 

EF & EC-101 



ELECTRONIC CONTROL SYSTEM INSPECTION 

ENGINE CONTROL UNIT (Code No. 31) 0 (CHECK ENGINE LIGHT ITEM) 

INSPECTION START 

1) Turn ignition switch "ON". 
2) Erase the self-diagnosis 

memory. 

Perform self-diagnosis (Mode III) 
again. 

Does E.C.U. display Code No. 
31 again? 

NO 

INSPECTION END 

EF & EC-102 

Replace E.C.U. 

I VG30i I 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

NOTE 

EF & EC-103 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

E.G.R. FUNCTION (Code No. 32)~(CHECK ENGINE LIGHT ITEM): For California model 
(Not self-diagnostic item): For Non-California model 

BATTERY 

CRANK 
ANGLE 
SENSOR @ 

~~I~ 
B 

/Y ; 

IGNITION SWITCH 
ON or START 

UP 

MAIN EXHAUST GAS 
RELAY TEMPERATURE 

!M7 SENSOR ~ I 
~ . E.C.C.S. CONTROL UNIT 

~--------------' 
rr92f7@ m@~ 
ITII ~I((~ ~ :1: 0 ::,:@ 221M [[ 11,.1·]11 

6 ·1111~i f!!19~ II 11111 I I I 
(!) s: fl:. s: a al I l _, 

I Y. Ii] 6 17 8 4 19 
I I I I I 

~-e?.t.2~ Ii _J (!) ~ s: 

I 

~--------- ---7\ 

I' 
I 1 I 

I \ I I \..!_ _________ ----

I 
I I n-

_J _J I I 

i ~~Gilli 
I I 
I I 

@~ 
I I 
I I 
I I 

2623 25 36 28 111 
I I I I J 

[[ al 0.. 0.. a: co----
(!) 0.. al al a 
_J 

I 
JOI NT 

NECTOR CON 
A 

-B/P ·-
B/P-

8- J G ;l.l 

~ -8/W- -~ 
B-~-
B- :: 

1 B/P 

8 

I 
ENGINE D@ 

/P-rn, 
TTLE.1 

GROUN 
B 

THRO 
@SENSO R -=-

111111111111 
W/L~dID 

1 L- -

: :dpo/~ L.---

@ 
-LG/R 

e] 
B~~ FUSE BLOCK 

(Refer to "Power 
Supply Routing".) 

E.G.R. CONTROL 
SOLENOID VALVE 

For California 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. installed under the 2. Warm up engine sufficiently. 

assist seat. 

EF & EC-104 

CYLINDER HEAD 
TEMPERATURE 
SENSOR SEF522G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
E.G.R. FUNCTION (Code No. 32) ~(CHECK ENGINE LIGHT ITEM): For California model 

m 

l!l 

Vacuum hose to 
E.G.R. control valve 

~-
Crack 

Clogging 

Improper connection 

fol 

Engine running 

Ignition switch "ON" 

SEF242G 

SEF243G 

SEF816F 

SEF384G 

SEF818F 

INSPECTION START 
(Not self-diagnostic item): 
For Non-California model 

Responds 
~-----..L...-------, ~1---------------m CHECK E.G.R. CONTROL INSPECTION END 

VALVE OPERATION 
1) Start engine. 
2) Make sure engine is 

warmed up sufficiently. 
3) Make sure E.G.R. control 

valve spring responds to 
your touch (use your 
fingers) and also when 
engine is raced. 

Does not respond 

Ii) CHECK VACUUM SOURCE O.K •. Replace E.G.R. control valve. 
TO E.G.R. CONTROL 
VALVE 
1) Disconnect vacuum hose 

connected to E.G.R. 
control valve. 

2) Make sure vacuum exists 
when racing engine. 

N.G. 

[il CHECK VACUUM HOSE 
Check vacuum hose for 
clogging, cracks and proper 
connections. 

io.K. 
I!] CHECK E.C.U. OUTPUT 

SIGNAL 
1) Check voltage between 

E.C.U. terminal © and 
ground under the following 
conditions: 

Engine 
condition 

Idle 

Racing 

Voltage 

Battery voltage 

Temporarily 
drops to OV 

O.K. 

B 

EF & EC-105 

N.G. f I 
1---•.1 I necessary, rep ace vacuum 

hose or reconnect vacuum hose 
firmly. 

N.G •. 1§1 CHECK POWER SOURCE 

TO E.G.R. CONTROL 
SOLENOID VALVE 
1) Stop engine. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminal (@ and ground. 
Battery voltage should 
exist. 

(iCHECK GROUND CIRCUIT 
1) Turn ignition switch 

"OFF". 
2) Disconnect E.C.U. 20-pin 

terminal connector. 
3) Disconnect E.G.R. con

trol solenoid valve harness 
connector. 

4) Ch.eek resistance between 
E.C.U. terminal © and 
terminal@. 
Resistance: 

Approximately OQ 
If N.G., repair or replace 
harness. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
E.G.R. FUNCTION (Code No. 32)~(CHECK 

Ii 
ENGINE 

T 
LIGHT ITEM): For California model 

(Not self-diagnostic item): 

Ill 

[:ii 
~ DISCONNECT 

18 
ILW4

1 I I I I I II 

[31 i5 
[TI 

Ignition switch "OFF" 

SEF762F 

E.G.R. 

For Non-California model 

[i) CHECK E.G.R. CONTROL 
N.G. 

Replace E.G.R. control solenoid . 
SOLENOID VALVE valve. 

1) Stop engine. 
2) Remove E.G.R. control 

solenoid valve from 
vehicle. 

3) Check the port continuity. 

Solenoid valve Continuity 

When current flows A-B 

When current does B-C 
not flow 

10.K. 

Ill CHECK E.G.R. CONTROL 
N.G._ 

Valve spring may be stuck. --,,. 

VALVE Clean if necessary. 
1) Remove E.G.R. control If this does not correct trouble, 

valve from vehicle. replace E.G.R. control valve. 
2) Apply vacuum to E.G. R. 

vacuum port with a hand 
vacuum pump. 

For Non-California model 
E.G.R. control valve spring 

O.K. / 
should lift. \. INSPECTION END 

l 0.K. For California model 

Check resistance of exhaust gas 
temperature sensor. 
(See page EF & EC-110.) 

i 
Reinstall any part removed. 

i 
Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis-
played in Mode III. 

l 
D Perform driving test. 

1) Warm up engine 
sufficiently. 

2) Use test driving modes 
indicated in figure D 

1 
IJ Make sure check engine light 

Comes 
Perform self-diagnosis and find 

"ON" 
does not come "ON" during . malfunction code. According to 

driving test. displayed code No., perform 

l Does not come "ON" 

electronic control system 
inspection. 

INSPECTION END 

EF & EC-106 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
E.G.R. FUNCTION {Code No. 32) ~ {CHECK ENGINE LIGHT ITEM): For California model 
D {Not self-diagnostic item): For Non-California model 

Test condition 

Drive vehicle under the following conditions 
using a suitable shift position. 
• Engine speed: 

M/T: 2,200±41,0 rpm 
A/T: 2, 100±300 rpm 

• Intake manifold vacuum: 
M/T: -40.0±5.3 kPa 

{-300±40 mmHg, -11.81±1.57 inHg) 
A/T: -38.7±6.7 kPa 

{-290±50 mmHg, -11.42±1.97 inHg) 

Driving mode 

Vehicle 
driving 

Idling 

Ignition 

® : Test condition 
@: 16 seconds or more 

switch; -'f'----+-''-----

OFF 

Until green and red LEDs go off. 

CD Start engine and warm it up sufficiently. 
® Turn off ignition switch and keep it off until 

green and red LEDs go off. 
@ Start engine and make sure that air condi

tioner switch and rear defogger are turned 
"OFF" during driving test. 

© Shift to suitable gear position and drive in 
"Test condition" for at least 16 seconds. 

@ Decrease engine revolutions to less than 1,500 
rpm. 

@ Repeat steps © through @ at least 1 time. 

SEF037H 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

EF & EC-107 



ELECTRONIC CONTROL SYSTEM INSPECTION j VG30i I 

EXHAUST GAS SENSOR (Code No. 33) ~ (CHECK ENGINE LIGHT ITEM) 

--= 

IGNITION 
SWITCH 

FUSIBLE LINK~ e 1-c-'1-"0'--'-FF.p,,~!,!..! 

@i~ 1;!3__W/Biffl t::i+--+=--1¼+.lc-l 

BATTERY 

~ ~5......_.._.._,_;;;..J 

IGNITION SWITCH 
ON or START 

E.C.C.S. CONTROL UNIT 

JOINT 
CONNECTOR A 

f 
I I 
I I 
I I 

w 

<§> 

I 
: i ENGINE GROUND 
I 1 

:L,W @ 
L_ B/P~ ~ EXHAUST 

W~--- ~GM 
~-----------Be SENSOR 

aust gas 
nsor side 
,-(c-') 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

( 
m 

INSPECTION START 

CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2) Check voltage between 

terminal © and ground. 

SEF259G 

N.G. Check the following items. 
f----+ 

1) Harness continuity between 
battery and exhaust gas 
sensor harness connector 

\ Main _!:l_arnes~ L ExhaustL-=-
~ side ~tube== 

Battery voltage should exist. 2) Fuse 
3) "G" fusible link 

O.K. 
SEF155D 

4) Ignition switch 

EB 

EF & EC-108 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
EXHAUST GAS SENSOR (Code No. 33) ~ (CHECK ENGINE LIGHT ITEM) 

I;] 

SEF156D 

I!] 

~= 
~-lj 

o// SEF158D 

1 
CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect exhaust gas sen

sor harness connector. 
I;] 3) Check resistance between 

terminal @ and E.C.U. 
terminals @, ® 
(Shield wire ground). 
Resistance: 

Approximately on 
[!] 4) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately on 

I!] L O.K. 

CHECK INPUT SIGNAL. 
1) Remove assist side seat. 
2) Reconnect exhaust gas sen

sor harness connector. 
3) Warm up engine sufficiently. 
4) Depress accelerator pedal 

fully. 
5) Check voltage between 

terminal @ and ground. 
Voltage: 

Approximately 1.OV 

6) Check voltage when A.I.V. 
system operates. (See page 

EF & EC-144.) 
Voltage: 

Approximately OV 

l 0.K. 

Reinstall any part removed. 

Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis
played in Mode III. 

l 
1) Warm up engine sufficiently. 
2) Set diagnosis mode to Mode 

I. 
3) Make sure that inspection lamp 

(Green) on E.C.U. goes on and 
off periodically more than 5 
times during 10 seconds at 
2,000 rpm. 

10.K. 

e Check the following items. 
1) Harness continuity between 

exhaust gas sensor harness 
connector and ground 

2) E.C.U. ground circuit 
(See page EF & EC-140J 

3) Joint connector A 
4) Engine ground 

.... N_.G_ . .,1 Check harness continuity 
between exhaust gas sensor 
and E.C.U. 
If O.K., replace exhaust gas 
sensor. 

~ Perform MIXTURE 
RATIO FEEDBACK SYSTEM 
INSPECTION. 
(See page.EF & EC-205.) 

(.._ __ IN_S_P_E_C_T_IO_N_E_N_D _ __,) 

EF & EC-109 



ELECTRONIC CONTROL SYSTEM INSPECTION j VG30i I 
EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 
CALIFORNIA MODEL ONLY 

EXHAUST GAS 
TEMPERATURE 
SENSOR 

m~f 

@i1~ 
I§][!) 

The following is necessary to perform this inspection. 

E.C.C.S. CONTROL UNIT 

26 36 28 

ai ai 
I I I 

ai a. a. 
~ 

I 
a. 

JOINT 
CONNECTOR 
A. 

a.E> 
ii5 

~B 
!!:. B l{I 
ID 

2.,~ 
ENGINE -=
GROUND 

SEF260G 

1. Pull out E.C.U. installed under the 2. • Disconnect vacuum hose con- 3. Warm up engine sufficiently. 
assist seat. nected to E.G. R. control valve. 

• Connect a hand vacuum pump 
to E.G.R. control valve. 

EF & EC-110 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 

m 
~ r,===;==I: I,'==:~ :;===;==;i1, 13 lit i3 

I;] 

[D 

Engine running 

SEF388G 

ij l:11 ~ 
Ci] Exhaust gas 

,----+e@ ..,._ __ .,, temperature 
sensor 
connector 

SEF389G 

DISCONNECT ~ ,..o.__.,... Exhaust gas I() la (.gj_l;>) temperature 
sensor 
connector 

[D 

SEF390G 

SEF830F 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

( INSPECTION START CALIFORNIA MODEL ONL 

Fi.1 CHECK INPUT SIGNAL 
O.K. I 

INSPECTION END ) 
1) Start engine and keep 

engine speed at approxi-
mately 2,000 rpm. 

2) Check voltage between 
E.C.U. terminal@ and 
ground under the following 
conditions: 

Condition Voltage 

When vacuum is 
not applied to 
E.G.R. control 

1.0V or more 

valve 

When vacuum is 
applied to E.G.R. 0-1.0V 
control valve 

A sufficient vacuum ap-
plied with a hand vacuum 
pump may cause the engine 
to stall. 

N.G. 

I;) CHECK HARNESS CON-
N.G. 

1) Check middle harness con-.. 
TINUITY BETWEEN nector connection. 

E.C.U. AND EXHAUST 
GAS TEMPERATURE 2) If necessary, repair or replace 

SENSOR harness. 

1) Stop engine. 
2) Disconnect E.C.U. 15-pin 

terminal connector. 
3) Disconnect exhaust gas 

temperature sensor harness 
connector. 

4) Check continuity between 
E.C.U. terminal@ and 
@. 

O.K. 

[+)CHECK GROUND CIRCUIT 
N.G. 

1) Check middle harness con-

Check continuity between nector connection. 

ground and @. 
2) If necessary, repair or replace 

O.K. harness. 

'" 
A 

EF & EC-111 

V 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 

l CALIFORNIA MODEL ONLY 

Ii] CHECK COMPONENTS ~ Replace exhaust gas temperature 
1) Remove exhaust gas tern- sensor. 

perature sensor. Co,J15-25 N•m 

2) Check resistance change (1.5 - 2.5 kg-m, 11 -18 ft-lb) 

and resistance value at 
100°C (212°F). 

• Resistance should decrease 
in response to temperature 
increase. 

• Resistance: 100°C (212°F) 
85.3±8.53 kQ 

l 
Reinstall any part removed. 

l 
Erase the self-diagnosis memory. 
Make sure Code No. 55 is 
displayed in Mode III. 

1§1 L 
Make sure check engine light ~ 1) Perform E.C.U. pin terminal 
does not come "ON" during checks. 
driving test. 2) If N.G., recheck for damaged 

t O.K. 
E.C.U. pin terminals or the 
connection of E.C.U. harness 

C INSPECTION END ) connector. 

EF & EC-112 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
NOTE 
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ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 

MAIN 
RELAY 

I VG30i I 

~ 
rm® 

I E.C.C.S. CONTROL UNIT I 

I U I nl I I I I d ~ = 
FUSIBLE LINK~ 

BR@~ 
B~ rn-w 
G 

BATTERY 

NOTE: 

(!) :1: ~ :1: 
...J 

6 19 '\"""'\ r., 26 27 3525 36 28 .<a2M' 
I 11 ....... H~ 11 I~~~~ 

,.__ ________ ____,§ :1: ~111~· 0 0 0: p I I 

There is no checking point ( Ii ) in this wiring diagram. 
m (;] t+l 111 

EF & EC-114 

SEF261G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
THROTTLE, SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 

lil 

~ 

IE [1t l,',l,~OOffl,1 

p 

Accelerator 
pedal 

SEF600D 

SEF167D 

( INSPECTION START 

m 
CHECK POWER SOURCE. N.G. 

---+ 
1) Turn ignition switch "ON". 
2) Check voltage between 

terminal CD and ground. 
Voltage: 

Approximately 5.0V 

O.K. 

[i] 

CHECK GROUND CIRCUIT. N.G. 
---+ 

1) Remove assist side seat. 
2) Turn ignition switch "OFF" 

and disconnect 16-pin con-
nector from E.C.U. 

3) Disconnect throttle sensor 
harness connector. 

4) Check resistance between 
terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately on 

IE 
O.K. 

CHECK INPUT SIGNAL. N.G. 

1) Reconnect E.C.U. 16-pin 
terminal and throttle sensor 
harness connector. 

2) Turn ignition switch "ON". 
3) Make sure that voltage 

between terminal @) and 
ground changes when ac-
celerator pedal is depressed. 
Voltage: 

Approximately 0.5 - 4.0V 
(in warming up condition) 

O.K. 

' 
EB 

EF & EC-115 

Check the follow ing items. 
ntinuity ba
ttle sensor 

Ii] i) Harness co 

• 
• 
• 
• 

tween thro 
harness con nector and 
E.C.U. 
Turn igniti on switch 
"OFF". 
Disconnect 
harness con 
Disconnect 

throttle sensor 
nector. 
16-pin con

nector fro m E.C.U. 
Check resis tance between 

CD and®· 
Resistance: 

Approxi 
2) Power source 

mately on 
for E.C.U. 
& EC-140.) 
or A 

(See page EF 
3) Joint connect 
4) Ignition switc h 
5) "BR" and "G' 'fusible links 

1) Check harness continuity 
between throt tie sensor and 
ground. 

2) E.C.U. ground circuit. 
or A 3) Joint connect 

• 
EBEB 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
THROTTLE SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 
(§1 ~ Throt 

\..a senso 
s· 1 ffiLffi ~,-)-D-is-co_n_n_e_c_t-th_r_o_tt_l_e -se_n_s_o_r ---, 

harness connector. 
1§12) Make sure that resistance 

between @ and @ 
changes when opening 

~ ~ 
Adjust by loosenin these bolts. @ 

SEF850C 

SEF705O 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

Perform driving test and then 
perform self-diagnosis (Mode III) 
again. 

O.K. 

N.G. ....._ 

(._ __ IN_S_P_EC_T_I_O_N_E_N_D __ ) 

1) Perform E.C.U. input/output !+
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 

EF & EC-116 

throttle valve manually. 
Resistance should change. 
If not, replace throttle 
sensor. 

3) Check idle switch OFF ➔ ON 
speed. 

• Reconnect throttle sensor 
harness connector. 

• Remove air cleaner. 
• Put a suitable plug into dis

connected vacuum hose. 
Ii• Disconnect idle switch 

harness connector. 
• Start and warm up engine 

sufficiently. 
• Check idle switch OFF ➔ ON 

speed with circuit tester, 
closing throttle valve 
manually. 
Idle switch OFF ➔ ON speed: 

M/T: Idle speed + 
250±150 rpm 

A/T: Engine speed (Idle 
speed in "N" 
position)+ 
250±150 rpm 

~ • If N.G., loosen throttle 
sensor installing screws, 
then set idle switch OFF 
➔ ON speed to the speci
fied value by turning 
throttle sensor body. 
(Connect circuit tester with 
terminals@ and © on 
idle switch side and find 
out OFF ➔ ON point.) 

• Tighten throttle sensor 
installing screws after 
setting. 

1114) Check harness continuity 
between throttle sensor 
and E.C.U. 

• Disconnect harness con
nector for thrttle sensor. 

• Disconnect 16-pin con
nector from E.C.U. 

• Check resistance between 
terminal ® and E.C.U. 
terminal@. 
Resistance: 

Approximately 0Q 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NOTE 
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ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
INJECTOR LEAK (Code No. 45) ~ (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY 

F.a INSPECTION START 

SEF391G 

Engine racing mode 

@ : 10 seconds or more 

Idling 

Ignition 
switch: ~-~------1 

OFF Time 

G) Start engine and warm it up sufficiently. 

Start engine and warm it up 
sufficiently. 

r-------~------, 
Make sure engine runs smoothly 
at idle after warming. 

Does not run 
smoothly 

Set diagnosis mode selector 
of E.C.U. to Mode I. 

Check that green lamp stays 
off for 10 seconds during idle 
condition. 

Does not 
stay off 

Check mixture-ratio feedback 
system. 
(See page EF & EC-205.) 

Runs smoothly 

Stays 
off 

Race engine two or three times 
under no-load, then run engine 
at idle speed. 

Set diagnosis to Mode II and 
check that red and green L.E.D. 
on control unit blink almost 
simultaneously at 2,000 rpm 
under no-load. 

Blinks Does not 
blink 

Check idle CO%. 
(See page EF & EC-205.) 

(._ __ I N_S_P_E_C_T_IO_N_E_N_D __ _,) 

® Race engine revolution higher than 2,000 rpm 
under no-load. 

@ Keep engine at idle speed for at least 10 
seconds. 

Drips. 

© Repeat steps ® through @ at least 10 times. 

SEF392G 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

Turn ignition switch "ON". 
Make sure fue·1 does not drip 
from or around injector. 

Does not drip 

Reinstall any part removed. 

Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis
played in Mode III. 

Disconnect battery cable for 
at least 30 minutes. 

I;] 

Perform engine racing by follow
ing the procedure as indicated in 
figure I;]. 

EB 

EF & EC-118 

Check upper and lower O-rings 
of injectors. 

O.K. N.G. 

Replace the injector. 

Replace O-ring. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
INJECTOR LEAK (Code No. 45) ~ (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY 

( 

r 
Make sure check engine light 
does not come "ON" while 
racing engine. 

Comes 
"ON" . 

lDoes not come "ON" 

INSPECTION END ) 

EF & EC-119 

1) Perform self-diagnosis and 
find malfunction code. 

2) According to displayed code 
No., perform electronic 
control system inspection. 

3) If Code No. 45 is displayed 
again, replace all injectors, 
then perform electronic 
control system inspection. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i j 

INJECTOR (Code No. 51) 

BATT'ERY 

al 

er1i 
~i 

BODY 
GROUND 

SAFETY 
RELAY 

.....--------:~LI B/L 

.......+-----+--+-------+--+--B 

~--B 
'------B 

@) 
JOINT CONNECTOR A 

a: ...I a: co -.. .._ -.. 
:i;: CD :i;: 

@~ 

~~ 
!~ECTOR Al.9 QJ INJECTOR B 

SEF262G 

SEF170D 
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ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
INJECTOR (Code No. 51) 

Iii ( INSPECTION START 

CHECK POWER SOURCE. N.G. Check the following items . . 
1) Remove assist side seat. 1) Harness continuity between 
2) Disconnect 15-pin connector. E.C.U. and battery 

f:.1 3) Check voltage between • Di·sconnect battery "W/L" 
terminals@,@,@, connector. 
<!§),@ and ground. Ci• Check resistance between 

SEF174D Battery voltage should "W/L" connector and 

exist. E.C.U. 

O.K. Resistance between @.D, 

Iii @and "W/L" connector 

~ 
- :,..,,-,~·~," , 

CHECK GROUND CIRCUIT. N.G. (Injector A) 
- Resistance between @, 

1) Disconnect 15-pin connector 
from E.C.U. 

@ and "W/L" connector 

2) Check resistance between 
(Injector Bl 

@?),@,@ and ground. 
Resistance: 

Resistance: 
Approximately 1.5n 

Approximately on Resistance between @ 
and "W/L" connector 

O.K. Resistance: 
Approximately on 

Reinstall any part removed. I Ii] 2) Safety relay 

• Disconnect safety relay 
and check it as follows. 

Erase the self-diagnosis memory. 12V direct 
current is Continuity 

applied between between 
terminal terminal 

Q) and®· ®and@. 

(~~ 
G) ® 

- + Yes 
SEF641D + - No 

3) Joint connector A 
4) Harness connector for injec-

tor 
5) "BR" fusible link 

Ii i 
Check resistance of individual 
injectors. 

• Disconnect injector harness 
connector. 
Resistance: 

SEF879E 
Approximately 1.5n 

i 
I Replace injector. I 

Perform driving test and then 1) Perform E.C.U. input/output 
perform self-diagnosis (Mode III) -c signal inspection test. 
again. 2) If N.G., recheck the E.C.U. 

O.K. N.G. pin terminals damage or the 
connection of E.C.U. harness 

( INSPECTION END ) connector. 

EF & EC-121 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

IDLE SWITCH (Switch ON/OFF diagnosis) 

FUSIBL:RLINK ~ fill 
~Bg~~W/8~ 

~ 
BATTERY 

IGNITION 
SWITCH 
I'\. OFF IAC ""ST 
1 00 ) 

2 0 0 
3 0 ) 

4 ) 

5 ) 

EF & EC-122 

E.C.C.S. CONTROL UNIT 

IDLE 
~ SWITCH 

.___ ___ LI:-={} ~ 

ti 
1§)[!] 

SEF263G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
IDLE SWITCH (Switch ON/OFF diagnosis) -------------
[!] ,..._,,---.... ( INSPECTION START 

m 
CHECK INPUT SIGNAL. N.G. Check the following items. 

SEF876E 

1) Turn ignition switch "ON". 
2) Check voltage between E.C.U. 

terminals @) and ground. 

Accel. pedal 
condition 

Fully closed 

Open 

Voltage 

Approximately 
5.0V 

av 

O.K. 

Perform switch ON/OFF diag
nosis (Mode-IV). 

O.K. 

( ____ 1N_s_P_E_CT_1_o_N_E_N_D __ ) 

EF & EC-123 

I;] 1) Harness continuity 
between E.C.U. and throt
tle valve.switch. 

• Disconnect 20-pin connec
tor from E.C.U. 

• Disconnect idle switch 
harness connector. 

• Check resistance between 
E.C.U. terminal @) and 
terminal@. 
Resistance: 

Approximately on 
~ 2) Continuity of idle switch. 

• • Disconnect idle switch 
harness connector. 

• Check resistance between 
terminals @ and @ when 
idle switch closes fully. 
Resistance: 

Approximately on 
• Check resistance between 

terminals @ and © when 
idle switch opens fully. 
Resistance: 

Approximately on 
3) Power source and ground 

circuit for E.C.U. 
(See page EF & EC-140.) 

N.G. 1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
STARTER SWITCH (Switch ON/OFF diagnosis) 

EF & EC-124 

E.C.C.S. CONTROL UNIT 

11·11 fil 111 I ; I fil 111 : I : I : 171 : I : I: 

d i 
mlil 

3~2~8 
0.. 0.. 

9~ 
IF.I 

JOINT Ill 

CONNEC~OR A I 
~ 

B/P~ 

ENGINE 
GROUND 

SEF264G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
STARTER SWITCH (Switch ON/OFF diagnosis) 

m ( INSPECTION START ) 

CHECK INPUT SIGNAL. N.G. Check the following items. 
1) Crank engine. 

f-----+ 
1) Ignition switch 

(Disconnect fuel pump fuse 2) "G" fusible link 
so that engine does not run.) 3) Starter relay 

fl 2) Check voltage between 4) Inhibitor relay (A/T model) 
E.C.U. terminal ® and 5) Harness continuity between 

SEF771 E 
ground when cranking. ignition switch and E.C.U. 
Battery voltage should 00 6) Ground circuit 

00 exist. • Turn ignition switch 

0.K. "OFF" and remove 
assist side seat. 

• Disconnect 20-pin con-
nectar from E.C.U. and 
ignition switch connec-
tor. 

• Check resistance 
between E.C.U. termi-
nal @ and ground. 

SEF818E Resistance: 
Approximately on 

Reinstall any part removed. 

Perform switch ON/OFF diag- ~ 1) Perform E.C.U. input/output 
nosis (Mode IV). signal inspection test. 

io.K. 2) If N.G., recheck the E.C.U. 
pin terminals damage or the 

( INSPECTION END ) connection of E.C.U. harness 
connector. 

EF & EC-125 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis); A/T MODEL ONLY 

IGNITION 
SWITCH 

FUSIBLE LINK@ l!II OFF c 

~::~ ~WIB-{m ~~-1--+=--HE+,1:-1 

~i.::cs.1.....-.1.....-.1........L;;..J 

BATTERY 

E.C.C.S. CONTROL UNIT 

1111 fil 11111-11 [TI I IJ : I : I : 171: I: I: 

~rs 
(I ~ 

m 

COMBINATION METER 

£1) 

S.M.J. 
[ Refer to last page 
(Foldout page).) 

A W/Lfco-t-W/L 
.._ __ B ~ B ------1-.i---t 

~® 

~), 
(§)~ 1#1-1 JOINT CONNECTOR C 

@ BODY GROUND @ 

CW : E and XE models 

(]D: SE model 

@ : A/Tmodel 

EF & EC-126 

wW/~ X = B 

(Instrument 
harness) 

VEHICLE 
SPEED SENSOR 

r 
VEHICLE I SPE@N~OR 

SEF393H 



m 

ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

Rear tire 

SEF878E 

SEF166E 

( INSPECTION START 

CHECK INPUT SIGNAL. 
1) Jack up rear wheels. 
2) Disconnect E.C.U. 16-pin 

connector. 
m 3) Check resistance between 

terminal ® and ground 
while rotating rear wheel 
by hand. 
Continuity should come 
and go. 

O.K. 

Reinstall any part removed. 

Perform switch ON/OFF diag-
nosis. (Mode IV) 

O.K. 

' 
INSPECTION END 

EF & EC-127 

) 

N.G. Check the following items. -----+ 
1) Harness continuity between 

speed sensor and E.C.U. 
2) S.M.J. 
3) Speed sensor 

(See EL section.) 

N.G. 
1) Perform E.C.U. input/output ~ 

signal inspection test. 
2) If N.G., recheck E.C.U. pin 

terminals damage or connec-
tion of E.C.U. harness con-
nector. 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

NEUTRAL/CLUTCH/INHIBITOR SWITCH (Not self-diagnostic item) 

m 
INHIBITOR SWITCH 

EF & EC-128 

E.C.C.S. CONTROL UNIT 

1'0111 fTI 1111111 fil 111 : I : I : '~' : I : I: 

✓ i (§) 

@ : A/Tmodel 

@ : M/Tmodel 

@ : 2WD A/T model 

@) : 4WD A/T model 

SEF265G 



ELECTRONIC CONTROL SYSTEM INSPECTION j VG30i j 

NEUTRAL/CLUTCH/INHIBITOR SWITCH (Not self-diagnostic item) 

Fl INSPECTION START 

[Z] 

~ 
DISCONNECT 

Clutch switch side 18 
SEF144D 

[:ii 
i5 a:---•i-----_,J 

Neutral switch side 

SEF145D 

[2] 

Inhibitor switch side 
SEF146D 

B 
CHECK INPUT SIGNAL. 
Check continuity between E.C.U. 
connector terminal @ and 
ground. 
Continuity should be as shown 
below. 

M/T model 

Dis
engaged 

Neutral on on 
Others oon on 

A/T model 
• Turn ignition switch "bN". 

Gear position Resistance 

Nor P on 
Others oon 

10.K. 

Reinstall any part removed. 

l 
( ____ I N_S_P_E_CT_I_O_N_E_N_D __ ) 

EF & EC-129 

N.G. _ Check the following items. 

M/T model 
1) Harness continuity between 

E.C.U. and ground 

liJ 2) Continuity of clutch 
switch 

• Disconnect harness con
nector for clutch switch. 

• Depress clutch pedal. 
• Check continuity between 

terminals@ and@. 
Continuity should exist. 
If not, replace clutch 
switch. 

[!13) Continuity of neutral 
switch 

• Disconnect harness con
nector for neutral switch. 

• Shift manual transmission 
lever to neutral. 

• Check continuity between 
terminals @and@. 
Continuity should exist. 
If not, replace neutral 
switch. 

4) Joint connector B 

A/T model 
1) Turn ignition switch 

"OFF". 
2) Harness continuity between 

E.C.U. and ground, ignition 
switch and ground 

I!] 3) Continuity of inhibitor 
switch 

• Disconnect harness con
nector for inhibitor switch. 

• Shift automatic transmis
sion lever to "P" or "N". 

• Check continuity between 
terminals CD and@,® 
and@. 
Continuity should exist. 
CD and@ : "N", 
® and @ : "P" 
If not, replace inhibitor 
switch. 

4) N.P. relay 
5) Ignition switch 
6) Fuse 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

LOAD SIGNAL (Not self-diagnostic item) 

BATTERY 

r--oFF AC ''"ST 
l () "'l C 
2 l'l "'l 

3 ") 

4 ,1. 

5 ~j 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

B/R 

E.C.C.S. CONTROL.UNIT 

1111 m 1111 1:1 1 m r211 : 1 : 1 : 1~ 1 : , : 1: 

,.__.-;;;:;'2,23,62~@ 

m[;]V" ~ a ·a 

19@ 

!E C) 

@~ ,~ 
POWER (;] 
STEERING 
OIL PRESSURE 
SWITCH 

I 

JOINT 
CONNECTOR A 

~ 

-

I I 
-

~I 
a.ENGINE 
cii GROUND 

Torear ~ 
defogger~ l 
switch .,,. 

To blower signal relay 
To lighting switch 

SEF266G 

EF & EC-130 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
LOAD SIGNAL (Not self-diagnostic item) 

( INSPECTION START ) 
m 

CHECK INPUT SIGNAL. 
N.G. Check the following items. ~ 

1) Turn ignition switch "ON". 1) Harness continuity, switch 
2) Check voltage between E.C.U. and fuse of the circuit that 

connector terminal ® and battery voltage does not 
ground when one of the appear. 
following 4 switches turns As for rear defogger, blow 
"ON" one by one. motor, lighting switches, 

• Power steering oil pressure refer to EL section. 
switch (Start engine and then 2) Continuity of power steering 
turn steering wheel.) oil pressure switch circuit 

• Rear defogger switch • Stop engine. 

• Blower motor switch • Disconnect harness connector 

• Lighting switch for power steering switch. 

Battery voltage should exitt. • Disconnect 16-pin connector 

O.K. 'from E.C.U. 
(;) Check resistance between 

E.C.U. terminal ® and 
terminal@. 
Resistance: 

Approximately on 
If O.K., replace power 
steering oil pressure switch. 
As for the other switches, 
refer to EL section. 

3) Fuse 
4) Ignition switch 

I, 

Reinstall any part removed. 

Perform driving test and then N.G._ 1) Perform E.C.U. input/output 
perform self-diagnosis again. 

. 
signal inspection test. 

O.K. 2) If N.G., recheck the E.C.U. 
pin terminals damage or the 

( INSPECTION END ) connection of E.C.U. harness 
connector. 

EF & EC-131 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

MIXTURE HEATER (Not self-diagnostic item) 

IGNITION 
SWITCH 

OFF 

2 
3 
4 

5 

MIXTURE r..) 
HEATFR MIXTURE~ CHECK CONNECTOR 

HEATER lr4'11 @ I 
RELAY lWJ ~ E.C.C.S. CONTROL UNIT 

® rm 1?.i @M> ,r i .___ _________ __. 
FUSIBLE LINK ~ ~ .J ~ ~ ~b ~ ~ II II fTI 11,,1 I Cl I fT1 I I I~: 1 :~, :-,~,~: ,~: ,: 

~ 12 3628 ~ 
~:~~~ ml!l ~ !hi~ 
~g~II;B-wtR-+-+-+-~ El Ill Ill ENGINE 

GROUND 

BATTER'( 

Ill 

~ 

IGNITION SWITCH 
ON or START 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

1 l 1111111111 

EF & EC-132 

JOINT 
CONNECTOR A 

@ 
B/R~ 

r.o..~I 

Ill 8 

ENGINE 
GROUND 

SEF267G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
HEATER (Not self-diagnostic item) 

( INSPECTION START 

m 
CHECK POWER SOURCE. N.G. Check the following items. ---+ 
1) Make sure that engine is cold. 1) Harness continuity between 
2) Start engine. E.C.U. and battery 
3) Check voltage between 2) Mixture heater relay 

terminals @ and ground. (See page EF & EC-134.) 
Battery voltage should exist. 3) "G" fusible link 

(;] O.K. 
4) Ignition switch 

CHECK GROUND CIRCUIT. N.G. Check harness continuity 
1) Stop engine. f------. 

between mixture heater harness 
2) Disconnect mixture heater 

connector and ground. 
harness connector. 

3) Check resistance between 
terminal @ and ground. 
Resistance: 

Approximately OD 

~ 
O.K. 

CHECK COMPONENT. ~1 Replace mixture heater. I 1) Disconnect mixture heater 
harness connector. 

2) Check resistance between 
terminals @and@. 
Continuity should exist. 

Ii] O.K. 

CHECK SIGNAL FROM ~ 
Check cylinder head temperature 

CYLINDER HEAD TEM- circuit. (See page EF & EC-98.) 

PERATURE SENSOR. 
1) Reconnect mixture heater 

harness connector. 
2) Warm up engine sufficiently. 
3) Check voltage between 

terminals @ and ground. 
Voltage: 

Approximately OV 

O.K. 

Reinstall any part removed. 

( INSPECTION END ) 
----

EF & EC-133 



ELECTRONIC CONTROL SYSTEM INSPECTION 

MIXTUR;E HEATER RELAY (Not self-diagnostic item) 

MIXTURE (i 
HEATER, CHECK 

MIXTUR'E l@I ~ CONNECTOR 
HEATER @ 
RELAY ~ E.C.C.S. CONTROL UNIT 

I VG30i I 

®~1t,~ 'j i l:1~ ~ ~ fv .J a: .J CL Iii 3:3: 3: - -
FUSIBLE LINK~ 1111.,; 

3: al 
12 1111 ~ 1111 em I ffi 111 : • : • : ,~, : 1 : , : 

IGNITION 
SWITCH 

6 

~gi§~W/R 

BATTERY 

~ 
~B 

i' 

FUSE BLOCK 
(Refer to "Power 

d~ 
fl[i] 

IGNITION SWITCH 
ON or START 

UP 

111111111111 
Supply Routing".) ----~ 

Mixture heater relay location 

EF & EC-134 

3? 2~ @e2M 
CL CL --
al I 

1 

I I r.CLCL 

al 

JOINT 
CONNECTOR A 

i 
B 

ENGINE 
GROUND 

@ 
B/R~ 

.., 
ENGINE 
GROUND 

SEF268G 



ELECTRONIC CONTROL SYSTEM INSPECTION j VG30i I 
MIXTURE HEATER RELAY (Not self-diagnostic item) 

m 

-

SEF215D 

Connect a suitable~Jll 
jumperwire/ ~ 

V l SEF212D 

Connect a suitable 

~ Main 
La harness 

side 

~ 

SEF218D 

1) Turn ignition switch "OFF". 
2) Disconnect 20-pin connector 

from E.C.U. 
3) Turn ignition switch "ON". 

f.t.1 4) Check voltage between 
terminal @ and ground. 

Battery voltage should 
exist. 

O.K. 

1) Turn ignition switch "OFF". 
[;J 2) Connect terminal @ to 

ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
(i 4) Check voltage between 

terminal @ at mixture 
heater harness connector 
and ground. 
Battery voltage should 
exist. 

EF & EC-135 

N.G. ~ 1) Turn ignition switch "OFF". 
2) Remove mixture heater relay. 

1§1 3) Connect terminals G) and 
(I) with a suitable jumper 
wire. 

N.G. 

4) Turn ignition switch "ON". 
f.t.1 5) Recheck voltage between 

terminal @ and ground. 
Battery voltage should 
exist. 

O.K. l N.G. 

Replace Check harness 
mixture continuity 
heater between 
relay. mixture 

·~ heater relay 
and battery. 

O.K. i N.G. 

1) Turn ignition switch "OFF". 
2) Remove mixture heater relay. 
Ii] 3) Connect terminals @and 

© using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
(i 5) Recheck voltage between 

terminal @ at mixture 
heater harness connector 
and ground. 
Battery voltage should 
exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL PUMP (Not self-diagnostic item) 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

UP • 

FUEL PUMP 
RELAY 

~ 
rrnl® 
~ P:.~ ~ 
s:3:caca 

L 

G:) : Truck 

@): Wagon 

ca 

BODY □@ 
GROUNDi~ 

SEF185D 

m For Wagon I~ 

~ii~ 
pump 

side / 

Rear right wheel 
II 

Main harness side 

.f(} \ 
/ %EF772E 

EF & EC-136 

E.C.C.S. CONTROL UNIT 

I VG30i I 

SEF269G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
FUEL PUMP (Not self-diagnostic item) 

I;] 

SEF186D 

[i For Truck 

g I io~'1 
f!_M,,';<>t;;i 1 ::~ "l 

Fuel pump sidefl~ 
'-" ~ , \ c;:> Main harness 

~r s;;;ing front \I , ~side -
pin bracket 2- ~ c d e 

~ t, [l] 
Right side~ ;a--.;:: -----

frame 
SEF187D 

( INSPECTION START 

m 
CHECK POWER SOURCE. N.G. . 
1) Turn ignition switch "ON". 
2) Check voltage between 

terminal @ and ground. 
Battery voltage should exist 
for 5 seconds after turning 
ignition switch "ON". 

O.K. 

[i ,, 
CHECK GROUND CIRCUIT. N.G. 

~ 

1) Turn ignition switch "OFF". 
2) Disconnect fuel pump harness 

connector. 
3) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately 0Q 

Ii] O.K. 

CHECK COMPONENT. ~I 
1) Disconnect fuel pump harness 

connector. 
2) Check resistance between 

terminals@ and@. 

Continuity should exist. 

O.K. 

Check crank angle sensor circuit. 

(See page EF & EC-94.) 

Reinstall any part removed. 

( INSPECTION END ) 
-----

EF & EC-137 

Check the following items . 
1) Harness continuity between 

fuel pump and ground 
2) Fuel pump relay (See page 

EF & EC-138.) 
3) "G" fusible link 
4) Power source to E.C.U. 
I;]. Turn ignition switch 

"OFF". 

• Remove assist side seat . 

• Turn ignition switch "ON" . 

• Check voltage between 
terminal@ and ground. 
Battery voltage should appear 
in 5 seconds after turning 
ignition switch "ON". 

Check harness connection 
between fuel pump harness 
connector and ground. 

Replace fuel pump. I 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

FUEL PUMP RELAY (Not self-diagnostic item) 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

CD : Truck 

@): Wagon 

...._ OFF ... ,.,. "'ST 
1 

2 
3 
4 

5 

0 Q l 
0 0 

0 l 

10 

IXI 

(Chassis 
harness) 

I!] 

~ ~@B (Body f1l:l>'I L{ FUEL 
~ ~ harness) ~ @ -~@ PUMP 

4 ,W/Lf:/~ fi_w::.@ ~ 
~ ~ (Chassis ~ 

IXI harness) 

BODY t]~ 
GROUNDf~ 

BODY rl@) 
GROUND!@ 

SEF270G 

Fuel pump relay location 

EF & EC-138 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
FUEL PUMP RELAY (Not self-diagnostic item) 

/ 
1311___.,.,------- Fuel pump 

0 

2 
er wire. ---- ~ 

I 

SEF2080 

Connect a suitable 

SEF185D 

/relay -

1) Turn ignition switch "OFF". 
2) Disconnect 15-pin connector 

from E.C.U. 
3) Turn ignition switch "ON". 
Fl 4) Check voltage between 

terminal@and ground. 
Battery voltage should 
exist. 

O.K. 
' 

1) Turn ignition switch "OFF". 
[!] 2) Connect terminal@to 

ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
Ii] 4) Check voltage between 

terminal @ at fuel pump 
harness connector and 
ground. 
Battery voltage should 
exist for 5 seconds. 

O.K. 

Reinstall any part removed. 

N.G. 
f----+ 

N.G. ---. 

( ___ I_N_S_PE_C_T_I_O_N_E_N_D __ _..) 

EF & EC-139 

1) Turn ignition switch "OFF". 
2) Remove fuel pump relay. 
Ii] 3) Connect terminijls G) and 

® with a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
Fl 5) Recheck voltage between 

terminal @and ground. 
Battery voltage should 
exist. 

O.K. 

Replace 
fuel pump 
relay. 

• 

O.K. 

lN.G. 

Check harness 
continuity 
between 
fuel pump 
relay and 
battery. 

i N.G. 

1) Turn ignition switch "OFF". 
2) Remove fuel pump relay. 

1311 3) Connect terminals @ and 
@ using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
Ii] 5) Recheck voltage between 

terminal@ at fuel pump 
harness connector and 
ground. 
Battery voltage should 
exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item) 

FUSIBLE LINK~ 

&f~m-w 
BATTERY 

MAIN 
RELAY 

wJ ml® 
c,3:~3: 

.J 

EF & EC-140 

G 
G 

JOINT 
CONNECTOR A I 

@) 
B/P~ 

ENGINE 
GROUND 

I VG30i I 

SEF271G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item) 

m ( INSPECTION START 

CHECK DIAGNOSTIC MODE 
ON THE E.C.U. 
Verify that diagnostic mode 
selector on the E.C.U. is turned 
"OFF". 

m 
SEF153D 

CHECK POWER SOURCE N.G. Ii) 1) Turn ignition switch f-----+ 
FOR E.C.U. "OFF". 
1) Turn ignition switch "ON". 2) Remove assist side seat. 
2) Verify that red and green 3) Turn ignition switch "ON". 

inspection lamps on the 4) Check voltage between 
E.C.U. illuminate. terminals@, ® and ground. 

0.K. Battery voltage should exist. 

[Z] l 
Check the following items. 
1) Harness continuity between 

battery and E.C.U. 
2) Main relay (See page EF & 

EC-142.) 
3) "BR" and "G" fusible links 
4) Ignition switch 

CHECK GROUND CIRCUIT. 
N.G. 
f--+ Check harness continuity 

1) Turn ignition switch "OFF". between E.C.U. and engine 

2) Disconnect 16-pin, 15-pin ground. 

connector from E.C.U. 
[i] 3) Check resistance between 

terminal (E.C.U. side) 

®.®,(@).@).@. 
@and ground. 

Resistance: 
Approximately on 

O.K. 

Reinstall any part removed. 

( ____ I N_S_P_E_C_T_IO_N_E_N_D __ ___,) 

EF & EC-141 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
MAIN RELAY (Not self-diagnostic item) 

BATTERY 

E.C.C.S. CONTROL UNIT 

~------~ 

,,11ru,,,,;am,,,..........--.--~ 
m L:7~ 
[+l § 

''c.c. o::o::o::o:: d 27 35 36 28 107 109 112 113 

(!J (!J -- - - - -~ 

m i Ls,4 
'-------------------+-+-GS I ENGINE 

c. c. GROUND 

Main relay location 

EF & EC-142 

JOINT 
CONNECTOR A 

aiai 

I 
@) 

BIP"°J._ 

ENGINE 
GROUND 

SEF272G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
MAIN RELAY (Not self-diagn~stic item) 

m 

liJ 

~ r 
_ e. 4 

per wire. 
<l> 

3 

SEF206D 

1) Turn ignition switch "OFF". 
2) Disconnect 20-pin connector 

from E.C.U. 
3) Turn ignition switch "ON" 

again. 
FJ 4) Check voltage between 

terminal ® and ground. 

Battery voltage should 
exist. l O.K. 

1) Turn ignition switch "OFF". 
[;J 2) Connect terminal ® to 

ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
liJ 4) Check voltage between 

terminals®, ® and 
ground. 
Battery voltage should 
exist. 

EF & EC-143 

N.G. ) T f------+ 1 urn ignition switch "OFF". 
2) Remove main relay. 
I!) 3) Connect terminals CD and 

® using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
FJ 5) Recheck voltage between 

terminal ® and ground. 
Battery voltage should 
exist. 

O.K. 

Replace 
main 
relay. 

O.K. 

N.G. 

Check harness 
continuity 
between 
main relay 
and battery. 

N.G. 

N.G. r 1) Turn ignition switch "OFF". 
2) Remove main relay. 
Ii 3) Connect terminals @ and 

© using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
liJ 5) Recheck voltage between 

terminals®•® and 
ground. 
Battery voltage should 
exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

A.I.V. CONTROL (Not self-diagnostic item) 

IGNITION 
SWITCH 

FUSIBL:RLINK ~ a 1 OFF c 

CHECK 
CONNECTOR 

~~ 
E.C.C.S. CONTROL.UNIT 

I VG30i I 

@g~ elw,a{H9 1-"-!+---l~~ 

~ ~5~~--'-'-' 

(!) a.. 
J ai 

l2J 11 fTI 11 ! I lffl I al 111 : I : I : 171 : I : I : 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

UP .. 

Jt 
,__......__ _ __. (;] [!] 

36 28 '262M' 
I I ~ 

a.. Cl. 

9 
Cl. Cl. 

------'~~l~JECTOR A~-

A.I.V. CONTROL 
SOLENOID 

a.. 
iii 

EF & EC-144 

<§) 
B/P~ 

ENGlNE 
GROUND 

SEF274G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
A.I.V. CONTROL (Not self-diagnostic item) 

m CONNECT 

Main, 
'harness side 

:[ii 
o/ 

/ / 

l/ -

1/ 
SEF193D 

SEF227D 

( INSPECTION START 

m 
CHECK POWER SOURCE. N.G. ----. 
1) Turn ignition switch "ON". 
2) Check voltage terminal @ 

and ground. 
Battery voltage should exist. 

O.K. 

,. 
CHECK OUTPUT SIGNAL. N.G. 
1) Start engine. 

----. 
(;) 2) Check voltage between 

terminal ® and ground, 
observing cylinder head 
temperature. 

Cylinder head 
Voltage between terminal 

temperature ® and ground 
°C (°FI 

Below 15 (59) Battery voltage 

Between 
Approximately 0V 

15 (59) and 40 (104) 

Above 40 (104) See chart 3) and 4) 

3) Press accelerator pedal, and 
then release it. 

Voltage between 
terminal ® and 

Approximately 

ground 
ov 

4) Make sure that battery voltage 
appears when pressing it. 

O.K. 

CHECK GROUND CIRCUIT. 
Check E.C.U. ground circuit. 
(See page EF & EC-140.) 

Reinstall any part removed. 

C INSPECTION END ) 
----

EF & EC-145 

Check the following items. 
1) Harness continuity between 

A.I.V. solenoid valve and 
battery 

2) "G" fusible link 
3) Fuse 
4) Ignition switch 

Check the following items. 
[!11) Harness continuity between 

A.I.V. solenoid valve and 
E.C.U. 

• Stop engine . 

• Disconnect A.I.V. solenoid 
valve harness connector. 

• Remove assist side seat. 

• Disconnect 20-pin con-
nectar from E.C.U. 

• Check resistance between 
terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately on 
2) A.I.V. control solenoid valve 

(See page EF & EC-144.) 
3) Ground circuit of E.C.U. 

(See page EF & EC-140.) 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 

IDLE-UP CONTROL (Not self-diagnostic item) 

BATTERY 

IGNITION SWITCH 
ON or START 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

UP • 
IDLE-UP 
SOLENOID 

EF & EC-146 

E.C.C.S. CONTROL UNIT 

1111 fn 1121 i G I fn 11 i : i : I: l~I: I: I: 
36 28 ~ 
II~ 

11. 11. .......... 
Ill Ill 

~ 
~~ ~ 

JOINT I 
CONNECTOR A 11. ..... 

Ill 

c.~~ 
ENGINE 
GROUND 

SEF276G 



ELECTRONIC CONTROL SYSTEM INSPECTION I VG30i I 
IDLE-UP CONTROL (Not self-diagnostic item) 

C INSPECTION ST ART ) 
m 

CHECK POWER SOURCE. N.G. Check the following items. . 
1) Turn ignition switch "ON". 1) Harness continuity between 
2) Check voltage terminal ® Idle-up solenoid valve and 

and ground. battery 
Battery voltage should exist. 2) "G" fusible link 

O.K. 3) Fuse 
4) Ignition switch 

I;] 
Ir 

Main harness side CHECK OUTPUT SIGNAL. N.G. Check the following items. 

[il 1) Turn ignition switch "OFF" 
. 

[i] 1) Harness continuity between 
and remove assist side seat. Idle-up solenoid valve and 

2) Check voltage between ® E.C.U. 
and ground under the fol- • Disconnect injector har-
lowing conditions. ness connector. 

3) Start engine. • Disconnect 20-pin con-
For about 20 seconds after nectar from E.C.U. 
engine has started. • Check resistance between 
Voltage: Approximately OV terminal @ and E.C.U. 

4) Warm up engine. terminal ®. 
• During warming up Resistance: 

Voltage: Approximately OV Approximately on 
• After warm up 2) Idle-up solenoid valve. (See 

Battery voltage should appear. page EF & EC-146.) 
5) Raise engine revolution. 3) Ground circuit of E.C.U. 

(1,300 rpm or more) (See page EF & EC-140.) 
Voltage: Approximately OV 

6) Reduce engine revolution. 
(1,100 rpm or less) 
Battery voltage should appear. 

7) Turn load switches "ON". 

~

Lighting switch 
Power steering oil pressure 
switch 
Rear defogger switch 
Heater or air conditioner 
switch 
Voltage: 
Approximately OV 

O.K. 

Reinstall any part removed. 

( ___ IN_S_P_E_C_T_IO_N_E_N_D __ ) 

EF & EC-147 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 

CRANK ANGLE SENSOR (Code No. 11) 

BATTERY 

CRANK 
ANGLE 
SENSOR 

MAINI' 
RELAY 

~ 
rffl® 
c,3:~ 3: 

..J 

m {), .: --- : I/ G/B _________________________ J : 
' ' I B I I 

G/Y I I 

B/W ,_: - - - - - - - - - - - - - - - - - - - - - - - - - - _ ..J 

ENGINE 
GROUND 

I 
~ 

JOINT 
CONNECTOR A 

There is no checking point ( GI ) in this wiring diagram. 
SEF382H 

( INSPECTION START 

m Check the following items. 

CHECK POWER SOURCE. N.G. 1) Harness continuity between 
crank angle sensc,r and 

1) Turn ignition switch "ON". battery. 
2) Check voltage between 2) Main relay (See page EF & 

terminal @ and ground. EC-192.) 
Battery voltage should exist. 3) "BR" and "G" fusible links 

O.K. 4) Power source for E.C.U. 

(See page EF & EC-190.) 
5) Ignition switch 
6) Joint connector A 

EB 

EF & EC-148 



ELECTRONIC CONTROL SYSTEM INSPECTION 

CRANK ANGLE SENSOR (Code No. 11) 

I \"' '\ 

rbfci'\ 
~ 

side~ [2] 
~ 

@ 

SEF111D 

SEF113D 

Ii] 1 ° signal 
' ',J.. 

180° signal 

Main rank angle ,<!: 0 

~ ~~~'!_~~~~t ~ ~ 

~ 
'-

SEF219D 

i 
CHECK GROUND CIRCUIT. 

N.G. __. 
1) Turn ignition switch "OFF". 
2) Disconnect crank angle 

sensor harness connector. 
3) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately on 

[!l 10.K. 

CHECK E.C.U. INPUT N.G. . .... 
SIGNALS. 
1) Remove assist side seat. 
2) Reconnect crank angle sensor 

harness connector. 
3) Start engine. 
4) Check that pulse signals exist 

in E.C.U. terminals@ and 
@ with logic probe. 
Pulse signals should exist. 
® : 1° signal 
@ : 180° signals 

1 O.K. 

Stop engine and check inter-
ference between crank angle ~I sensor harness and high-tension 
cable. 

Iii l O.K. 

Visually check rotor plate for N.G. 

damage or dust. 

l 0.K. 

Reinstall any part removed. 

l 
Erase the self-diagnosis memory. l 

l 
Perform driving test and then N.G. 

perform self-diagnosis (Mode III) 
~ 

again. 

l O.K. 

INSPECTION END ( ____ ) 

EF & EC-149 

Check the following items. 
1) Harness continuity between 

crank angle sensor and 
ground. 

2) Joint connector A 
3) E.C.U. ground circuit 

(See page E F & EC-190.) 

Stop engine and check harness 
continuity between crank angle 
sensor and E.C.U. 

Ii]• Disconnect crank angle 
sensor harness connector. 

• Disconnect 20-pin con-
nector from E.C.U. 

1 ° signal circuit 
Continuity between© 
and@ 
180° signal circuit 
Continuity between @ 
and@ 
Resistance: 

Approximately on 

Separate them. 

Clean or replace crank angle 
sensor. 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminal damage or the 
connection of E.C.U. harness 
connector. 

I 



ELECTRONIC CONTROL SYSTEM INSPECTION 

AIR FLOW METER (Code No. 12) ~ (CHECK ENGINE LIGHT ITEM) 

BATTERY 

MAIN 
RELAY 

~ ml® 
t,3:fE 3: 

..J 

There is no checking point ( Ii ) in this wiring diagram. 

Terminal No. 

Ji\_~ 

SEF123D 

I;) 

SEF124D 

( INSPECTION START 

m l 
CHECK POWER SOURCE. 
1) Remove air cleaner. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminals B and ground. 
Battery voltage should exist. 

I;) 10,K. 

CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect air flow meter 

harness connector. 
3) Check resistance between 

terminal C and ground. 
4) Shield wire. 

Resistance: 

Approximately oh 

O.K. L.EB 

EF & EC-150 

E.C.C.S. CONTROL UNIT 

1111 rn 111 , t:, rfu,bJ , : J : , : ,7, : , : , : 
6 
I 

II: -.J 

(, -
I 
I 
I 
I 
I 

I 
I 
I 

26 36 28 3~ ~ 
'''~:,!. ~~ 

a1 e:. e:. et 
CIJQJt!)t!) [!]Ii] 

I """-1---1---+__.. 
I 
I 
I 

l------· 
AIR FLOW 
METER 

I;) 

SEF383H 

N.G. Check the following items. 
--+ 

1) Harness continuity between 
air flow meter and battery 

2) Main relay (See page EF & 
EC-192.) 

3) "BR" and "G" fusible links 
4) Power source for E.C.U. 

(See page EF & EC-190.) 
5) Joint connector A 
6) Ignition switch 

N.G. Check the following items. --+ 
1) Harness connection between 

air flow meter and ground 
2) Joint connector A 



ELECTRONIC CONTROL SYSTEM INSPECTION 

AIR FLOW METER (Code No. 12) ~ 
.-------------------- ""-JV 

(CHECK ENGINE LIGHT ITEM) 

by using 
accelerator 
pedal. 

[i) r 
CHECK E.C.U. INPUT N.G. 

SIGNAL. 
r--+ 

1) Remove assist side seat. 
2) Reconnect air flow meter 

harness connector. 
3) Start engine. 
4) Make sure that voltage 

between E.C.U. terminal ® 
and ground changes by racing 
engine with accelerator pedal. 
Output voltage should change. 

0 ~ Approximately 5.0V 

O.K. 

~ '. 

CHECK AIR PASSAGE OF 
Wet . --. 

AIR FLOW METER 
1) Remove air flow meter from 

Terminal No. 

Ji([:i 
injector body. 

2) Make sure that air passage of 
air flow meter in injection 
body or hot wire is not wet 
with fuel. 

Not wet 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

Perform driving test and then N.G. 
f--+ 

perform self-diagnosis (Mode 
III) again. 

_____ I 
O.K. 

/ ( _____ 1N_SP_E_c_r1_o_N _E_N_D __ ) 

SEF703D 

SEC749A 

EF .& EC-151 

I!] 

Check harness continuity 
between E.C.U. and air flow 
meter. 

• Stop engine . 

• Disconnect air flow meter 
harness connector. 

• Disconnect E.C.U. 16-pin 
harness connector. 

• Check resistance between 
terminal D and E.C.U. 
terminal®· 
Resistance: 

Approximately on 
If O.K., replace air flow 
meter. 

Check that both injectors are 
installed properly, following the 
procedure as shown on page 
EF & EC-222 (Step 11.) 
If N.G., repair or replace mal-
functioning part. 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

WATER TEMPERATURE SENSOR (Code No. 13) ~ (CHECK ENGINE LIGHT ITEM) 

BATTERY 

@: A/T model 

~: M/Tmodel 

MAIN 
RELAY 

~ ml® 
t.:l:S:f!:.3: 

J 

Iii 

E.C.C.S. CONTROL UNIT 

~ 
1111 rE 11111$1 11 : ' : 1 : ,7,: ': 1: 

6 
I 

a: -J 

26 27 35 2~ IF.II r.'I r., 
I I I (' 'i° 1° ')J r..b l.!'.I ii.. 
ccc.:,c.:,ff,f!:~ 

(.!) 0:l Ill 
J 

ENGINE 
GROUND 

.__ __ _, JOINT 

CONNECTOR A 

WATER 
TEMPERATURE 
SENSOR 

® 
LG/R-=::ei ~ 

'-----\..~--[I-~ <t' \j I;) 
SEF210G 

EF & EC-152 



ELECTRONIC CONTROL SYSTEM INSPECTION 

WATER TEMPERATURE SENSOR (Code No. 13) ~ (CHECK ENGINE LIGHT ITEM) 

1§'1 Water temperature sensor 

@~--~-©-+ 

~Go 

Ii] 

SEF128D 

Q Water temperature sensor 

l:ii~~ [l] 

SEF127D 

( INSPECTION START -~--m 
CHECK INPUT SIGNAL. 
1) Remove assist side seat. 
2) Start engine. 
3) Make sure that voltage be

tween E.C.U. terminal @ 
and ground changes during 
engine warm up. 
Cold ➔ Hot: 

Approximately 5 - OV 

0.K. 
Ii] 

CHECK GROUND CIRCUIT. 
1) Stop engine and disconnect 

16-pin connector from E.C.U. 
2) DiscO'llnect water temperature 

sensor harness connector. 
3) Check resistance between 

terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately on 
0.K. 

Reinstall any part removed. 

, 

Erase the self-diagnosis memory. 

Perform driving test and then 
perform self-diagnosis (Mode III) 
again. 

O.K. 

~N_._G_ •• , 1§1 1) Check water temperature 
sensor resistance. 

N.G. 

• Stop engine. 
• Disconnect water tem

perature sensor harness 
connector. 

• Check resistance between 
terminals@ and@. 

20°C (68°F) 2.3 - 2.7 kn 

50°C (122°F) 0.77 - 0.87 kn 

80°C (176°F) 0.30 - 0.33 kn 

If no continuity, replace water 
temperature sensor. 

2) Check power source for E.C.U. 
(See page EF & EC-190.) 

[i 3) Check harness continuity 
between E.C.U. and water 
temperature sensor. 

• Disconnect 16-pin con
nector from E.C.U. 

• Make sure that water tem
perature sensor harness 
connector is disconnected. 

• Check resistance between 
terminal @ and E.C.U. 
terminal@. 
Resistance: 

Approximately on 

~ Check the following items. 
1) Harness connection between 

water temperature sensor 
and ground 

2) Joint connector A 

N.G. 1) Perform E.C.U. input/output 
~ 

signal inspection test. 
2) If N.G., recheck the E.C.U. 

( ___ IN_S_P_E_C_T_IO_N_E_N_D __ ) 

pin terminals damage or the 
connection of E.C.U. harness 
connector. 

EF & EC-153 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IGNITION SIGNAL (Code No. 21) 

BATTERY 

~-B/_P ____ __, 

-= ENGINE 
GROUND~ 

~ 

IGNITION 
SWITCH 

RESISTOR ~: 
(2.2 kn) & B/W-· -+----i-t-11 

CONDENSER L - _--:::;? (I 
~ ,,,.,,._ 

IGNITION r---t-,ar,,.L.....: g/W.,.. ---------------- -- , 
COIL (Intake) W ,,.. - ------------------- ____ .,, 

B/P 

~ L 
(;JC IGNITION COIL 

(Exhaust) 

-----.,@ (.% ID 

Q 
---------------------
II ___________ - __ - - - - ---~I 

~~ 
(;'I m 

( INSPECTION START 

m 
CHECK POWER SOURCE. N.G. 

1) Turn ignition switch "ON". 
~ 

2) Check voltage between 
terminal CD and ground. 
Battery voltage should exist. 

O.K. 

EB 

EF & EC-154 

GI 
p 

E.C.C.S. CONTROL UNIT 

<@) 
/P~ 

JOINT 

ENGINE 
GROUND 

.__ __ CONNECTOR A 

SEF389H 

Check the following items. 
1) Harness connection between 

battery and power transistor 
2) "G" fusible link 
~) Ignition switch 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IGNITION SIGNAL (Code No. 21) 

To distributor 

Intake side~ 

1 4'\-==-, 

2 3 

To distributor 
SEF5380 

CHECK INPUT SIGNAL. N.G. 

1) Turn ignition switch "OFF" 
and remove assist side se·at. 

2) Start engine. 
3) Make sure that pulse signals 

exist between E.C.U. terminals 
@, @ and ground with logic 
probe. 
Pulse signal should exist. 
@ : Intake side ignition signal 
@ : Exhaust side ignition 

signal 

(!] 
O.K. 

CHECK INPUT SIGNAL. N.G. -1) Stop engine. 
2) Turn ignition switch "ON". 
3) Check voltage between E.C.U. 

terminal @ and ground. 
Battery voltage should exist. 

II 
O.K. 

CHECK GROUND CIRCUIT. -
1) Turn ignition switch "OFF". 
2) Disconnect power transistor 

harness connector. 
3) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately OQ 

O.K. 

Reinstall any part removed. 

Erase the self-diagnosis memory. 

O.K. l.l 

L...-+ 

' 

Perform driving test and then 
perform self-diagnosis (Mode III) N.G. 

-; 
again. 

O.K. 

INSPECTION END ) 

EF & EC-155 

1) Stop engine and check har-
ness continuity between 
E.C.U. and power transistor. 

Ii) 2) Check power transistor 
with circuit tester. 

• Disconnect harness con-
nector for ignition coil 
and power transistor. 
Do not disconnect T-type 
harness connector for 
ignition coil. 

CD: To ignition ~oil (+) side 
®: To E.C.U. 
@: To engine ground 
©: To ignition coil(-) side 

Terminal Tester 
Continuity 

No. polarity 

(Dor@ + 

@ 
No continuity 

-

(Dor@ - Continuity 

@ + should exist. 

(Dor@ + 
No continuity 

® -

(Dor@ - Continuity 

® + should exist. 

If N.G., replace power 
transistor. 
As for the exhaust side, 
check primary circuit of 
ignition coil before re-
placing power transistor. 

3) Check "G" fusible link. 
4) Check continuity of ignition 

coil. 
5) Check ignition switch. 
6) Joint connector. 

Check harness continuity 
between E.C.U. and battery. 

Check the following items. 
1) Harness connection between 

power transistor and engine 
ground 

2) Engine ground 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

ENGINE CONTROL UNIT (Code No. 31) ~ (CHECK ENGINE LIGHT ITEM) 

INSPECTION START 

1) Turn ignition switch "ON". 
2) Erase the self-diagnosis 

memory. 

Perform self-diagnosis (Mode III) 
again. 

Does E.C.U. display Code No. 
31 again? 

NO 

INSPECTION END 

EF & EC-156 

YES 
1----.i Replace E.C.U. 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24 i I 
NOTE 

EF & EC-157 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION {Code No. 32)~{CHECK ENGINE LIGHT ITEM): For California 
{Not self-diagnostic item): Except for California 

IGNITION 
SWITCH 

FUSIBL~~INK @) fill µ1 l"'oF-'--IF ~~ 

~Bi§ ~W/B~ t-=-;t---i--=--ti-

MAIN 
RELAY l@I Ii] I E.C.C.S. CONTROL UNIT 

3: ~ 5 
~®~ 
IT!I -~-- ~ :1: 0 :::@ 221M 11 .• 1•J,, • ·1111 ~:l~t,rj2~ 11 ]1111 I I I I 26 

"i§i 
I 

BATTERY 

CRANK 
ANGLE 
SENSOR ~ 

/B ~--------- ---7\ 

6 17 8 4 19 
I I I I I 

cc al >- .J 3: 1aoi 

I 

26 23 25 36 28 35 27 
I ci:cli ,U. I I 
'°t,C:aiai(!)CJ 

.J 

111 
a: .... 

i 
JO INT 

NNECTOR co 
A 

~~I /Y I I 
I B/P ·-

I I 

I /W \.:,. _________ 
---"""'' 

E.G.R. CONTROL 
SOLENOID ~ 

~6=~ 

r/1 ~ 
tGNITION SWITCH 1§1 
ON or ST ART (i 

111111111111 

/L 
/L-

l ~ 

A cc 
cc a fr a al 

$@ 
al I I 

L$@) cp@ I I 
I I 

cc~@ 8itB@ ~@) 
I I 
I I w al I I 

/L-

1 L: ~ a 
.J 

® WATER 
TEMPERATURE 

I 
@SENSOR T 

LGt__A~ 

B/P-

B-J G ;J. 
-G- E 

-G-
B/W 

t-

B-~ s-
1 B/P 

I 
B 

(@) ---- - -~-~€BJ - - --~Po/B 

(@ 
I> G/:.:::e~ 

ENGINE 
GROUND 

/P--m, 

C@-:!-

THROTTLE 
SENSOR 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) (Engine harness) 

(Sf) : For California 

@: A/T model 

®): M/T model 

EXHAUST GAS 
TEMPERATURE 
SENSOR SEF521G 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. installed under the 2. Warm up engine sufficiently. 
assist seat. 

I 

.! 

SEF808F SEF802F 

EF & EC-158 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION (Code No. 32) ~(CHECK ENGINE LIGHT ITEM): For California 

m 

Vacuum hose to E.G.R. 
control valve and B.P.T. 
valve 

[I 

Clogging 

·:C\···· "-._""- Improper connection 

Ii] 

Engine running 

ba ~i5 
[TI 

Ignition switch "ON" 

SEF242G • 

SEF243G 

SEF816F 

SEF244G 

SEF245G 

( INSPECTION START ) 

m CHECK E.G.R. CONTROL 
VALVE OPERATION 
1) Start engine. 
2) Make sure engine is 

warmed up sufficiently. 
3) Make sure E.G.R. control 

valve spring responds to 
your touch (use your 
fingers) and also when 
engine is raced. 

Does not respond 

II) CHECK VACUUM SOURCE 
TO E.G.R, CONTROL 
VALVE 
1) Disconnect vacuum hose 

connected to E.G.R. 
control valve and B.P.T. 
valve. 

2) Make sure vacuum exists 
when racing engine. 

N.G. 

[I CHECK VACUUM HOSE 
Check vacuum hose for 
clogging, cracks and proper 
connections. 

io.K. 

Ii] CHECK E.C.U. OUTPUT 
SIGNAL 
1) Check voltage between 

E.C.U. terminal © and 
ground under the following 
conditions: 

Engine Voltage 
condition 

Idle Battery voltage 

Racing 
Temporarily 
drops to 0V 

O.K. 

' 
EB 

EF & EC-159 

(Not self-diagnostic item): 
Except for California 

Responds 
.I INSPECTION END "\ 

O.K. 
Replace E.G.R. control valve. --,. 

N.G. 
If necessary, replace vacuum 
hose or reconnect vac;:uum hose 
firmly. 

N.G . 
. 1§1 CHECK POWER SOURCE 

TO E.G.R. CONTROL 
SOLENOID VALVE 
1) Stop engine. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminal @ and ground. 
Battery voltage should 
exist. 

(iCHECK GROUND CIRCUIT 
1) Turn ignition switch 

"OFF". 
2) Disconnect E.C.U. 20-pin 

terminal connector. 
3) Disconnect E.G.R. con-

trol solenoid valve harness 
connector. 

4) Check resistance between 
E.C.U. terminal © and 
terminal@. 
Resistance: 

Approximately Oil 
If N.G., repair or replace 
harness. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION (Code No. 32)~(CHECK ENGINE LIGHT ITEM): For California 

Ii 

Ill 

~ 
DlsaJNIECT 

18 

[TI 

E]l 

ll±B4 
I I I I I I I\ 

~i5 

Ignition switch "OFF" 
SEF246G 

SEF762F 

E.G.R. 

T 
[it CHECK E.G.R. CONTROL 

SOLENOID VALVE 
1) Stop engine. 
2) Remove E.G.R. control 

solenoid valve from 
vehicle. 

3) Check the port continuity. 

Solenoid valve Continuity 

When current flows 

When current does 
not flow 

O.K. 

A-B 

B-C 

II) CHECK E.G.R. CONTROL 
VALVE 
1) Remove E.G.R. control 

valve from vehicle. 
2) Apply vacuum to E.G.R. 

vacuum port with a hand 

N.G. 

(Not self-diagnostic item): 
Except for California 

Replace E.G.R. control solenoid 
valve. 

N.G. V 
1---.i. alve spring may be stuck. 

Clean if necessary. 
If this does not correct trouble, 
replace E.G.R. control valve. 

vacuum pump. Except for California 
E.G.R. control valve spring O.K._ 1 
should lift. ~ INSPECTION END 

O.K. For California 

Check resistance of exhaust gas 
temperature sensor. 
(See page EF & EC-164.) 

Reinstall any part removed. 

Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis
played in Mode III. 

•Ir 

EB 

EF & EC-160 

I 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION (Code No. 32) Q 
D ROAD TEST 

(CHECK ENGINE LIGHT ITEM): For California 
(Not self-diagnosis item): Except for California 

1 Test condition 

Drive vehicle under the following conditions 
using a suitable shift position. 

CD Engine spud: 
2,300±500 rpm 

® Intake manifold vacuum: 
-36.0±6.7 kPa 
(-270±50 mmHg, -10.63±1.97 inHg) 

Driving mode 
@ : Test condition 

@ : 16 seconds or more 

@ 

Vehicle 
@ 

driving - - - - - - - - - -

Idling 

® 6 Ignition ® 
switch: --~---------
OFF Time 

Until greeen and red LEDs go off. 
CD Start engine and warm it up sufficiently. 
® Turn off ignition switch and keep it off 

until green and red LEDs go off. ' 
® Start engine and make sure that air condi

tioner switch and rear defogger are turned 
"OFF" during driving test. 

© Keep engine running for at least 1 minute. 
@ Shift to suitable gear position and drive in 

"Test condition" for at least 16 seconds. 
'.ID Decrease engine revolutions to less than 

1,500 rpm. 
(J) Repeat steps @ through @ at least 1 time. 

SEF302H 

IJ 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

D Perform driving test under the 
following conditions: 
1) Warm up engine sufficient-

ly. 
2) Use test driving modes 

indicated in figure D. 

l 
IJ Make sure check engine light 

Comes 
Perform self-diagnosis and find 

"ON" 
does not come "ON" during 

~ 
malfunction code. According to 

driving test. displayed code No., perform 
electronic control system 

l Does not come "ON" inspection. 

( INSPECTION END ) 

EF & EC-161 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i j 

EXHAUST GAS SENSOR (Code No. 33) ~ (CHECK ENGINE LIGHT ITEM) 

m~ 

BATTERY 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. installed under the 2. Warm up engine sufficiently. 
assist seat, 

·-... ...... ~;------- ---
SEFSOSF 

EF & EC-162 

.-1--E-.c-.c-.s-. c_o_N_T_RO_L_U_N_I_T _--. 

1111fn1111111H4111: 1:,:,~,:,: 1: 

✓2~41 ~ ~ ENGINE 
GROUND 

Ci I"'~ 

SEF802F 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~1 
.,_______,,_. JOINT 

CONNECTOR A 

I EXHAUST 
L _ ~ GAS SENSOR 

- - :: w D--8i ... 

SEF249G 



ELECTRONIC CONTROL SYSTEM INSPECTION 1 z24j 1 

EXHAUST GAS SENSOR (Code No. 33) ~ (CHECK ENGINE LIGHT ITEM) 

m 

Ii] 

E 

gas sensor 1\7 
connector~ 

SEF1S30 

CJ 

24
1 I I I I 

Jumper 
wire Ignition awltch "OFF" 

SEF423G 

( INSPECTION START 

l 
O.K,.r m CHECK INPUT SIGNAL INSPECTION END . 

1) Start engine and warm it 
up sufficiently, 

2) Make sure green L.E.D. on 
E.C.U. blinks at 2,000 
rpm. 

lN,G. 

Ii] CHECK EXHAUST GAS ~
G . 

Repair or replace harness. 
SENSOR CIRCUIT 
1) Turn off engine. 
2) Disconnect E.C.U. 16-pin 

connector. 
3) Disconnect exhaust gas 

sensor harness connector. 
4) Connect a jumper wire 

from exhaust gas sensor 
harness connector to 
ground. 

5) Check resistance between 
E.C.U. terminal ® and 
ground. 
Resistance: 

Approximately on 

l 
Replace exhaust gas sensor. 

l 
Reinstall any part removed. 

l 
Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis-
played in Mode III. 

l 
1) Warm up engine sufficiently. 

N.G. 
Perform MIXTURE ---+ 

2) Set diagnosis mode to Mode RATIO FEEDBACK SYSTEM 

I. INSPECTION. 
3) Make sure that inspection (See page EF & EC-205.) 

lamp (Green) on E.C.U. goes 
on and off periodically more 
than 7 times during 10 
seconds at 2,000 rpm. 

l O.K. 

( INSEPCTION END ) 
----

EF & EC-163 

) 



ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 
CALIFORNIA MODEL ONLY 

E.C.C.S. CONTROL UNIT 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. installed under the 2. • Disconnect vacuum hose con-
assist seat. nected to E.G. R. control valve. 

• Connect a hand vacuum pump 
1 to E.G.R. control valve . 

. / 

SEFBOBF 

EF & EC-164 

cc () 

I 
0. 

J OINT 
ONNECTOR C 

A 

-Bf;cc 

B !!:. 
cc 

cl 
(;)[!) 

ENGINE 
GROUND 

BIP:!_ 

(@) ~ I!] 

~ 
G/R 

-B 

p 
1-Q, €=@EXHAUST GAS 
---c:Y TEMPERATURE 
Q?M) SENSOR 

SEF248G 

3. Warm up engine sufficiently. 

SEF802F 



ELECTRONIC CONTROL SYSTEM INSPECTION I 224i I 
EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 

m 

I;] 

I!] 

Engine running 

SEF388G 

i5l:lt ~ 
[u Exhaust gas 

@ .-+---- temperature 
--- ~nror 

connector 

SEF389G 

,£c;\ .. ,o.___,.. Exhaust gas DISCONNECT ~ 

'liiv {91.1;>) temperature 
sensor 
connector 

SEF390G 

SEF830F 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

( INSPECTION START 

fi.1 CHECK INPUT SIGNAL 
1) Start engine and warm it 

up sufficiently. 
2) Keep engine speed at 

approximately 2,000 rpm. 
3) Check voltage between 

E.C.U. terminal@and 
ground under the follow
ing conditions: 

Condition 

When vacuum is 
not applied to 
E.G.R. control 
valve 

When vacuum is 
applied to E.G.R. 
control valve 

Voltage 

1.0V or more 

0 - 1.0V 

A sufficient vacuum ap
plied with a hand vacuum 
pump may cause the engine 
to stall. 

N.G. 

I;] CHECK HARNESS CON
TINUITY BETWEEN 
E.C.U. AND EXHAUST 
GAS TEMPERATURE 
SENSOR 
1) Stop engine. 
2) Disconnect E.C.U. 15-pin 

terminal connector. 
3) Disconnect exhaust gas 

temperature sensor harness 
connector. 

4) Check continuity between 
E.C.U. terminal@and 
@. 

0.K. 

CALIFORNIA MODEL ONLY 

0.K •. / ) 
• \. ___ IN_S_P_E_C_T_IO_N_E_N_D __ _, 

N.G. ~ 1) Check middle harness con

nector connection. 

2) If necessary, repair or replace 
harness. 

[i CHECK GROUND CIRCUIT N.G.;. 1) Check middle harness con-
Check continuity between 
@ and ground. 
Resistance: 

Approximately Oil 

O.K. 

' EB 

EF & EC-165 

nector connection. 

2) If necessary, repair or replace 
harness. 



ELECTRONIC CONTROL SYSTEM INSPECTION I 224i I 
EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) ~ (CHECK ENGINE LIGHT ITEM); 

' CALIFORNIA MODEL ONLY 

Ii] CHECK COMPONENTS ~ Replace exhaust gas temperature 
1) Remove exhaust gas tern- sensor. 

perature sensor. ~ 15 • 25 N•m 

2) Check resistance change (1.5 • 2.5 kg-m, 11 -18 ft-lb) 

and resistance value at 
100°C (212°F). 

• Resistance should decrease 
in response to temperature 
increase. 

• Resistance: 100°C (212°F) 
85.3±8.53 kO 

l 
Reinstall any part removed. 

1 
Erase the self-diagnosis memory. 
Make sure Code No. 55 is 
displayed in Mode III. 

Ii l 
Make sure check engine light does N.G. 

1) Perform E.C.U. pin terminal 
not come "ON" during driving checks. 
test. 2) If N.G., recheck for damaged 

l O.K. E.C.U. pin terminals or the 
connection of E.C.U. harness 

INSPECTION END connector. 

EF & EC-166 



ELECTRONIC CONTROL SYSTEM INSPECTION I 224i I 
NOTE 

EF & EC-167 



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 

MAIN 
RELAY 

wJ 
~® 
ITI I 
c:,3:!E_3: 

...I 

I E.C.C.S. CONTROL UNIT I 

- ~Ii] 
11,.1 1 ru 1 " , d1 1 : 1 : , : ,7, : , : { [!] 

6 d 19 26 27 35 25 36 28 '262M' 
I 1111'11~ 

ff. 3: a:i c:, c:, ~ !!:. !!:. 
...I Q. a:i a:i 

c__ _________ _JIEIIJ 

BATTERY 

NOTE: 
There is no checking point ( Ii ) in this wiring diagram. 

EF & EC-168 

ENGINE 
GROUND 

: ................. ~ I@ 
~-~ JOINT 

CONNECTOR A 
@ 

.%JtltLTTLE 
[J \:::\ SENSOR 

lil r!l Ii Ill m II C!1 

SEF212G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No.43) ~ (CHECK ENGINE LIGHT ITEM) 

I.;) 
Main harness side-

SE_F160D 

IE 

' Acee lerator 
pedal 

SEF164D 

INSPECTION START 

CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2) Check voltage between 

terminal CD and E.C.U. 
terminal®· 
Voltage: 

Approximately 5.0V 

O.K. 

~ . 
CHECK GROUND CIRCUIT. 
1) Remove assist side seat. 
2) Turn ignition switch "OFF" 

and disconnect 16-pin con
nector from E.C.U. 

3) Disconnect throttle sensor 
harness connector. 

4) Check resistance between 
terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately on 

IE O.K. 

CHECK INPUT SIGNAL. 
1) Reconnect E.C.U. 16-pin 

connector and throttle sensor 
harness connector. 

2) Turn ignition switch "ON". 
3) Make sure that voltage 

between terminal @ and 
ground changes when ac
celerator pedal is depressed. 
Voltage: 

Approximately 0.5 - 4.0V 
(in warming up condition) 

O.K . 

. 
E8 

EF & EC-169 

) 

~ Check the following items. 
I.;) 1) Harness continuity be

tween throttle sensor 
harness connector and 
E.C.U. 

• Turn ignition switch 
"OFF". 

• Disconnect harness con
nector for throttle sensor. 

•· Disconnect 16-pin con
nector from E.C.U. 

• Check resistance between 

terminals CD and ®· 
Resistance: 

Approximately on 
2) Power source for E.C.U. 

(See page EF & EC-190.) 
3) Main relay 
4) Ignition switch 
5) "BR" and "G" fusible links 

N.G • 1) Check harness connection 
~ 

between throttle sensor and 
ground. 

2) E.C.U. ground circuit 
3) Joint connector A 

N.G. 

EBEB 



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 

1 
r.l [:ii Ill\ ,Q.I/' 
IS T sor, 

si 

f Reinstall any part removed. 

[!I 

~@ Adjust by loosenin these bolts. a 

EBEBEB 

EF & EC-170 

1) Turn ignition switch "OFF" 
and disconnect throttle 
sensor harness connector. 

1!112) Make sure that resistance 
between @ and @ 
changes when opening 
throttle valve manually. 
Resistance should changes. 
If not, replace throttle 
sensor. 

3) Check idle switch OFF ➔ ON 
speed. 

• Reconnect throttle sensor 
harness connector. 

• Remove air cleaner. 
• Put a suitable plug into dis

connected vacuum hose. 
Ii• Disconnect idle switch 

harness connector. 
• Start and warm up engine 

sufficient! y. 
• Check idle switch OFF ➔ ON 

speed with circuit tester, 
closing throttle valve 
manually. 
Idle switch OFF ➔ ON speed: 

+550 1,600 _ 250 rpm 

(A/T: in "N" position) 

[!I• If N.G., loosen throttle 
sensor installing screws, 
then set idle switch OFF 
➔ ON speed to the speci
fied value by turning 
throttle sensor body. 
(Connect circuit tester with 
terminals@ and © on 
idle switch side and find 
out OFF ➔ ON point.) 

• Tighten throttle sensor 
installing screws after 
setting. 

1114) Check harness continuity 
between throttle sensor 
and E.C.U. 

• Disconnect throttle sensor 
harness connector. 

• Disconnect 20-pin con
nector from E.C.U. 

• Check resistance between 
terminal@ and E.C.U. 
terminal@. 
Resistance: 

Approximately 00 



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43) ~ (CHECK ENGINE LIGHT ITEM) 

EBEBEB 

,, 
Erase the self-diagnosis memory. 

Perform driving test and then N.G. 

perform self-diagnosis (Mode III) 
. 

again. 

0.K. 

INSPECTION END ( ___ ) 

EF & EC-171 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR LEAK (Code No. 45) ~(CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY 

m ~--~----, INSPECTION START 

Start engine and warm it up 
sufficiently. 

~-----......... --------, 
Runs smoothly 

SEF995G 

[;] 
Engine racing mode 

@ : 1 0 seconds or more 

2,000 rpm 

Idling 

Ignition 
switch: '--------"-----------1 

OFF Time 

CD Start engine and warm it up sufficiently. 
® Race engine revolution higher than 2,000 rpm 

under no-load. 
® Keep engine at idle speed for at least 10 

seconds. 
@ Repeat steps ® through @ at least 1 0 times. 

SEF329G 

CHECK 

CHECK ENGINE LIGHT 

SEF924F 

Make sure engine runs smoothly 
at idle after warming. 

Does not run 
smoothly 

Set diagnosis mode selector 
of E.C.U. to Mode I. 

Check that green lamp stays 
0 or secon s unng 1 ff f 10 d d • "di 

condition. 

Does not 
stay off 

e 

Check mixture-ratio feedback 
system. 
(See page EF & EC-205.) 

Stays 
off 

>-

f-+ 

C 
m Drips 

Turn ignition switch "ON". 1---t ,I Make sure fuel does not drip 

from or around injector. 

Does not drip 

◄ 
•II' 

Reinstall any part removed. 

Erase the self-diagnosis memory. 
Make sure Code No. 55 is dis-
played in Mode III. 

Disconnect battery cable for 
at least 30 minutes. 

[;] 
Perform engine racing by follow-
ing the procedure as indicated in 
figure[;]. 

EL 
EF & EC-172 

Race engine two or three times 
under no-load, then run engine 
at idle speed. 

l 
Set diagnosis to Mode II and 
check that red and green L.E.D. 
on control unit blink almost 
simultaneously at 2,000 rpm 
under no-load. 

Blinks lDoes not 
blink 

Check idle CO%. 
(See page EF & EC-205.) 

... 
INSPECTION END ) 

Check upper and lower O-rings 
of injectors. 

O.K. N.G. 

Replace the injector. I 
,. 

, .. 
I Replace O-ring. I 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR LEAK (Code No. 45) ~ (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY 

( 

r 
Make sure check engine light 
does not come "ON" while 
racing engine. 

Comes 
"ON" 
i----. 

l Does not come "ON" 

INSPECTION END ) 

EF & EC-173 

1) Perform self-diagnosis and 
find malfunction code. 

2) According to displayed code 
No., perform electronic 
control system inspection. 

3) If Code No. 45 is displayed 
again, replace all injectors, 
then perform electronic 
control system inspection. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IDLE SWITCH (Switch ON/OFF diagnosis) 

FUSIBLE LINK~ 

~~l~rn-w 

BATTERY 

m 
~ C::J 

1111111 IJ±J 

MAIN, 
RELAY 

~ 
ml® 

C!) 3:: ~ 3:: 
...J 

E.C.C.S. CONTROL UNIT 

111,J rfl 1111 Ii~ fJJ 111 : 1 : 1 : l~I : 1 : 1 : 

cf 6, 18, 27 35 33 36 28 '262M" 
111••~ 

cc>- oa.f!:.f!:. :J :J co co 

mm 

EF & EC-174 

ENGINE 
GROUND 

~ 1~ 
'----.....J JOI NT 

'-----UY @coNNECTOR A 

p~~ 
J SWITCH 

[;] [i 

SEF214G 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 
IDLE SWITCH (Switch ON/OFF diagnosis) 

Ii) ( INSPECTION START ) 
m 
CHECK INPUT SIGNAL. N.G. Check the following items. 
1) Turn ignition switch "ON". 

~ 

Ii) 1) Harness continuity 
2) Check voltage between E.C.U. between E.C.U. and th rot• 

terminals@ and ground. tie valve switch. 

• Disconnect 20-pin connec-
Accel. pedal 

Voltage tor from E.C.U. condition • Disconnect idle switch 
Fully closed 

Approximately 
harness connector. 5.0V 

Open ov • Check resistance between 
E.C.U. terminal@ and 

O.K. 
terminal@. 
Resistance: 

Approximately on 
[i 2) Continuity of idle switch. 

• Disconnect idle switch 
harness connector. 

• Check resistance between 
terminals@ and@ when 
idle switch closes fully. 

[i 
Resistance: 

Approximately on 
• Check resistance between 

terminals @ and © when 
idle switch opens fully. 
Resistance: 

Approximately on 
3) Power source and ground 

circuit for E.C.U. 
(See page EF & EC-190.) 

SEF876E 

Perform switch ON/OFF diag- ~ 1) Perform E.C.U. input/output 
nosis (Mode-N). signal inspection test. 

O.K. 2) If N.G., recheck the E.C.U. 
pin terminals damage or the 

( INSPECTION END connection of E.C.U. harness 
connector. 

EF & EC-175 



ELECTRONIC CONTROL SYSTEM INSPECTION 

STARTER SWITCH (Switch ON/OFF diagnosis) 

EF & EC-176 

E.C.C.S. CONTROL UNIT 

@ 
B/P-O>i ENGINE 

-= GROUND 

lll~f I~ 
JOINT 
CONNECTOR A 

SEF215G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

STARTER SWITCH (Switch ON/OFF diagnosis) 

INSPECTION START 

CHECK INPUT SIGNAL. 
1) Crank engine. 

(Disconnect fuel pump fuse 
so that engine does not run.) 

fl 2) Check voltage between 
E.C.U. terminal ® and 
ground when cranking. 
Battery voltage should 

exist. 

0.K. 

Reinstall any part removed. 

Perform switch ON/OFF diag
nosis (Mode IV). 

0.K. 

INSPECTION END 

EF & EC-177 

N.G. Check the following items. 
1) Ignition switch 
2) "G" fusible link 

Ii] 3) Harness continuity between 
ignition switch and E.C.U. 

• Turn ignition switch "OFF" 
and remove assist side seat. 

• Disconnect 20-pin connector 
from E.C,U. and ignition 
switch connector. 

• Check resistance between 
E.C.U. terminal @ and 
ground. 

Resistance: 
Approximately on 

1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NEUTRAL/CLUTCH/INHIBITOR SWITCH (Not self-diagnostic item) 

IGNITION 
SWITCH 

FUSIBLiRLINK ~ a 1 OFF C ST 

@g~ ~wte-{H i-=-~~--r--tt:-1 

BATTERY 

~ i.::,5....._.__._""""""' 

@: A/T model 

~: M/T model 

E.C.C.S. CONTROL UNIT 

r, 11 rr) 1111111 HJ 111 : 1 : 1 : 1~ 1 : 1 : 1: 

m 
/1 @ 

IGNITION SWITCH 
ON or START 

UP • W/B 

111111111111 

FUSE BLOCK 
(Refer to "Power 

:3~@ Supply Routing",) 

@i ~@) f)[i 
~:t :3 V_ 
~~~~:D ~L/B~~ NEUTRAL 
~ M SWITCH 

.l. .r5.. B B 
.., @BODY 

GROUND SEF216G 

EF & EC-178 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NEUTRAL/CLUTCH/INHIBITOR SWITCH (Not self-diagnostic item) 

f.:.1 ( INSPECTION START ) 

~ 
DISCONNECT 

Clutch switch side 10 
SEF144D 

[2] 

~ 
DISCONNECT 

10 
Neutral switch side 

SEF145D 

Inhibitor switch side 
SEF146D 

m i 
CHECK INPUT SIGNAL. 
Check continuity between E.C.U. 
connector terminal ® and 
ground, 
Continuity should be as shown 
below. 

M/T model 

~ Engaged 
Dis-

engaged 

Neutral on on 
Others oon on 

A/T model 
• Turn ignition switch "ON". 

Gear position Resistance 

Nor P on 
Others oon 

lO.K. 

Reinstall any part removed. 

1 
( INSPECTION END 

EF & EC-179 

) 

N.G. ~ Check the following items. 
~ 

M/T model 
1) Harness continuity between 

E.C.U. and ground. 
[;l 2) Continuity of clutch 

switch 
• Disconnect harness con

nector for clutch switch. 
• Depress clutch pedal. 
• Check continuity between 

terminals@ and@. 
Continuity should exist. 
If not, replace clutch 
switch. 

[13) Continuity of neutral 
switch 

• Disconnect harness con
nector for neutral switch. 

• Shift manual transmission 
lever to neutral. 

• Check continuity between 
terminals @ and @. 
Continuity should exist. 
If not, replace neutral 
switch. 

A/T model 
1) Turn ignition switch "OFF". 
2) Harness continuity between 

E.C.U. and ground, ignition 
switch and ground. 

Ii] 3) Continuity of inhibitor 
switch. 

• Disconnect harness con
nector for inhibitor switch. 

• Shift automatic transmis
sion lever to "P" or "N". 

• Check continuity between 
terminals CD and@ - ® 
and@. 
Continuity should exist. 
CD and @ : "N", 
® and @ : "P" 
If not, replace inhibitor 
switch. 

4) N.P. relay. 
5) Ignition switch 
6) Fuse 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR (Not self-diagnostic item) 

@l 
FUSIBLE ~ 
LINK e 

~i~@i 
BATTERY 

.J 

i 

SAFETY 
RELAY 

BODY GROUND 

a: 
ID -3: 

(@)~ 

~~ 
~JECTOR L9 

SEF533H 

EF & EC-180 

E.C.C.S. CONTROL UNIT 

B/R~ 
B/R 

ENGINE _ 
GROUND -

JOINT 
CONNECTOR A 

SEF391H 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR (Not self-diagnostic item) 

(;J fl" ;>..!itiCl _ffl_ ( __ 1N_s_P_E_cT_1~o_N_s_T_A_R_T_..., 

SEF174D 

1-,-1 mSCONNEC~ 

. . 
C 

- -

(~~ 
SEF534H 

lil 

SEF879E 

CHECK POWER SOURCE. 
1) Remove assist side seat. 
2) Disconnect 15-pin connector. 
E.1 3) Check voltage between 

terminals@,@,@ 
and ground. 

Battery voltage should 

exist. 

O.K. 

CHECK GROUND CIRCUIT. 
1) Disconnect 15 pin connector 

from E.C.U. 
2) Check resistance between 

@,@,@and ground. 
Resistance: 

Approximately on 
O.K. 

Reinstall any part removed. 

~ Check the following items. 
1) Harness continuity between 

E.C.U. and battery 
• Disconnect battery "W/L" 

connector. 
[!I • Check resistance between 

"WL" connector and E.C.U. 
Resistance between @, 
@and "W/L" connector 

Resistance: 

N.G. 
Approximately 1.sn 

Resistance between @and 
"W/L" connector. 

-
Resistance: 

Approximately on 
Ii] 2) Safety relay 

• Disconnect safety relay 
and check it as follows. 

12V direct 
current is Continuity 

applied between between 
terminal terminal 

CD and®· ® and @. 

CD ® 
+ Yes 

+ No 

3) Joint connector A 
4) Harness connector for injector 
5) "BR" fusible link 

1§1 N.G. 

Check resistance of injector. 

• Disconnect injector harness 
connector. 
Resistance: 

Approximately 1.5n 

N.G. 

I Replace injector. 

4 1) Perform E.C.U. input/output 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector. 

SEF535H (._ ___ IN_S_P_E_C_T_IO_N_E_N_D __ ) 

EF & EC-181 



ELECTRONIC CONTROL SYSTEM INSPECTION 

MIXTURE HEATER (Not self-diagnostic item) 

BATTERY 

IGNITION 
SWITCH 

3 
4 
5 

MIXTURE [;l 
HEATE"j) CHECK 

MIXTURE I@! I CONNECTOR 
HEATER @ I 
REL~ @ ' rmr E.C.C.S.CONTROLUNIT 

~rm-, el 12 6 ~---------' 

~3TJ A:2.e. 
~ ~ .J ~ \7;: al :2. Cl. ~ ffi ....... : : .......,: ,7,,.......,: , ........ : 1: 

-

FUSE BLOCK 
(Refer to "Power 

m 
I Ii] 

lil 

IGNITION SWITCH 
ON or START 

111111111111 
Supply Routing".) ____ ..., 

;: 

UP 

EF & EC-182 

-al 
1111 I l,21 11 11 

12 
I 

.J 

111 
I I 

@ 

ENGINE 
GROUND 

B/ 

-
E NGINE 
G ROUND 

SEF217G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

HEATER (Not self-diagnostic item) 

INSPECTION START ) 
m l 

CHECK POWER SOURCE. N.G. Check the following items. --+ 
1) Make sure that engine is cold. 1) Harness continuity between 

2) Start engine. E.C.U. and battery 

3) Check voltage between 2) Mixture heater relay 

terminal @ and ground. (See page EF & EC-184.) 

Battery voltage should exist. 3) "G" fusible link 
4) Ignition switch 

10.K. I;] 

CHECK GROUND CIRCUIT. N.G. Check the following items. f------+ 
1) Stop engine. ,1) Harness connection between 
2) Disconnect mixture heater mixture heater harness con-

harness connector. nectar. and ground 
3) Check resistance between 2) Engine ground 

terminal @ and ground. 
Resistance: 

Approximately on 

[I lO.K. 

CHECK COMPONENT. ~I Replace mixture heater. I 1) Disconnect mixture heater 
harness connector. 

2) Check resistance between 
terminals @ and @. 
Continuity should exist. 

Ii] lO.K. 

CHECK SIGNAL FROM ~ I Check water temperature 

WATER TEMPERATURE circuit. (See page EF & EC-152.) 

SENSOR. 
1) Reconnect mixture heater 

harness connector. 
2) Warm up engine sufficiently. 
3) Check voltage between 

terminal @ and ground. 
Voltage: 

Approximately OV 

10.K. 

Reinstall any part removed. 

l 
( ____ I_N_SP_E_C_T_IO_N_E_N_D _____ ) 

EF & EC-183 



ELECTRONIC CONTROL SYSTEM INSPECTION 

MIXTURE HEATER RELAY (Not self-diagnostic item) 

MIXTURE (§1 

HEATER ir-J1 ~ 

HEATER;? CHECK 
MIXTURE~ ~ CONNECTOR 

RELAY lW-J ~ I 
®? ~ ~@ ~ ...._ ___ E.~c._c_.s_. c_o_N_T_Ro_L_u_N_I_T_~ 

1;1L?~~ J cc I I 
~ ~ J ~ ~ ~ m ::: ~ ~ ~ : : : l~I: I: I: 

FUSIBLE LINK~ ~ al 1111 111,,111 11 111 I I 

I Ii] 

IGNITION 
SWITCH 

2 
3 
4 

5 

k:~~ ~ 
~g:!;511ffi_W/R 

LwtB 

BATTERY 

IGNITION SWITCH 
ON or START 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

UP 

111111111111 

Mixture heater relay location 

EF & EC-184 

1~ 
m[+] 

@) 

@) 
B/R~ 

ENGINE 
GROUND 

B/ 

-
E NGINE 
G ROUND 

SEF218G 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 
MIXTURE HEATER RELAY (Not self-diagnostic item) 

m 

SEF211D 

Connect a suit~~· e C2l 
jumper wire/ 

(-_-/ I 

SEF212D 

-----~ 
~-

Connect a suitable 

7\ ju~ir1/ 4 ' 

(-_-/ 3 ~ 
SEF214D 

1) Turn ignition switch "OFF". 
2) Disconnect 20-pin connector 

from E.C.U. 
3) Turn ignition switch "ON". 
!ii14) Check voltage between 

terminal @ and ground. 

Battery voltage should 
exist. 

O.K. 

' 
1) Turn ignition switch "OFF". 

[i] 2) Connect terminal @ to 
ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
1§114) Check voltage between 

terminal @ at mixture 
heater harness connector 
and ground. 
Battery voltage should 
exist. 

EF & EC-185 

~N_._G_ ... _ 1) Turn ignition switch "OFF". 
2) Remove mixture heater relay. 
(i) 3) Connect terminals CD and 

® with a suitable jumper 
wire. 

N.G. 
I----+ 

4) Turn ignition switch "ON". 
!ii1 5) Recheck voltage between 

terminal @. and ground. 
Battery voltage should exist. 

O.K. l N.G. 

Replace Ch.eek harness 

mixture continuity 

heater between 

relay. mixture 

' 
heater relay 
and battery. 

O.K. iN.G. 

1) Turn ignition switch "OFF". 
2) Remove mixture hearer relay. 
liJ 3) Connect terminals @ and 

@ using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
1§115) Recheck voltage between 

terminal @ at mixture 
heater harness connector 
and ground. 
Battery voltage should 
exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 

FUEL PUMP (Not self-diagnostic item) 

IGNITION 
SWITCH 

FUSIBLE LINK~ [ill!§! OFF c 
BR§~ ~, 
BR m 2 

g llc:::!_ W IB{m ~~!::~=-::::~::_::;~;:::_:;:io~;; 
~ ~5...__....__........._'6.:.J 

BATTERY 

E.C.C.S. CONTROL UNIT 

1111 [jj 1111111 [jj 111 : I : I : 1~ 1¥ : I : 
d1i @) 

(;] 

m lil 
f:t@ ~ FUEL 

IGNITION SWITCH 
ON or START 

UP 

e ® ~ 2C v PUMP 

.........-1------1~ :'.1-c::! ~ 
'-' (Chassis \'\ 

111111111111 

FUSE BLOCK 
( Refer to "Power 
Supply Routing".) 

(!) : Truck 

@) : Van and Wagon 

• 

SEF185D 

e; 
~i, 

harness) ~ 
m C!l lil 

~ ~'18' (Body l'tcD'I ~ n f1 FUEL 
~ ~~ harness) ~ ~ -~@ V- PUMP m 1W/Lf:,~~1~~ 

ai harness) ../:, 

BODY rl@) [!) 
GROUND!@ 

BODY GROUND SEF219G 

EF & EC-186 



ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL PUMP (Not self-diagnostic item) 

INSPECTION START 

m 
CHECK POWER SOURCE. N.G._ Check the following items. 

---,. 
1) Turn ignition switch "ON". 1) Harness continuity between 
2) Check voltage between fuel pump and ground 

terminal @ and ground. 2) Fuel pump relay 
Battery voltage should exist (See page EF & EC-188.) 

for 5 seconds after turning 3) "G" fusible link 

SEF186D 

[i1 For Truck 

ignition switch "ON". 4) Power source to E.C.U. 

O.K. 
I;). Turn ignition switch 

"OFF". 

5 ~,,~,~ab 
0 \ 18 

R~arb:y 1 .';~' 
Fuel pump siderp_~~ 

...., ~ ' \ ~ Main harness 

ti;;;r s~ng front \I, ~side 
pin bracket 2- [!li c de 

~ t, [l] 
Right sidet a--::: .....__ 

frame SEF1870 

• Remove assist side seat . 

• Turn ignition switch "ON" . 

• Check voltage between 
terminal@ and ground . 
Battery voltage should appear 
in 5 seconds after turning 
ignition switch "ON". 

[i1 , 

CHECK GROUND CIRCUIT. N.G. Check harness connection . 
--,. 

1) Turn ignition switch "OFF". between fuel pump harness 
2) Disconnect fuel pump harness connector and ground. 

connector. 
3) Check resistance between 

terminal ® and ground. 
Resistance: 

Approximately Oil 

lil O.K. 

CHECK COMPONENT. ~, Replace fuel pump. I 1) Disconnect fuel pump harness 
connector. 

2) Check resistance between 
terminal @and@. 
Continuity should exist. 

O.K. 

Check crank angle sensor circuit. 
(See page EF & EC-148.) 

Reinstall any part removed. I 

( INSPECTION END 

EF & EC-187 



ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL PUMP RELAY (Not self-diagnostic item) 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 
FUSE BLOCK 
( Refer to "Power 
Supply Routing".) 

(fJ : Truck 

@J : Van and Wagon 

UP • 

SEF207D 

IE 
(t@ FUEL e ® i 2C PUMP 

...----1---------l~ :::1 c::t ~ 

IX) 

~[] 
<@)i 

'--' (Chassis 
harness) 

IE 
~ ~@B (Body ~ (1 FUE-L 
~ ~ harness) ~@ -~@ 

4 ,W/Lf~~ flw::W ~ IIJ ~ (Chassis ~ 
Ill harness) 

@nBODY 
@fGROUND 

BODY GROUND SEF220G 

Fuel pump relay location 

EF & EC-188 



ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL PUMP RELAY (Not self-diagnostic item) . 

l;J ------Fuel pu~p 

/relay - 0 z( 
r 

e 2 
er wire.-- ,c; 

1 

SEF208D 

Connect a suitable 

SEF185D 

Ii] For Wagon I~ 

.~i1~ 
Main harness side 

Rear right wh 

.f(} \ 
/ fsEF772E 

1§1 __.,.-------- Fuel pi::mp 

/relay -

1) Turn ignition switch "OFF". 
2) Disconnect 15-pin connector 

from E.C.U. 
3) Turn ignition switch "ON". 
£14) Check voltage between 

terminal@and ground. 
Battery voltage should 

exist. 

O.K. 
.~ 

1) Turn ignition switch "OFF". 
[!] 2) Connect terminal@to 

ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
Ii] 4) Check voltage between 

terminal @ at fuel pump 
harness connector and 
ground. 
Battery voltage should 

exist for 5 seconds. 

O.K. 

Reinstall any part removed. 

( INSPECTION END 

EF & EC-189 

N.G .. 1) Turn ignition switch "OFF". ---. 
2) Remove fuel pump relay. 
(;) 3) Connect terminals CD and 

® with a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
f4 5) Recheck voltage between 

terminal@and ground. 
Battery voltage should exist. 

O.K. lN.G. 

Replace Check harness 
fuel pump continuity 
relay. between 

'" 
fuel pump 
relay and 
battery. 

O.K. iN.G. 
N.G. 1) Turn ignition switch "OFF". 

i-----... 
2) Remove fuel pump relay. 
1§13) Connect terminals @ and 

© using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
Ii] 5) Recheck voltage between 

terminal @ at fuel pump 
harness connector and 
ground. 
Battery voltage should 

exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item) 

MAIN 
RELAY 

~ 
rm® 

c:, 3: !!:. 3: __, 

I E.C.C.S. CONTROL UNIT J 
~ ~~~113112 

11 11 rO 111 I tr.a W 111 10• 10 
1 

'
0 

FUSIBLELINK~ 6 421353628 101109112113105106 

~BR~~ a: 0 11.::.i::.ci:a:a:'II 

BAT 

EF & EC-190 

B/R o B o 
ENGINE -:- BODY -= 
GROUND GROUND 

.--+--t--+--+--B/P ~ ENG I NE 
~GROUND 

JOINT 
CONNECTOR A 

SEF221G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item) 

m C 

SEF153D 

[2J 

( INSPECTION START 

CHECK DIAGNOSTIC MODE 
ON THE E.C.U. 
Verify that diagnostic mode 
selector on the E.C.U. is turned 
"OFF". 

m 
CHECK POWE1R SOURCE 
FOR E.C.U. 
1) Turn ignition switch "ON". 
2) Verify that red and green 

inspection lamps o.n the 
E.C.U. illuminate. 

O.K. 

,r 

CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect 16-pin, 15-pin 

connector from E.C.U. 
[13) Check resistance between 

terminal (E.C.U. side) 
@),@,@,@),@, 
@and ground. 

Resistance: 
Approximately Oil 

0.K. 

Reinstall any part removed. 

) 

N.G. ~ 1§) 1) Turn ignition switch 
"OFF". 

2) Remove assist side seat. 
3) Turn ignition switch "ON". 
4) Check voltage between 

terminals@,® and ground. 
Battery voltage should exist. 

l N.G. 

Check the following items. 
1) Harness continuity between 

battery and E.C.U. 
2) Main relay (See page EF & 

EC-192.) 

3) "BR" and "G" fusible links 
4) Ignition switch 

f-N_._G_ • .,, Check harness continuity between 
E.C.U. and engine ground. 

(._ __ I N_S_P_E_C_T_IO_N_E_N_D __ _,.) 

EF & EC-191 



ELECTRONIC CONTROL SYSTEM INSPECTION 

MAIN RELAY (Not self-diagnostic item) 

BATTERY 

Main relay location 

EF & EC-192 

GROUND 

.--+---+--18/P~ 

ENGINE 
GROUND 

:,:, I@ 

.__ _ __, JO I NT 

CONNECTOR A 

SEF222G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

MAIN RELAY (Not self-diagnostic item) 

m 

Main relay 
l) 

SEF199D 

,,-,/ 

~ 
le 2 

ju~ir~ e 

V (J SEF200D 

per wire. 

SEF202D 

~ r 
_ le. ({! 

q. 
3 

SEF2060 

1) Turn ignition switch "OFF". 
2) Disconnect 20-pin connector 

from E.C.U. 
3) Turn ignition switch "ON" 

again. 
"14) Check voltage between 

terminal ® and ground. 

Battery voltage should 
exist. 

10.K. 

1) Turn ignition switch "OFF". 
[iJ 2) Connect terminal ® to 

ground using a suitable 
jumper wire. 

3) Turn ignition switch "ON". 
Ii] 4) Check voltage between 

terminals if!), ® and 
ground. 
Battery voltage should 
exist. 

EF & EC-193 

N.G. ) . O 
~ 1 Turn ignition switch " FF". 

N.G. 

2) Remove main relay. 
Ii) 3) Connect terminals CD and 

® using a suitable jumper 
wire. 

4) Turn ignition switch "ON". m 5) Recheck voltage between 
terminal ® and ground. 
Battery voltage should exist. 

0.K. 

Replace 
main 
relay. 

O.K. 

N.G. 

Check harness 
continuity 
between 
main relay 
and battery. 

N.G. 

1) Turn ignition switch "OFF". 
2) Remove main relay. 
(ii 3) Connect terminals® and 

@ using a suitable jumper 
wire. 

4) Turn ignition switch "ON". 
Ii] 5) Recheck voltage between 

terminals if!),® and 
ground. 
Battery voltage should 
exist. 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 

A.I.V. CONTROL (Not self-diagnostic item); 2WD MODEL ONLY 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

CHECK 
CONNECTOR 

E.C.C.S. CONTROL UNIT 

@TI fJ 11 fil 1111111 fil 111 : 1 : 1 : l~I : ' : 1: 

g ~ 

g .J 

@ij 

A.1.V. CONTROL 
SOLENOID 

EF & EC-194 

Ii) Ci 

~ 

(@ 
BIP-D9j_ 

ENGINE 
GROUND 

SEF223G 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i I 
A.I.V. CONTROL (Not self-diagnostic item); 2WD MODEL ONLY 

m CONNECT INSPECTION START 

Main, 
harness side m 
:~ ~C_H_E_C_K-PO_W_E~R'-SO_U_R_C_E __ -~N_._G_.~

1 

l...aD 1) Turn ignition switch "ON". 
Check the following items. 

O / 2) Check voltage terminal @ 
I 

/ 

1/ 
SEF193D 

SEF228D 

and ground. 
Battery voltage should exist. 

O.K. 

CHECK OUTPUT SIGNAL. 
1) Start engine. 
I;] 2) Check voltage between 

terminal ® and ground, 
observing water tempera
ture. 

Water Voltage between 

3) 

temperature terminal 
oC (o F) @ and ground 

Below 1 0 (50) Battery voltage 

Between 10 (50) 
Approximately 

and 50* or 65** 
(122* or 149**) 

ov 

Above 50* or 
65** See chart 3) 
(122* or 149**) 

* Water temperature at starting is 
above 15°C (59° F). 

** Water temperature at starting is 

below 15°C (59° F). 

• Place jack stands under rear 
differential in rigid rack. 

• Drive vehicle under the 
following conditions. 

Driving 
condition 

Voltage between 
terminal 

( 

® and ground 

When releasing 
accelerator pedal Approximately 
at 1,500 rpm or 0V 
more. 

When engine 
revolution 
become 1,200 
rpm or less 
under the con
dition as shown 
above. 

Battery voltage 

O.K. 

Reinstall any part removed. 

INSPECTION END 

EF & EC-195 

) 

1) Harness continuity between 
A. I. V. solenoid valve and 
battery. 

2) "G" fusible link 
3) Fuse 
4) Ignition switch 

N.G. Check the following items. 
[!) 1) Harness continuity 

between A.I.V. solenoid 
valve and E.C.U. (or check 
connector) 

• Stop engine. 
• Disconnect A.I.V. solenoid 

valve harness connector. 
• Remove assist side seat. 
• Disconnect 20-pin con

nector from E.C.U. 
• Check resistance between 

terminal @ and E.C.U. 
terminal®· 
Resistance: 

Approximately OS1 

2) A. I. V. control solenoid valve 
(See page EF & EC-194.) 

3) Ground circuit of E.C.U. 
(See page EF & EC-190.) 

N.G. CHECK GROUND CIRCUIT. 
Check E.C.U. ground circuit. 
(See page EF & EC-190.) 

WARNING: 
For the 4WD model, be sure to 
shift transfer control lever to 
"2H". 

Ll) /=-~ (( 

~ 

Shift transfer control lever to "2H". 
~ \ ----

SE C592 A 



ELECTRONIC CONTROL SYSTEM INSPECTION I Z24i j 

IDLE-UP CONTROL (Not self-diagnostic item) 

IGNITION 
SWITCH 

FUSIBLE LINK~ lillJID 
BR ~ ~ 

i'sOFF ~c "'ST 

@f~~W!Biffi 

~ 

1 

2 
3 
4 

5 

BATTERY 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

0 D 
0 D 

0 

) 

UP • 
IDLE-UP 
SOLENOID 

EF & EC-196 

E.C.C.S. CONTROL UNIT 

36 28 ~ 
11~!1 

a.. a.. 
al ai 

~ 
~~ ~ 

JOINT I 
CONNECTOR A a.. 

ai 

c./P~ 

ENGINE 
GROUND 

SEF225G 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IDLE-UP CONTROL (Not self-diagnostic item) 

SEF197D 

INSPECTION ST ART 

CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2) Check voltage terminal ® 

and ground. 
Battery voltage should exist. 

O.K. 

CHECK OUTPUT SIGNAL. 
1) Turn ignition switch "OFF" 

and remove assist side seat. 
2) Check voltage between ® 

and ground under the fol
lowing conditions. 

3) Start engine. 
For about 20 seconds after 
engine has started. 
Voltage: Approximately OV 

4) Warm up engine. 
• During warming up 

Voltage: Approximately OV 
• After warm up 

Battery voltage should appear. 
5) Raise engine revolution. 

(1,300 rpm or more) 
Voltage: Approximately OV 

6) Reduce engine revolution. 
(1,100 rpm or less) 
Battery voltage should appear. 

0.K. 

Reinstall any part removed. 

.... N_._G_ •• , Check the following items. 

N.G. 

1) Harness continuity between 
Idle-up solenoid valve and 
battery 

2) "G'· fusible I ink 
3) Fuse 
4) Ignition switch 

Check the following items. 
[!] 1) Harness continuity between 

Idle-up solenoid valve and 
E.C.U. 

• Disconnect injector har
ness connector. 

• Disconnect 20-pin con
nector from E.C.U. 

• Check resistance between 
terminal @ and E.C.U. 

terminal®· 
Resistance: 

Approximately OD 

2) Idle-up solenoid valve. 
(See page EF & EC-196.) 

3) Ground circuit of E.C.U. 
(See page EF & EC-190.) 

_; (-__ 1_Ns_P_E_c_T_1o_N_E_N_D __ ) 

EF & EC-197 



ELECTRONIC CONTROL SYSTEM INSPECTION j Z24i I 

SPARK PLUG SWITCHING CONTROL (Not self-diagnostic item) 

- @_/'B/P 

~-~~~~-----~ -= ENGINE 
GROUND 

l's OFF 
1 

2 
3 
4 
5 

IAC ST 
0 00 
0 0 

0 ) 
u 
'.) 

[!I 

E.C.C.S. CONTROL UNIT 

1111 a!L1a1111i I fTI 11 I : 1 : 1 : l~I : 1 : 1: 

d 

• 5 14 3 
J/,1 I 
;:, s: 3'; 

RE518"0R I D I tw (2.2 kn) & B 
CONDENSER B/W -+--'--1-4 ++ _.-+-----------------1-..;........J ENGINE 

GROUND IGNITION L 
COIL (Intake) ~ 

~B: ~ 
~:-+---+--+-' 

IGNITION COIL 
(Exhaust) 

___________________________ ) 

@ 

\.
.nfBB:/P-++,:-...::-..:-=.....=.=-=-..:-=-=-..:-=-=-=-=-...::-=-=---=---;__-_-_-_-;__-_-_-_....__, 
~ II -- - _____ --- ---•------..J,I 

DISTRIBUTOR "- -

~ ~ <::} 

1;1 m lil ~ 
SPARK PLUG 

( INSPECTION START ) --~----
m 

JOINT 
CONNECTOR A 

SEF390H 

CHECK POWER SOURCE. ~ Check the following items. 
1) Harness continuity between 

battery and power transistor 
(exhaust side.) 

1) Turn ignition switch "ON". 
2) Check voltage between ter

minal G) and ground. 
Battery voltage should exist. 

0.K. 

-~ 
EB 

EF & EC-198 

2) "G" fusible link 
3) Ignition switch 



ELECTRONIC CONTROL SYSTEM INSPECTION 

SPARK PLUG SWITCHING CONTROL (Not self-diagnostic item) 

I;) 1 
CHECK OUTPUT SIGNAL. 

N.G. Check the following items. 
I-----. 

1) Start engine, and warm it up [i] 1) E.C.U. 

sufficiently. • Stop engine, and remove 

I;) 2) Check voltage between assist side seat. 

terminal ® and ground • Start engine and make sure 

when depressing accelerator that engine is sufficiently 

pedal fully and suddenly. warmed up. 

-:- SEF644D Output voltage drops to • Check voltage between 

approximately 0V. terminal @ and ground 

O.K. 
when depressing accelerator 
pedal fully and suddenly. 
Output voltage drops to 

approximately 0V. 
Ii] 2) Harness continuity between 

E.C.U. and power transistor 
(exhaust side) 

• Stop engine . 

• Disconnect power transistor 
harness connector (exhaust 

SEF645D side). 

• Disconnect 20-pin con-
nector from E.C.U. 

• Check resistance between 
terminal ® and E.C.U. 
terminal@. 
Resistance: 

Approximately on 

,Ir 

CHECK GROUND CIRCUIT. N.G. Check the following items. 
r 

1) Stop engine. 1) Harness continuity between 
2) Disconnect power transistor power transistor and ground 

harness connector. 2) Engine ground 
Iii 3) Check resistance between 3) Power transistor ground 

terminal @ and ground. 
Resistance: 

Approximately on 
O.K. 

CHECK COMPONENT. ~1 Replace power transistor. I 1) Check power transistor. 

(See page EF & EC-155.) 

O.K. 

( INSPECTION END ) 
~---

EF & EC-199 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION I VG30i 11 Z24i I 

MEASUREMENT VOLTAGE OR RESISTANCE OF E.C.U. 
1. Disconnect battery ground cable. 
2. Remove assist side or bench seat from vehicle. 
3. Disconnect 20- and 16-pin connector from E.C.U. 

4. Remove pin terminal retainer from 20- and 16-pin connector 
to make it easier to insert tester probes. 

5. Connect 20- and 16-pin connector to E.C.U. carefully. 
6. Connect battery ground cable. 
7. Measure the voltage at each terminal by following "E.C.U. 

inspection table". 

CAUTION: 
a. Perform all voltage measurements with the connectors con

nected. 
b. Perform all resistance measurements with the connectors dis

connected. 
c. Make sure that there is not any bends or breaks on E.C.U. pin 

terminal before measurements. 
d. Do not touch tester probes between terminals ® and ®, 

®and®· 

EF & EC-200 



E.C.U. INPUT /OUTPUT SIGNAL INSPECTION I VG30i 11 Z24i I 

E.C.U. inspection table 
*Data are reference values. 

TERMI- ENGINE 
NAL ITEM CONDITION *DATA 
NO. VG30i Z24i 

I Engine is running. I 
- For about 20 seconds after 

starting engine. 
Approximately 1.0V -steering wheel is turned. 

'-- Blower switch is "ON". 
2 Idle-up solenoid - Headlamps are in high 0 0 

beam position. 

I Engine is running. I 
BATTERY VOLTAGE 

L Except the conditions (11 -14V) 
shown above 

3 Ignition check 
I Engine is running. I 9- 12V 0 0 

L Idle speed (Decreases as engine revs up.) 

I Engine is running. I 
t=High engine revolution 0.8 - 1.0V 

4 E.G. R. cut solenoid 
Idle speed 

0 0 

j Engine is running. j BATTERY VOLTAGE 

L Except the above (11-14V) 

j Engine is running. j 
0.4-0.6V 0 

L Idle speed 0.2 - 0.4V 
0 

(Intake) 
5 Ignition signal 

I Engine is running. I Approximately 1.0V 0 

L Engine speed is 2,000 rpm. Approximately 0.8V 
0 

(Intake) 

I Engine is running. I 
! 

I Ignition switch "OFF" I 
0.8 - 1.0V 

LFor 15 seconds after 

6 Main relay 
turning off ignition 
switch. 0 0 

I Ignition switch "OFF" I 
L In 15 seconds after BATTERY VOLTAGE 

turning off ignition (11 -14V) 

switch. 



E.C.U. INPUT /OUTPUT SIGNAL INSPECTION I VG30i 11 Z24i I 

*Data are reference values. 

TERMI- ENGINE 
NAL ITEM CONDITION *DATA 

NO. VG30i Z24i 

Crank angle sensor 
I Engine is running. I 

8 
(Position signal) Do not run engine at high 2.5 -2.7V 0 0 

speed under no load. 

9 Start signal I Cranking I 8- 12V 0 0 

I Ignition switch "ON" I 
av 

L Neutral/Parking 
Neutral/clutch 

10 switch or I Ignition switch "ON" I 0 0 
Inhibitor switch Approximately 5V 

L Except the above gear (0V: with clutch disengaged) 
position 

I Engine is running. I 
L Engine is cold or during 

0.7 - 0.9V warm up. 

Mixture heater 
[ Water te~peratur

0
e is] 

12 
below 70 C (158 F). 

0 0 relay 
I Engine is running. I 

LAfter warming up. BATTERY VOLTAGE 

[ Water temperature is] ( 11 - 14V) 

above 70°C (158°F). 

I Engine is running. I 
0.2 - 0.4V 

Lidie speed 0 
14 Ignition signal (Ex-

I Engine is running. I haust) 

LEngine speed is 2,000 rpm 
Approximately 0.BV 

I Engine is running. I 
Crank angle sensor 

17 
( Reference signal) Do not run engine at high 0.2 - 0.4V 0 0 

speed under no load. 

I ignition switch "ON" I 
L Throttle valve: idle position Approximately 8 - 10V 

Inspection should be done after 

18 
Idle switch warming up engine sufficiently. 

0 0 ( 8 side) 
I Ignition switch "ON" I 

L Throttle valve: Approximately 0V 

except idle position 

EF & EC-202 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION I VG30i 11 Z24i I 

*Data are reference values. 

TERMI- ENGINE 
NAL ITEM CONDITION *DATA 
NO. VG30i 224i 

I ignition switch "ON" I 0.4 -4.0V 
19 Throttle sensor Inspection should be done after Output voltage varies with the 0 0 

warming up engine sufficiently. throttle valve opening angle. 

I Engine is running. I 
L Engine is ·cold. 

[ Water temperature is] 0.8 - 0.9V 
below 15°C (59°F). 

I Engine is running. I 
Louring warming up BATTERY VOLTAGE 

[
Water temperature is~ (11-14V) 
between 15°C (59°F) 0 

20 A.1.V. cut solenoid and 40°C (104°F). 0 (Only 
2WD) 

I Engine is running. I 
LAfter warming up. 

[ Water temperature is] 
above 40°C (104°F). 

Idle condition after 3,000 rpm 
0.8 - 0.9V 

no load driving for 10 seconds 

When depressing accelerator BATTERY VOLTAGE 
pedal at the above condition. (11-14V) 

I Engine is running. I 
- Steering wheel is turned. BATTERY VOLTAGE 
- Blower switch is "ON". (11-14V) 
- Headlamps are in high 

22 Load signal beam. 0 

I Engine is running. I 
L Except the conditions Approximately 0V 

shown above 

Water or cylinder 1.0 - 5.0V 
23 head temperature I Engine is running. I Output voltage varies with 0 0 

sensor engine water temperature. 

I Engine is running. I 
24 Exhaust gas sensor LA fter warming up suf- 0 - Approximately 1.0V 0 0 

ficiently. 

EF & EC-203 



E.C.U. INPUT /OUTPUT SIGNAL INSPECTION I VG30i 11 Z24i I 

TERMI-
NAL ITEM CONDITION 
NO. 

I Engine is running. I 
L1dlespeed 

Idle switch 
33 ( EB side) I Engine is running. I 

L Engine speed is 2,000 rpm. 

27 Power source for I Ignition switch "ON" I 
35 E.C.U. 

I Engine is running. I 
31 Air flow meter Do not run engine at high 

speed under no load. 

101 
102 Injector I Engine is running. I 103* (*: VG30i model 

104* only) 

114 

I Ignition switch "ON" I 
L For 5 seconds after turning 

ignition switch "ON". 

108 Fuel pump relay I Engine is running. I 
I tgnition switch "ON" I 

L In 5 seconds after turning 
ignition switch "ON". 

I Engine is running. I 
Lidie speed 

111 
Exhaust gas 
temperature sensor j Engine is running. I 

LE.G.R. system is operating. 

I PIN CONNECTOR TERMINAL LAYOUT I 
20-pin connector 16-pin connector 

*Data are reference values. 

ENGINE 
*DATA 

VG30i Z24i 

9 - 11V 

0 0 

BATTERY VOLTAGE 
(11- 14V) 

BATTERY VOLTAGE 
0 0 

(11 -14V) 

1.0 - 3.0V 
Output voltage varies with 
engine revolution and throttle 0 0 
valve movement. 

BATTERY VOLTAGE 
0 0 

(11 -14V) 

0.7 - 0.9V 

0 0 

BATTERY VOLTAGE 
(11 -14V) 

1.0V or more 0 0 
(Only California 

model) 

0 - 1.0V 

15-pin connector 

113 I I 114 11 

SEFOOSF 

EF & EC-204 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION I VGlOi II 224i I 
PREPARATION • A.I.V. hose 
1. Make sure that the following parts are in good • Engine compression 

order. 
• Battery 
• Ignition system 
• Engine oil and coolant levels 
• Fuses 
• E.C.C.S. harness connectors 
• Vacuum hoses 
• Air intake system 

• E.G.R. valve operation 
• Throttle valve 
2. On air conditioner equipped models, checks 

should be carried out while the air conditioner 
is "OFF". 

3. When measuring "CO" percentage, insert probe 
more than 40 cm (15.7 in) into tail pipe. 

(oil filler cap, oil level gauge, etc.) 
• Fuel pressure 

Overall inspection sequence 

INSPECTION START 

Perform preparation inspection outlined above. 

Check or adjust idle speed and ignition timing. 
(See I CHART 1 I.) 

O.K. Check idle mixture ratio. 
-------- (See ICHART21.) 

~~--======-....:...._----r' _______ _J 

N.G. 

Check exhaust gas sensor circuit. 
(See !CHART 3! .) 

O.K. 

Measure idle CO in tail pipe. Check emission 
control parts, if necessary. 
(See !CHART 4 !.) 

INSPECTION END 

EF & EC-205 

Repair harness 
or connectors. 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

I CHART 1 
Checking Idle Speed and Ignition Timing 

\ )I 

SEF355D 

SEF357D 

SEF365D 

INSPECTION START 

Visually check the following: 
• Air cleaner clogging 
• Hoses and ducts for leaks 
• E.G.R. valve operation 
• Electrical connectors 
• Gaskets 
• Throttle valve and throttle sensor operation 
• A.1.V. hoses (cold and hot) 

Start engine and warm up until water temperature 
indicator points to the middle of gauge. 

Run engine at about 2,000 rpm for about 2 
minutes under no-load. 

Race engine two or three times under no-load and 
run engine for about one minute at idle speed. 

Make sure to engage parking brake and move A/T 
shift lever to "D" position. Check idle speed. 

-~------------------· O.K. 
Idle speed: 

M/T: 800±50 rpm 
A/T: 700±50 rpm (in "D" position) 

N.G. 

Adjust idle speed by turning adjusting screw. 

O.K. Check ignition timing with timing light. 

12°±2° B.T.D.C. 

N.G. 

Adjust ignition timing to the specified value by 
turning distributor after loosening distributor 
securing bolt. 

INSPECTION END ) 

EF & EC-206 

I VG30i I 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

I CHART 1 
Checking Idle Speed and Ignition Timing 

\ u 
SEF355D 

SEF357D 

SEF869C 

INSPECTION START 

Visually check the following: 
• Air cleaner clogging 
• Hoses and ducts for leaks 
• E.G.R. valvll operation 
• Electrical connectors 
• Gaskets 
• Throttle valve and throttle sensor operation 
• A.I.V. hoses (cold or hot)* 

Start engine and warm up until water temperature 
indicator points to the middle of gauge. 

Run engine at about 2,000 rpm for about 2 
minutes under no-load. 

Race engine two or three times under no-load and 
run engine for about one minute at idle speed. 

Make sure to engage parking brake and move A/T 
shift lever to "D" position. Check idle speed. 

Idle speed: 
M/T: 800±50 rpm 
A/T: 650±50 rpm (in "D" position) 

N.G. 

Adjust idle speed by turning adjusting screw. 

O.K. Check ignition timing with timing light. 

10°±2° B.T.D.C. 

N.G. 

Adjust ignition timing to the specified value by 
turning distributor after loosening distributor 
securing bolt. 

,...__ _________ ,( ____ 1N_s_P_E_C_T_1o_N_E_N_D_~) 

EF & EC-207 

O.K. 

*2WD: cold 
4WD: hot 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION I VGJOi II 224i I 

!CHART 21 
Checking Idle Mixture Ratio 

\ 

SEF355D 

O.K. 

Prepare vehicle as outlined on page EF & EC-193. 

INSPECTION START 

Disconnect A.I. V. hoses {hot or cold)*, then instal I 
suitable plugs. 

Start engine and warm up until water temperature 
indicator points to the middle of gauge. 

Make sure that idle speed and ignition timing is 
normal. {See !CHART 1 I.) 

Race engine at 2,000 rpm for 2 minutes then return 
to idle. 

Disconnect throttle sensor harness connector. 

Set the diagnosis mode selector of E.C.U. to Mode-II. 

Check if the flashing time of green inspection lamp 
on E.C.U. equals to the flashing time of red 
inspection lamp on E.C.U. for 10 seconds. 

N.G. 

Perform self-diagnosis and repair as necessary. 

N.G. 

Check and clean injectors with injector cleaner. 

N.G. 

Check exhaust gas sensor circuit. 

{See ICHART 31.) 

Reconnect throttle sensor harness connector. 

Reconnect A.I.V. hoses {hot or cold)*. 

(-__ 1 N_s_P_E_c_T_1o_N_E_N_o __ ) 

EF & EC-208 

O.K. 

O.K. 

*VG30i: hot & cold 
Z24i {2WD): cold 
Z24i {4WD): hot 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

!CHART 31 
Checking Exhaust Gas Sensor Circuit 

SEF873C 

Propeller shaf~ . _ ~ 
1ss1on case ...al 

Main harne 
~ 

l 
~=~;;st tube 

SEF437E 

SEF766D 

\ u' 

SEF355D 

SEF357D 

SEF358D 

(.._ __ C_H_EC_K_IN~G_ST_A_RT __ ) 

l 
Check exhaust gas sensor harness: 
1) Turn off engine and disconnect battery ground 

cable. 
2) Remove assist side seat. 
3) Disconnect 16-pin connector from E.C.U. 
4) Disconnect exhaust gas sensor harness connector 

and connect terminal for exhaust gas sensor 
harness connector to ground with a jumper wire. 

5) Check for continuity between terminal No. 24 
of 16-pin connector and body ground. 

Continuity exists ................................ ,. O.K. 
Continuity does not exist ..................... N.G. 

O.K. N.G. 

Repair or replace E.C.C.S. harness 
between E.C.U. and exhaust gas 
sensor. 

Connect E.C.C.S. 16-pin connector to E.C.U. 
Connect battery ground cable and disconnect 
jumper wire from exhaust gas sensor harness, and 
connect exhaust gas sensor harness connector. 

Disconnect hot and cold A.I.V. hoses, then install 
suitable plugs. 

Start engine and warm up until water temperature 
indicator points to the middle of gauge. 

Run engine at about 2,000 rpm for about 2 minutes 
under no-load. 

Race engine two or three times under no-load, then 
run engine at idle speed. 

Check if green lamp goes on and off 5 times or 
more during 10 seconds at 2,000 rpm. 

O.K. 

Measure idle CO in tail pipe. 
(See !CHART41.) 

N.G. 

Repair harness 
or connectors. 

Check idle mixture ratio. (See !CHART 2 !.) 

EF & EC-209 

I VG30i I 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

ICHART 31 
Checking Exhaust Gas Sensor Circ.uit 

SEF874C 

\ 

SEF355D 

SEF357D 

SEF358D 

INSPECTION START 

Check exhaust gas sensor harness: 
1) Turn off engine and disconnect battery ground 

cable. 
2) Remove assist side seat. 
3) Disconnect 16-pin connector from E.C.U. 
4) Disconnect exhaust gas sensor harness connector 

and connect terminal for exhaust gas sensor 
harness connector to ground with a jumper wire. 

5) Check for continuity between terminal No. 24 
of 16-pin connector and body ground. 

Continuity exists .................................. O.K. 
Continuity does not exist ..................... N.G. 

O.K. N.G. 

Repair or replace E.C.C.S. harness 
between E.C.U. and exhaust gas 
sensor. 

Connect E.C.C.S. 16-pin connector to E.C.U. 
Connect.battery ground cable and disconnect 
jumper wire from exhaust gas sensor harness, and 
connect exhaust gas sensor harness connector. 

Disconnect A.I.V. hoses (hot or cold)*, then install 
suitable plugs. 

Start engine and warm up until water temperature 
indicator points to the middle of gauge. 

Run engine at about 2,000 rpm for about 2 minutes 
under no-load. 

Race engine two or three times under no-load, then 
run engine at idle speed, 

Check if the green lamp goes on and off 7 times 
or more during 10 seconds at 2,000 rpm. 

O.K. 

Measure idle CO in tail pipe. 
(See !CHART 41.) 

N.G. 

Repair harness 
or connectors. 

Check idle mixture ratio. (See I CHART 2 IJ 

EF & EC-210 

*2WD: cold 
4WD: hot 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

!CHART 4 I 
Measuring Idle CO in Tail Pipe 

Main . 
h --Cylinder head---....:::: 

_arness- temperature--
side r---:sensor side:,...---=-

SE F 367 D 

Stop engine. 

INSPECTION START 

1) Disconnect cylinder head temperature sensor 
harness connector. 

2) Connect a resistor (2.5 k.Q) between terminals of 
cylinder head temperature sensor harness 
connector. 

3) Disconnect exhaust gas sensor harness connector. 
4) Disconnect hot A.I.V. hose from A.I.V. pipe and 

install a suitable plug. 
5) Disconnect cold A.I.V. hose and install a suitable 

plug. 

Start engine and warm up engine until water tempera
ture indicator points to the middle of gauge. 

Run engine at about 2,000 rpm for about 2 minutes 
under no-load. 

Race engine two or three times under no-load and 
then run engine at idle speed. 

Check CO%. 
Idle CO: 0.2 • 5.0% (in tail pipe) 

O.K. N.G. 

Check fuel pressure. 
(See page EF & EC-217.) 

1) Disconnect the resistor from terminals of 
cylinder head temperature sensor harness 
connector. 

Check air flow meter. 
(See pages EF & EC-96.) 

2) Connect cylinder head temperature 
sensor harness connector to cylinder head 
temperature sensor. 

Replace exhaust gas sensor. 

Check injector. 
(See pages EF & EC-118, 120.) 
Clean or replace if necessary. 

I VG30i I 

SEF355D 

Check cylinder head temperature sensor. 
(See page EF & EC-98.) 

Return to I CHART 2 I. 

EF & EC-211 

Reinstall any part removed or reconnect 
any part disconnected. 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

!CHART 4 I 
Measuring Idle CO in Tail Pipe 

Main __ Water-------,..--<::--.___ 
harness temperature
side r---sensor sil!fe,. ,.----=-

SE F 367 D 

INSPECTION START 

1) Disconnect water temperature sensor harness 
connector. 

2) Connect a resistor (2.5 kill between terminals of 
water temperature sensor harness connector. 

3) Disconnect exhaust gas sensor harness connector. 
4) Disconnect hot A.I.V. hose from A.I.V. pipe and 

install a suitable plug. (4WD) 

Disconnect cold A.I.V. hose and install a suitable 
plug. (2WD) 

Start engine and warm up engine until water tempera
ture indicator points to the middle of gauge. \ )J 

Run engine at about 2,000 rpm for about 2 minutes 
under no-load. 

Race engine two or three times under no-load and 
then run engine at idle speed. 

Check CO%. 
Idle CO: 1.0 - 7.0% (in tail pipe) 

O.K. 

Stop engine. 

1) Disconnect the resistor from terminals of 
water temperature sensor harness 
connector. 

2) Connect water temperature sensor 
harness connector to water temperature 
sensor. 

Replace exhaust gas sensor. 

Return to I CHART 2 j. 

N.G. 

Check fuel pressure. 
(See page EF & EC-217.) 

Check air flow meter. 
(See page EF & EC-150.) 

Check injector. 
(See pages EF & EC-172, 180.) 
Clean or replace if necessary. 

Check water temperature sensor. 
(See page EF & EC-152.) 

SEF355D 

Reinstall any part removed or reconnect 
any part disconnected. 

EF & EC-212 
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ELECTRO INJECTION UNIT INSPECTION I VG30i 11 224i I 

Adjusting 
screw (S1) 

Fast 
idle cam G 

Roller 

Cam follow 
lever 

[ 
rattle lever 

Adjusting screw (S2) 

Throttle adjusting screw SEF905C 

lement 

Roller 

Cam follow~ 

lev:emo~le ~~I"'-Clearance "G" 
cap O , 

~ Throttle lever 

Adjusting screw (S2) 
Throttle adjusting screw SEF906C 

VG30i Idle-up solenoid valve 

\\/L~ • 
• Solenoid valve 

I,-,-_ __ _ 
Continuity exists._. O.K. 

Idle-up solenoid valve 

Fast Idle Inspection and 
Adjustment 
1. Warm up the engine sufficiently. 
2. Make sure that the aligning mark stamped on the fast idle 

cam meets the center of the roller installed on the cam 
follow lever. 
If not, correct the location of the fast idle cam by turning 
the adjusting screw (S1 ). 
If not adjustable, replace the thermo element. 

. 
3. Check the clearance "G" between the roller and the fast idle 

cam. 
Clearance "G": 

VG30i: 0.5 - 3.0 mm (0.020 - 0.118 in) 
224i: 0.7 - 3.0 mm (0.028 - 0.118 in) 

If not, correct the clearance "G" by turning the adjusting 
screw (S2). 

Adjust clearance "G": 
VG30i: 0.8 - 1.2 mm (0.031 - 0.047 in) 
Z24i: 1.2 - 1.6 mm (0.047 - 0.063 in) 

Make sure that the engine has sufficiently been warmed up 
when adjusting clearance "G". 

Idle-up Solenoid Valve Inspection 
Subject the idle up solenoid valve to independent inspection. 
1. Disconnect the 8-pin connector. 
2. Check the solenoid valve for electric continuity. 
Continuity should exist. 

EF & EC-214 



ELECTRO INJECTION UNIT INSPECTION I VG30i 11 Z24i I 

• o e 
for coni:inu1 
:::::--\__ 

Continuity exis 
-o.K. 

Z24i F .I.C.D. solenoid valve 
• Solenoid valve 

forcoEfd 

~ u,oe,,roooett<>, 

Continuity exists ➔ O.K. 

• Power 
supply 
thru 
harness Ir 1 

pproximately 12 V 
0.K. SEF341D 

Idle-up Solenoid Valve Inspection (Cont'd) 
If the electric continuity does not exist, replace it with new one. 

~ : Idle-up solenoid valve 
18- 29 N,m 
(1.8 - 3.0 kg-m, 13 - 22 ft-lb) 

CAUTION: 
Use a new washer when removing solenoid valve. 

F.I.C.D. Inspection and Adjustment 
1. Warm up the engine sufficiently. 
2. Check idle speed. 

Idle speed: 
VG30i: 

800±50 rpm (M/T) 
700±50 rpm (A/T, in "D" position) 

Z24i: 
800±50 rpm (M/T) 
650±50 rpm (A/T, in "D" position) 

3. Turn the air conditioner switch "ON", and check idle speed. 
Idle speed (When A/C is "ON"): 

900±50 rpm (in "N" position) 
4. If out of specification, adjust idle speed by turning the ad

justing screw. 

5. If the F.I.C.D. solenoid valve does not work, check the har-
ness and the solenoid valve as follows. 

1) Disconnect the 8-pin connector. 
2) Check the following points. 
• The power supply through the harness with the ignition 

switch "ON", and the air conditioner switch "ON". 
• The electric continuity of the solenoid valve. 

EF & EC-215 



ELECTRO INJECTION UNIT INSPECTION I VG30i II Z24i I 

Dash pot touch speed 
adjusting screw 

Throttle adjusting screw 

Dash pot 
SEF344O 

SEF065O 

F.I.C.D. Inspection and Adjustment (Cont'd) 
6. Replace the solenoid valve with a new one, if it has no elec

tric continuity in spite of enough power supply. 
~ : F.I.C.D. solenoid valve 

18- 29 N-m 
(1.8 - 3.0 kg-m, 13 - 22 ft-lb) 

CAUTION: 
Use a new washer when removing solenoid valve. 

Dash Pot Inspection and Adjustment 
1. The idle speed of the engine must be well tuned, and the 

engine warmed up to normal operation. 
2. Turn the throttle valve by hand, and read the engine speed 

when the dash pot just touches the adjusting screw. 
Dash pot touch speed: 

VG30i: M/T 1,600 - 1,800 rpm 
A/T 2,000 - 2,200 rpm 

Z24i: 2,700 - 3,300 rpm 

3. 
• If out of the specification, adjust it by turning the adjusting 

screw. (VG30i) 
• Adjustment for dash pot of Z24i is as shown below. (Z24i) 
(1) Turn the adjusting screw until it touches the dash pot. 
Throttle valve must be closed. 
(2) Then turn the adjusting screw 4 more turns. 

How To Disassemble Harness Connector 
(Type W) 
1. Remove the terminal retainer. 

2. With a small screwdriver, tilt the lock tongue and, at the same 
tirne, push out the terminal. 

CAUTION: 
• When extracting terminal, do not pull wire harness. Always 

push the tip of terminal. 
• Take care not to damage· seal boot at the bottom of terminal. 
• Do not let oil or gasoline contaminate seal boot. 

EF & EC-216 



FUEL SYSTEM INSPECTION I VG30i 11 Z24i I 

Fuel pump 

.l!:11 

3 mm (0.12 in) 

,.----1-- --- - -,---~,---, 
--t--.t----ir--: -: -: . --

~--- --- --.J.__J---J 

SMA299B 

SMA804A 

ngine 
oolant line 

SEF349D 

Releasing Fuel Pressure 
Before disconnecting fuel line, release fuel pressure from fuel line 
to eliminate danger. 
( 1) Disconnect the fuse for the fuel pump. 
(2) Start the engine. 
(3) After the engine stalls, crank the engine twice or three times. 
(4) Turn the ignition switch "OFF". 

Fuel Pressure Check 
a. Tighten the clamp so its end is 3 mm (0.12 in) from the hose 

end. 
b. Make sure that the screw of the cramp does not contact with 

any adjacent parts. 
c. Use Pressure Gauge to check fuel pressure. 

~ : Fuel hose clamps 
1.0 • 1.5 N,m 
(0.10 • 0.15 kg-m, 0.7 • 1.1 ft-lb) 

1. Release fuel pressure. 
2. Disconnect the fuel inlet hose at the electro injection unit. 

3. Install a pressure gauge. 
4. Start the engine and check the fuel line for fuel leakage. 
5. Read fuel pressure gauge. 

At idling speed: 
Approximately 250.1 kPa 
(2.55 kg/cm 2 , 36.3 psi) 

6. Release fuel pressure again. 
7. Remove the pressure gauge from the fuel line. 
8. Reconnect the fuel inlet hose. 

Injector Removal 
1. Release fuel pressure. 
2. Drain approximately one liter (1-1/8 US qt, 7/8 Imp qt) of 

the engine coolant. 

EF & EC-217 



Front 

Injector harness 

Hollow bar 

FUEL SYSTEM INSPECTION I VG30i 11 224i I 

SEF922E 

SEF893C 

Injector Removal (Cont'd) 
3. Remove or disconnect the following parts. 
• Air cleaner 
• Harness connectors for throttle sensor, idle switch, injectors 

and air flow meter. 
• Accelerator wire 
• A.S.C.D. wire (if equipped) 

• Fuel hose 
• Coolant hose 

4. Remove the injection body from the intake manifold. 

5. Remove the seal rubber and the injector harness grommet 
from the injection body. 

6. Remove the injector cover. 

7. With the throttle valve kept fully open, tap the bottom of the 
fuel injector with a hollow bar described below. 
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FUEL SYSTEM INSPECTION j VG30i II Z24i I 

VG30i: 
Two injectors 
Z24i: 
One injector 

"-._~8 (0.31) dia. 

't w-5.5 (0.217) dia. 

~l ~ollow bar 

Unit: mm (in) Plastic hammer SEFB94C 

X[Deforme 

SEF895C 

VG30i: 
Two injectors 
Z24i: 

Cut harness at the terminal and 
pull out a malfunctioning injector. 

SEF394H 

VG30i: Two injectors 
Z24i: One injector 

~Terminal retainer 

Terminal 

Boots 

Injector harness 
grommet 

New injector_/ SEF443H 

Injector Removal (Cont'd) 
Hollow bar: 
A hollow bar as shown left is recommended for removing in
jectors. 
Do not use a bar with an inside diameter of less than 5.5 mm 
(0.217 in). 

CAUTION: 
If an injector nozzle tip is deformed by the bar, the injector 
should be replaced. 

Injector Replacement and Reinstallation 
1. Disconnect the harness of a malfunctioning injector from the 

harness connector. 
See page EF & EC-216. 

2. Put the harness of a new injector into the injector harness 
grommet* and the harness tube. 

• Fix the boots and terminal in the harness with terminal pliers 
and then put the harness in the connector. 

• Put the terminal retainer into the connector. 
*CAUTION: 
The harness grommet should be replaced with new one every 
time it is removed. 

EF & EC-219 



G)@ @© 

®®0® 

FUEL SYSTEM INSPECTION I VG30i 11 Z24i I 

Injector Replacement and Reinstallation {Cont'd) 
CAUTION: 
Be careful when assembling connector. Pay attention to harness 
color and position. Otherwise injector damage will occur. 

Harness color 
Actuator Terminal No. 

Injector A (±) 
Injector A 8 
Injector B (±) 
Injector B 8 
F .I.C.D. solenoid valve (±) 
F .I.C.D. solenoid valve 8 
Idle-up solenoid valve (±) 
Idle-up solenoid valve 8 
A harness color of service part (injector) 

Injector (±) : G/W 

G) 
® 
@ 

© 
@ 
® 
(J) 
® 

Injector A: Connect to terminal No. G) 
Injector B: Connect to terminal No.@ 

Injector 8 : Y/W 
Injector A: Connect to terminal ® 
Injector B: Connect to terminal © 

CAUTION: 

VG30i 

G 
w 
B 
R 

B 
B 
8/W 
8/W 

Be sure to connect as shown above because fuel injection ratio is controlled 
by control unit. 

N.G. 0.K. 

Z24i 

B 
R 
-
-

B 
B 
8/W 
8/W 

INJECTOR A INJECTOR B 
INJECTOR A INJECTOR B 

The location of injectors A and 8. (VG30i only) 
Injector A is on the side of two solenoid valves. 

Pressure regulator 

Injector B 

Idle-up solenoid valve 

Injection body 

F .I .C.D. solenoid valve 

Thermo element 

Front 

EF & EC-220 
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FUEL SYSTEM INSPECTION I VG30i 11 Z24i I 

Replace the following parts with new one when 
removing injectors. 

O-ring (Large) 

rO-ring (Small) 

VG30i: 

One injector 

61 ~ubber 
0: ring 

~ 

0 SEF899C 

~ 
F900C 

Apply some silicone bond to around the injector 
harness grommet (the part indicated by!k,B). 

h by hand. 

VG30i: ~ • \\\~\ 
Twoin , • 

Z24i: 11 
One injector ~ SEF901C 

Injector Replacement and Reinstallation (Cont'd) 
3. Replace the O-ring and rubber ring with new one. 
CAUTION: 
Apply some silicone oil to both O-rings when putting them into 
injector. 

4. Put the injector assembly into the injection body. 

5. Push the injectors into the injection body by hand, until the 
O-rings are fully seated. Invert the injection body and ensure 
that the injector tips are properly seated. 

6. Apply some silicone bond to the injector harness grommet. 
CAUTION: 
Air-tight sealing is essential to ensure stable and proper idling 
condition. 

7. Reinstall the .injector cover. Be sure to use locking sealer on 
the screw threads. 
Tighten the screws in a criss-cross* pattern to make sure of 
proper seating of the injector and the cover. 

~ : Injector cover 
2.0- 3.4 N-m 
(0.20 - 0.35 kg-m, 1.4 - 2.5 ft-lb) 

*Tightening sequence 

><l 
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FUEL SYSTEM INSPECTION I VG30i 11 Z24i I 

(~,/) 
Apply some silicone bond at the top face of 
injection body. 

SEF903C 

Front SE F922E 

SEF904C 

Injector Replacement and Reinstallation (Cont'd) 
8. Attach the seal rubber to the top face of the injection body 

with silicone bond. 
CAUTION: 
• Be sure to apply some silicone bond to the bottom of the 

seai rubber, and adhere the seal rubber to the injection body. 
If not, it causes improper idling. 

• Do not reinstall the air cleaner until the silicone bond has 
hardened. 

9. Reinstall the electro injection unit on the intake manifold. 

~ : Nut 
12 - 18 N,m 
(1.2 - 1.8 kg-m, 9 - 13 ft-lb) 

10. Reinstall or reconnect the following parts. 
• Harness connectors 
• Accelerator wire 
• A.S.C.D. wire (if equipped) 
• Coolant hose 
• Fuel hose 

11. Start the engine, and make sure that there is no fuel leakage 
from the clearance between the injector cover and the injec
tion body. Stop the engine and make sure that fuel on the 
throttle valve does not drip. Also be sure that engine idling 
condition is stable and proper. 

CAUTION: 
• After warming up, add approximately one liter (1-1/8 US qt, 

7 /8 Imp qt) of engine coolant to that in radiator. 
• Take care when opening radiator cap to avoid being scalded. 

12. Perform the mixture ratio feedback system inspection to 
make sure there is no fuel leakage at the injector top seal. 
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EXHAUST EMISSION CONTROL SYSTEM j VG30i 11 Z24i j 

From air cleaner 

+ 

♦ 
Intake manifold 
vacuum "======P 

Air 

A.B 

(~~~~p 

SEC541A 

SEC543A 

A.B. VALVE 
Description 
During deceleration the fuel mixture becomes excessively rich 
due to the high manifold vacuum which occurs when the throttle 
closes. This excess fuel is passed through to the exhaust where it 
combines with the air supplied by the air induction valve, causing 
afterburn or backfire. In addition to afterburn, the excessively 
rich mixture creates unnecessary hydrocarbon emissions. 
To prevent this condition, the A.B. valve is designed to sense high 
manifold vacuum and open an air passage into the intake mani
fold. This extra air introduced into the intake manifold leans out 
the fuel mixture before it can pass into the exhaust manifold, 
preventing both backfire and excessive HC emissions. 

Inspection 
1. Warm up the engine. 
2. Remove the air cleaner cover and the air cleaner filter. 
3. Run the engine at approximate 3,000 rpm under no load, 

then quickly return it to idling. If you feel pull or suction 
force on your finger, the A.B. valve is functioning normally. 
If no suction is felt, replace the A.B. valve with new one. 
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Fuel tank 

@¢ 

EVAPORATIVE EMISSION CONTROL SYSTEM I VG30i 11 Z24i I 

Vapor vent line 

SEC424A 

Description 

Throttle chamber 

Carbon canister 

Q: Air 

+ : Fuel vapor 

SEC544A 

The evaporative emission control system is used to reduce hydro
carbons emitted to the atmosphere from the fuel system. This 
reduction of hydrocarbons is accomplished by activated char
coals 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 mani
fold 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. 

Inspection 
CARBON CANISTER 
Check carbon canister as follows. 
® Blow air and ensure that there is no leakage. 
@ : Blow air and ensure that there is leakage. 

EF & EC-224 



EVAPORATIVE EMISSION CONTROL SYSTEM I VG30i 11 Z24i I 

SEC308A 

rr=:::::::::::====;;:===:::::i .. 
r,::::::--~==::::J ~ 

Fuel tank side 

¢i Air 

.. Fuel vapor 

Carbon canister side 
¢, 

'-:::::::::::====::::::::==::::1 .. 

Vapor line 

Cock 

Fuel check valve 

Air 
{!, 

SEC309A 

SMA303B 

tF==D=====~ty =:J 
To throttle i! 3.923 kPa ,, 

fF'="ll--(\ chamber : : (400 mmH 2 0, 
8U' 15.75 inH 2 0) 

To intake 
manifold Canister 

Fuel tank SEC423A 

Inspection (Cont'd) 
FUEL TANK VACUUM RELIEF VALVE 
1. Wipe clean valve housing. 
2. Inhale air through the cap. A slight resistance accompanied 

by valve clicks indicates that valve is in good mechanical con
dition. Note also that, by further inhaling air, the resistance 
should be disappeared with valve clicks. 

3. If valve is clogged, or if no resistance is felt, replace cap as an 
assembly. 

FUEL CHECK VALVE 
1. Blow air through connector on fuel tank side. 

A considerable resistance should be felt and a portion of air 
flow 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 being properly func
tioning in steps 1 and 2 above, replace it. 

VAPOR VENT LINE 
1. Check hoses and fuel tank filler cap. 
2. Disconnect the vapor vent line connecting carbon canister to 

fuel tank. 

3. Connect a 3-way connector, a manometer and a cock (or an 
equivalent 3-way charge cock) to the end of the vent line. 

4. Supply fresh air into the vapor vent line through the cock 
little by little until pressure becomes 3.923 kPa (400 
mmH 2 0, 15.75 inH 2 0). 

5. Shut the cock completely and leave it unattended. 
6. After 2.5 minutes, measure the height of the liquid in the 

manometer. 
7. Variation in height should remain at 0.245 kPa (25 mmH 2 0, 

0.98 inH2 0). 
8. When filler cap does not close completely, the height should 

drop to zero in a short time. 
9. If the height does not drop to zero in a short time'when filler 

cap is removed, the cause is a blocked hose or a clogged fuel 
check valve. 

In case the vent line is blocked, the fuel tank is not vented 
properly causing insufficient deliver of fuel to engine, or vapor 
lock. It must, therefore, be repaired. 
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Solenoid valve 

E.G.R. SYSTEM INSPECTION I VG30i 11 Z24i I 

I ~z3~1 
@ 

SEC716A 

E.G.R. SYSTEM 
1. Check the vacuum hoses for loosening, flatting damage or 

faulty connections. 
• Replace, if necessary. 

2. Remove the air cleaner, and warm up the engine sufficiently. 
3. With the engine running, inspect the E.G.R. control system 

operation, referring to the operation table shown below. 
When checking the valve operation, place a finger on the 
diaphragm of the valve. 

Engine rev 
Approximately (rpm) 

E.G.R. control 
valve operation 

1,000 

ON 

E.G.R. CONTROL SOLENOID VALVE 

3,000 

1. Check the solenoid valve for electric continuity, after dis
connecting the harness connector. 

Resistance: 30 - 40n 
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© 
Solenoid valve 

E.G.R. SYSTEM INSPECTION I VG30i 11 Z24i I 

Battery 

SEC549A 

SEC327 

2. Check the solenoid valve for normal operation, after dis
connecting the harness connector and all the vacuum hoses. 
Supply the solenoid valve with battery voltage, and check 
whether there is continuity between ports A, Band C. 

OFF ON 

Continuity B-C A-B 

CAUTION: 
• Be sure to connect (±) terminal of battery with white harness 

of solenoid valve. 

• Perform E.G.R. circuit test. (See page EF & EC-104/158.) 
• Perform E.C.U. input/output signal inspection. (See page 

E F & EC-200.) 

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 -16.0 kPa 
(-120 mmHg, -4.72 inHg) 
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AUTOMATIC TEMPERATURE CONTROL (A.T.C.} SYSTEM 

Temperature sensor 

Ambient temperature 
around sensor 

approximately °C (°F) 

Below 38 ( 100) 

Between 
38 (100) and 48 (118) 

Above 48 ( 118) 

Description 
I VG30i 11 Z24i I 

The automatic temperature control system maintains the tem
perature of air entering the electro injection unit within a con
stant range, thereby enabling lean setting for the injection unit 
calibration. In addition to this, the automatic temperature 
control system is effective in improving the warm-up charac
teristics of the engine and in preventing the injection unit from 
icing. 

Operation 

Vacuum motor 

Intake manifold vacuum *Control vacuum 
Inlet air 

kPa (mmHg, inHg) kPa (mmHg, inHg) Operation 

Above 22.0 ( 165, 6.50) Above 22.0 (165, 6.50) Raised Hot 

10.0 - 22.0 
Partially raised Cool+ Hot 

(75 - 165, 2.95 - 6.50) Equal to intake 
manifold vacuum 

Below 10.0 (75, 2.95) Down Cool 

Above 10.0 (75, 2.95) Partially raised Cool+ Hot 

Any value Below 10.0 (75, 2.95) Down Cool 

Below 10.0 (75, 2.95) Down Cool 

*Control vacuum means vacuum which actuates vacuum motor. 

Engine: Cool condition 

Vacuum motor 

A.T.C. temperature 
r=a==~-

Air control 
valve 

Hot air 

Air bleed valve (Closed) 

Engine: Hot condition 

Vacuum motor 

.. c_ool 
air 

valve 

A.T.C. 

Air bleed valve (Open) 

~ 

From intake 
manifold 

SEC551A 

e sensor 

' 
From intake 
manifold 

SEC552A 

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 box, and the vacuum motor is actuated by the intake 
manifold vacuum. 
When the engine itself is not warmed up enough, 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 is inacti
vated, finally it does not actuate. In this step, the air control 
valve shuts off hot air, instead of that, normal temperature air 
goes to the air cleaner. 
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AUTOMATIC TEMPERATURE CONTROL (A.T.C.) SYSTEM 

SMA114B 

Vacuum motor 

~F,,.----;:~~~ 
Air control valve 

"--(Closed) '¢====1' 

~ 

SEF933B 

Inspection 
I VG30i 11 Z24i I 

AIR CLEANER FILTER (Viscous paper type) 
Viscous paper type air cleaner filter does not require any cleaning 
operation until it is replaced periodically. Brushing or blasting 
operation should never be conducted, because it causes clogging 
and results in enrichment of the mixture ratio. 

AUTOMATIC TEMPERATURE CONTROL SYSTEM 
• Engine stall or hesitation 
• Increase in fuel consumption 
• Lack of _power 
If these phenomena should occur, check the A.T.C. system 
before carrying out the inspection of the electro injection unit. 
1. Check the hoses for cracks, distortion and improper position. 
2. Check A.T.C. system for proper function, while the engine 

is cool. Check the air control valve position. 
The air control valve is correct if it is in lower position. 
3. Start the engine and immediately check the air control valve 

position. If it rises, it is correct. 
4. Make sure that the air control valve moves up and down 

when the engine speed is quickly increased and decreased. 
5. Make sure that the air control valve partially rises when the 

engine warm-up advances. 
If the above test reveals any problem in the operation of air 
control valve, carry out the following test: 

VACUUM MOTOR 
Disconnect the inlet vacuum hose of the vacuum motor, and 
connect another hose to the inlet to apply vacuum to the vacuum 
motor. Then, confirm that the air control valve moves. 

Air control valve operating vacuum: 
kPa (mmHg, inHg) 

Opening starts 
-10.0 (-75, -2.95) 

Full opening 
Over -22.0 (-165, -6.50) 

TEMPERATURE SENSOR 
While the engine is cool and idling, disconnect the inlet vacuum 
hose of the vacuum motor and make sure that intake manifold 
vacuum is present at the end of the vacuum hose. If vacuum is 
weak or is not present at all, check the vacuum hose for leakage. 
Replace the temperature sensor if the vacuum hoses are in good 
order. And after the engine warms up, make sure that no vacuum 
is present there. If any, replace the temperature sensor. 
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VG30i 

Baffle plate 

¢i Fresh air 
+- Blow-by gas 

Z24i 

c::::> Fresh air 
.. Blow-by gas 

ET277 

CRANKCASE EMISSION CONTROL SYSTEM I VG30i 11 Z24i I 

Seal type 
oil level 
gauge 

SEC558A 

SEC561A 

Description 
This system returns blow-by gas to both the intake manifold 
and air cleaner. 
The positive crankcase ventilation (P.C.V.) valve is provided to 
conduct crankcase blow-by gas to the intake manifold. 
During partial throttle operation of the engine, the intake mani
fold sucks the blow-by gas through the P.C.V. valve. 
Normally, the capacity of the valve is sufficient to handle any 
blow-by and a small amount of ventilating air. 
The ventilating air is then drawn from the air cleaner, through 
the hose connecting air cleaner to rocker cover, into the crank
case. 
Under full-throttle condition, the manifold vacuum is insufficient 
to draw the blow-by flow through the valve, and its flow goes 
through the hose connection in the reverse direction. 
On vehicles with an excessively high blow-by some of the flow 
will go through the hose connection to the air cleaner under all 
conditions. 

Inspection 
P.C.V. 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 im
mediately 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. 
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A.I.V. SYSTEM INSPECTION I VG30i 11 Z24i I 

Secondary 
air to 
exhaust 
manifold 

Z24i (2WD) 

air to 
exhaust 
manifold 

Z24i (4WD) 

Secondary 
air to ) 
exhaust 
manifold0 

~ 

SEF227G 

SEF228G 

Stopper 

VG30i 

Reed valve cover 
A.I.V. air cleaner filter 

SEC619A 

SEC565A 

VISUAL CHECK 
Check the hoses and tubes for loosening, flatting damage or 
faulty connections, and each part for proper installation. 
• Replace, if necessary. 

A.I.V. BOX (Air cleaner equipped) 
1. Disconnect the air induction hose leading to the catalyst, 

and remove the reed valve cover. 
2. Check the reed valve for breakage, cracks, or deformation, 

and the stopper for loosening. 

3. Remove the air cleaner filter cover, and check whether the 
filter is too dirty. 
Since the filter is a viscous paper type, it does not require 
any cleaning operation. 

• Replace, if necessary. 
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A.I.V. SYSTEM INSPECTION I VG30i 11 Z24i I 

Z24i (2WD) 
Air cleaner filter cover 

A. I. V. air cleaner filter 
SEF229G 

Z24i (4WD) 

• ~ Reed valve cover 
A.I.V. air cleaner filter 

SEF230G 

I ,;--2°~1 
Solenoid valve @ 

SEF716A 

© 
Solenoid valve 

SEC549A 

4. Subject the solenoid valve to independent inspection, after 
disconnecting the harness connector and all the vacuum 
hoses. 

1) Check it for electric continuity. 
Resistance: 30 - 40n 

2) Check the solenoid valve for normal operation. Supply it 
with battery voltage, and check whether there is continuity 
between ports A, B and C. 

Solenoid valve OFF: Continuity 8-C 
Solenoid valve ON: Continuity A-8 

CAUTION: 
• Be sure to connect (±) terminal of battery with white harness 

of solenoid valve. 
• Perform A.I.V. circuit test. (See page EF & EC-144/194.) 
• Perform E.C.U. input/output signal inspection. (See page 

EF & EC-200.) 
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Reed valve 

SEC!567A 

A.I.V. SYSTEM INSPECTION I VGJOi 11 Z24i I 

SEC566A 

SEC564A 

A.1.V. CASE (Vacuum motor equipped) [VG30i, Z24i (2WD)] 
1. Disconnect the vacuum hose leading to the vacuum motor 

and set a handy vacuum pump there. 
2. Disconnect the hose between the A.1.V. case and the A.I.V. 

box. 
3. Subject the A.I.V. case to inspection in the following way. 

Try to blow the A.I.V. case through the hose, when vacuum 
is lead to the vacuum motor and when no vacuum exists. 

---------------
Vacuum No vacuum Parts condition? 

Yes No O.K. 
Can you blow? 

No Yes N.G. 

4. If the inspection shows N.G., disassemble the A.I.V. case and 
check such parts as the reed valve, the vacuum motor, and 
the connecting hose between the A.I.V. case and the A.I.V. 
box. 
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SERVICE DATA AND SPECll;ICATIONS (S.D.S.) j VG30i 11 Z24i I 

PRESSURE REGULATOR 
Regulated pressure 

General Specifications 

E.G.R. CONTROL VALVE 
kPa (mmHg, inHg) 

kPa (kg/cm', psi) 
250.1 (2.55, 36.3) Fully open vacuum Over -16.0 (-120, -4.72) 

VACUUM MOTOR Throttle chamber 
Bore diameter mm (in) 50 (1.97) kPa (mmHg, inHg) 

AIR FLOW METER V 
Potentiometer voltage 

between terminal@ and 
ground 

between terminal @ and 
ground 

CYLINDER HEAD/WATER 
TEMPERATURE SENSOR 

kil 
Thermistor resistance 

at-10°C (14°F) 

at 20° C (68° F) 

at 50°C (122°F) 

at 80°C (176°F) 

IDLE SWITCH rpm 

Engine speed when idle 
switch is changed from 
"OFF" to "ON" 

FUEL PRESSURE 
kPa (kg/cm•, psi) 

(Measuring point: between 
fuel filter and injection body) 

At idling 

Opening starts 
Fully open 

Inspection and Adjustment 

VG30i Z24i 

FUEL INJECTOR n 
Coil resistance 

Battery voltage THROTTLE SENSOR V 
Voltage between@ and CD 

Approximately 0.0 • 5.0 
when opening throttle valve 

Voltage between@ and CD 
FAST IDLE CAM mm(in) 

Clearance "G" between 
F.1.C. and roller 

8.5 • 9.5 for checking 

2.3 • 2.7 

0.77 - 0.87 
for adjusting 

0.30 • 0.33 IDLE SPEED rpm 
M/T model 

M/T: A/T model in "D" position 
Idle speed+ 
250±150 1 600+55o 
A/T: ' -250 

Any model in "N" position 
when A/C is "ON" 

Engine speed (A/T: in "N" 

(Idle speed in position) IDLE CO % 

"N" position) DASH POT rpm 
+ 250±150 

Touch speed 

VACUUM CUT SOLENOID 
Approximately 250.1 VALVE n 

(2.55, 36.3) Co i I resistance 

EF & EC-234 

-10.0 (-75, -2.95) 
Over -22.0 (-165, -6.50) 

VG30i Z24i 

Approximately 1.0 

Approximately 0.5 • 4.0 

Approximately 5.0 

0.5 • 3.0 0.7 • 3.0 
(0.020 • 0.118) (0.028 • 0.118) 

0.8 • 1.2 1.2 • 1.6 
(0.031 • 0.047) (0.047 • 0.063) 

800±50 800±50 

700±50 650±50 

900±50 900±50 

0.2 • 5.0 1.0 • 7.0 

M/T; 
1,600 • 1,800 

2,700 • 3,300 
A/T; 

2,000 • 2,200 

30-40 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I VG30i 11 224i I 

Tightening Torque 

Unit N·m kg-m ft-lb Unit N•m kg-m ft-lb 

E.G.R. control valve 18 -23 1.8 -2.3 13-17 Injection body installing 12 - 18 1.2 - 1.8 9 - 13 

E.G.R. tube securing nut 34-44 3.5 -4.5 25 -33 nut 

Catalytic converter bolt 31 -42 3.2 -4.3 23 -31 Exhaust gas sensor 
(VG30il 18-24 1.8-2.4 13- 17 

Cylinder head temperature 15 -20 1.5 -2.0 11 - 14 (Z24il 40- 50 4.1 - 5.1 30- 37 
sensor 

Injection body installing 5.9-9.8 0.60- 1.00 4.3- 7.2 
Air flow meter mounting 1.2 - 1.8 0.12 -0.18 0.9 - 1.3 screw 
bolt 

Fuel hose clamp 1.0- 1.5 0.10- 0.15 0.7 - 1.1 
Idle switch securing bolt 3.8 -5.1 0.39-0.52 2.8 -3.8 

Idle-up solenoid valve 18 - 29 1.8 -3.0 13 -22 Fuel hose clamping position 

F .I.C.D. solenoid valve 18 -29 1.8 -3.0 13-22 3 mm (0.12 in) 

Injector cover 2.0 -3.4 0.20 - 0.35 1.4-2.5 ___ ,, ... , ...... 
: : : 
' . - -"'·--:-----

~ EF336A 
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ENGINE CONTROL SYSTEM 

a. Check to see if throttle valve fully opens when accelerator pedal is fully depressed and returns to idle 
when released. 

b. Adjust accelerator pedal free play by turning adjusting nut. 
c. On automatic transmission models, make sure kickdown switch rod is fully pushed in when accelerator 

pedal is depressed completely. 
d. ON A.S.C.D. equipped models, first adjust accelerator wire and then A.S.C.D. cable. For details, refer to 

"Automatic Speed Control Device" in EL section. 
e. Check accelerator control parts for improper contact with any adjacent parts. 
f. When connecting accelerator wire, be careful not to twist or scratch its inner wire. 
g. Apply a light coat of recommended multi-purpose grease to all sliding or friction surfaces. Do not apply 

grease to wire. 

Accelerator wire 

l ~ 4 - 5 (0.4 • 0.5. 2.9 - 3.6) 

~: N•m (kg-m, ft-lb) 

FE-2 

C9l 8. 12 to.8 - 1.2. 5.8 - 8.11 

Kickdown switch (A/Tl 

, , 1 Free play at pedal 
',, L____t pad center: 

1-3mm 
(0.04 - 0.12 in) 

SFE001A 



FUEL SYSTEM 

WARNING: 
When replacing fuel line parts, be sure to observe the following: 
a. Put a "CAUTION: INFLAMMABLE" sign in workshop. 
b. Be sure to furnish the workshop with a CO2 fire extinguisher. 
c. Be sure to disconnect battery ground cable before conducting operations. 
d. Put drained fuel in an explosion-proof container and attach lid securely. 
CAUTION: 
Before disconnecting fuel hose on gasoline engine model, release fuel pressure from fuel line. Refer to the 

"Releasing Fuel Pressure" in EF & EC section. 
a. Do not disconnect any fuel line unless absolutely necessary. 
b. Plug hose and pipe openings to prevent entry of dust or dirt. 
c. Always replace O-ring with new ones. 
d. Do not kink or twist hose and tube when they are installed. 
e. Do not tighten hose clamps excessively to avoid damaging hoses. 
f. When installing fuel check valve, be careful of its designated direction (Refer to section EF & EC). 
g. Run the engine and check for fuel leaks at connections. 

FE-3 
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Fuel feed tube Fuel check valve 

Fuel return tube 

Evaporation tube 
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Fuel pump 
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{A~n -2s 102 - •-~. 1A. 1.01 

~- S27-35 
12.8-3.6, 
20-26) 
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r--- ~ 
'-"-lffi: 

''1 ~27-35 
12.8 -3.6, 

Fuel tank protector~ 
l2WD) i 
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Fuel tank 
assembly 

2-7 20 -26) 

Fuel tank protector 
l4WD) 

~ 27 - 35 (2.8 - 3.6, 20 - 26) 
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~ : N·m (kg-m, ft-lb} 
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Van and Wagon 

Fuel check valve 

A 21.35 12_8 _3 -6 ,20-26) 

A : N·m (kg-rn, ft-lb) 

I 
i 
' 

~ 
' 

FUEL SYSTEM 

Fuel pump assembly 

0-ring ~ 

Fuel t k an assembly 

SFE003A 
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EXHAUST SYSTEM 

CAUTION: 
a. Be careful not to drop or damage catalytic converter. 
b. Never wet catalytic converter with water, oil, etc. 
• After installation, make sure that mounting brackets and mounting insulators are 1ree from undue stress. 

If 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. 

Z24i model (2WD) for Truck 

A8-12 
(0.8 -1.2, 
5.8 -8.71 

A26-36 
(2.7 • 3.7, 20 • 27) 

A 3 . 5 10.3 . o.5. 2.2 • 3.61 

. A 8 - 12 10.8. 1.2. 5.8. 8.11 ~ 

A 31 • 42 13.2 • 4.3. 23 • 3 !/~ 

~ 

Center tube 

talytic converter 

A.8-1210.8 -1.2. 
5 8 -8 71 

, A31.4213.~ -4.~.23-311 

I ! A 31.4213.2 -4.3, 23 -3 

LA 3 • 5 (0.3 - 0.5, 2.2 - 3.61 
A31 • 42 13.2. 4.3, 23 . 31, 

~-
- '\ 

-~ ~ 
A 8 -12 10.8 -1.2. s.8. 8.11 

A : N•m (kg-m, ft-lb) 

SFE004A 
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VG30i model for Truck 
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rPJ 15 • 18 N•m 
(1.5 • 1.8 kg-m, 
11 • 13 ft-lb} 

SBR500 

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. 
• To clean or wash all parts of master cylinder, operating 

cylinder and clutch damper, use clean brake fluid. 
• Never use mineral oils such as gasoline or kerosene. 

It will ruin the rubber parts of the hydraulic system. 

WARNING: 
Remove all dust from clutch disc with a dust collector after 
cleaning with waste cloth. 

CL-2 



Tool number 
(Kent-Moore No.) 
Tool name 

ST20050010 
( ) 

Base plate 

ST20050100 
( ) 

Distance piece 

GG94310000 
( ) 

Flare nut torque 
wrench 

ST20600000 
(J26366) 
Clutch aligning bar 

ST20050240 
( ) 

Diaphragm spring 
adjusting wrench 

Tool name 

Bearing puller 

Bearing drift 

PREPARATION 

SPECIAL SERVICE TOOLS 

Description 

Inspecting diaphragm spring of clutch 
cover 

Removing and installing each clutch piping 

Installing clutch cover and clutch disc 

Adjusting unevenness of diaphragm spring 
of clutch cover 

COMMERCIAL SERVICE TOOLS 

Description 

tE 
Removing relase bearing 

,-(,V. 50 mm (1.97 in) di,. 

Installing release bearing 

CL-3 



Release 
bearing 

CLUTCH SYSTEM 

A 8 -1110.8 - 1.1. 5.8 - 8.01 

Clutch cover 

~ 8 • 11 (0.8 -1.1, 5.8. 8.0) 

Clutch master 
cylinder 

Clutch damper 

re nut 
15 • 18 (1.5 - 1. 

-~ 

~8-11(0.8-1.1, 
5.8 -8.0) 

El 
Dust cover __________ __,,. 

~8-11 (0.8-1.1,5.8-8.0) 
. 11 

~ ®: Contact surface to transmission 
case and withdrawal lever 
(4WD model) 

0,8-1.1, 
.8 -8.0) 

~ 17 - 20(1.7 - 2.0, 12 - 14) 

Withdrawal lever 

Air bleeder 
~ 7-9 (0.7 -0.9,5.1 -6.5) 

* VG engine 4WD model Z engine 4WD model 

Clutch hose 

Eye bolt 
~ 17 • 20 (1.7 - 2.0, 

12 -14) 

Air bleeder 
~ 7-9 (0.7 - 0.9, 

5.1 -6.5) 

~ ® : Apply recommended sealant (Nissan genuine part: KP115-00100) or equivalent. 
D (bl : Apply lithium-based grease including molybdenum disulphide. 

~: N•m (kg-m, ft-lb) 

CL-4 
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CLUTCH SYSTEM 

Clutch Pedal 

Pedal bracket 

~crum pin / ~ 16 • 22 
/ (1.6-2.2,12-16) 

~ 8 • 11 (0.8 - 1.1, 5.8 • 8.0) @ 
/ 

~ 16 • 22 (1.6 • 2.2, 12 -16) 

/Pedal stopper ,,,, '"'-~""" ---- --~-~ 
~ 12-15(1.2-1.5,9-11) 

Return spring Assist 
spring 

Without clutch assist spring 
(Z24i engine model) 

CL-5 

m 
·--./ 

With clutch assist spring 
(VG30i engine model) 

~ : N·m (kg-m, ft-lb) 

SCL282 



SCL264 

INSPECTION AND ADJUSTMENT 

Push rod--~ 

Lock nut 

~8-11 
(0.8 • 1.1, 
5.8 • 8.01 ------

Lock nut _____ __, 

~ 12-15 
(1.2 - 1.5, 
9 - 11) 

Dash floor 
panel----

Melt sheet -----

Dash-----
insulator 

Floor carpet------

Pedal stopper bracket 

--interlock switch 

Adjusting Clutch Pedal 
1. Adjust pedal height with pedal stopper or clutch switch. 
2. Adjust pedal free play with push rod. 

Pedal stopper bolt, clutch switch or 
A.S.C.D. switch 

'----Locknut 
• Pedal stopper 

~16-22 
(1.6 • 2.2, 
12- 16) 

• Clutch switch or 
A.S.C.D. switch 
~12-15 

(1.2 -1.5, 
9 • 11) 

Pedal height "H" 
(Measured from surface of 
melt sheet to pedal pad): 

Z24i engine model 
236 - 246 mm 
(9.29 - 9.69 in) 

VG30i engine model 
227 -237 mm 
(8.94 - 9.33 in) 

Pedal free play "A": 
1 - 1.5 mm (0.039 - 0.059 in) 

~ : N•m (kg-m, ft-lb) 

SCL263 

3. Adjust clearance "C" between pedal stopper bracket and 
threaded end of clutch interlock switch while depressing 
clutch pedal fully. 

Clearance "C" between pedal stopper bracket and 
threaded end of clutch interlock switch 
(When depressing clutch pedal fully): 

0.3 - 1.0 mm (0.012 - 0.039 in) 

CL-6 



INSPECTION AND ADJUSTMENT 

SCL288 

/ 
SCL203 

Bleeding Procedure 
Bleed air according to the following procedure. 
Clutch damper ➔ Clutch operating cylinder 
• Carefully monitor fluid level at master cylinder during bleed-

ing operation. 
1. Top up reservoir 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 3 through 5 above until brake fluid comes out 
of air bleeder valve without air bubbles. 

CL-7 



HYDRAULIC CLUTCH CONTROL 

Reservoir 

Reservoir band 
~ 2.5- 3.9 

(0.25 - 0.4, 
1.8-2.9) 

Cylinder body 

E!l@Rubbing 
surface 
to piston 
assembly 

Packing~----------
• Apply brake fluid when assembling. 

Valve stopper------

~ 1.5 - 2.9 (0.15 - 0.3, 1.1 - 2.2) 
• Remove this stopper, when 

removing piston and return spring. 

~ 

Return spring 

Groove 

I 
SCL214 

Clutch Master Cylinder 

Piston assembly 

~ , 

~~ -

I 

~ . 
: 

Lock nut 

~ 8-12 
(0.8 -1.2, 
5.8 - 8.7) 

Dust cover 

IEill@ Rubbing surface to 
push rod 

Stopper ring ~ 

IEill @ Contact surface to piston assembly 

Master cylinder securing nut 

~ 8 - 11 (0.8 - 1.1, 5.8 - 8.0) 

DISASSEMBLY AND ASSEMBLY 

IEi!I @ : Apply rubber grease. 

~: N•m (kg-m, ft-lb) 

SCL220 

• Push piston in cylinder body with screwdriver when removing 
and installing valve stopper. 

• Align groove of piston assembly and valve stopper portion 
when instaJling valve stopper. 

• Check direction of piston caps. 

CL-8 



HYDRAULIC CLUTCH CONTROL 

Piston assembly 

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 necessary. 
• Check reservoir for deformation or damage. Replace if neces

sary. 
• Check dust cover for cracks, deformation or damage. Replace 

if necessary. 

Operating Cylinder 

Bleeder screw 

t(1J 7 .g (0.7 • 0.9, 5.1 -6.5) 

Piston spring 

Piston cup E:!@ 

INSPECTION 

t(1J 30 • 40 
(3.1-4.1,22-30) 

Ea!@ : Apply rubber grease. 

t(1J: N•m (kg-m, ft-lb) 

SCL164 

• 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 piston spring for w~ar or damage. Replace if necessary. 
• Check dust cover for cracks, deformation or damage. Replace 

if necessary. 
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HYDRAULIC CLUTCH CONTROL 

Bleeder screw 
~ 7 • 9 (0.7 - 0.9, 5.1 • 6.5) 

l!i3ll @ Rubbing surface to 
piston assembly 

Spring 
l!i3ll @ Piston cup 

Piston assembly 

l!i3ll @ Contact surface to piston assembly 

Damper rubber 

l!i3ll @: Apply rubber grease. 
~: N•m (kg-m, ft-lb) 

Clutch Damper 

- -~ 

~8-11 v- ~~~ 
(0.8-1.1, ~ 
5.8 • 8.0) ~ 

~-.. 3.7 • 5.0 
(0.38 • 0.51, 
2.7-3.7) 

INSPECTION 

SCL289 

• Check cylinder and piston rubbing surface for uneven wear, 
rust or damage. Replace if necessary. 

• Check damper rubber and piston cup for cracks, deformation 
or damage. Replace if necessary. 

CL-10 



Dust cover clip ~ 
(4WD model) 

lever 

Press. 

CLUTCH RELEASE MECHANISM 

Dust cover~ 

(4WD model f'J @ : 
Apply recommended sealant to 
contact surface to transmission 
case and withdrawal lever.) l:a (!) 

l:a(!): Apply lithium-based grease including molybdenum disulphide. 

SCL~53 

REMOVAL AND INSTALLATION 
• Install retainer spring and holder spring. 

SCL217 

• Remove release bearing. 

CL145 

• Install release bearing with suitable drift. 

Drift 

SCL222 

CL-11 



CLUTCH RELEASE MECHANISM 

Pack this recess . 

• E:111©: Apply lithium-based grease including 
molybdenum disulphide. SCL223 

Withdrawal lever 

Dust cover~ 

Dust cover clip ~ 

~@ : Apply recommended sealant. SCL250 

INSPECTION 
• Check release bearing to see that it rolls freely and is free 

from noise, crack, pitting or wear. Replace if necessary. 
• 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. 

WATERPROOF - for 4WD model 
• Apply recommended sealant to contact surface of dust cover 

to transmission case and withdrawal lever and then install 
dust cover clip. 

Recommended sealant: Nissan genuine part (KP115-00100) or 
equivalent. 
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Backlash of spline 

CLUTCH DISC AND CLUTCH COVER 

SCL229 

SCL221 

Clutch cover 

Flywheel 

Clutch disc 
• Do not clean in solvent. 
• When installing, be careful that grease applied to 

main drive shaft does not adhere to clutch disc. 

0 ' 

l""h =" _,,., """ 
~22 -29 N·m 

(2.2 - 3.0 kg-m, 
16 - 22 ft-lb) 

E!I© 
Ei!I@ : Apply lithium-based grease including 

molybdenum disulphide. 
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): 

240TBL 1.0 mm (0.039 in) 
250TBL 1.0 mm (0.039 in) 

Runout limit: 
1.0 mm (0.039 in) 
Distance of runout check point (from hub center) 

240TBL 115 mm (4.53 in) 
250TBL 115 mm (4.53 in) 

• 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. 
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CLUTCH DISC AND CLUTCH COVER 

SCL219 

Flywheel 

SCL349 

ST20600000 
(J26366) 

SCL208 

Clutch Cover and Flywheel 
INSPECTION AND ADJUSTMENT 
• Set Tool and check height and unevenness of diaphragm spring. 
Set 0.2 mm (0.008 in) feeler gauges on distance pieces 
(ST20050100) when checking C240S or C250S. 

Diaphragm spring height "A": 
C240S 37.5- 39.5 mm (1.476 -1.555 in) 
C250S 36.5 -38.5 mm (1.437 - 1.516 in) 

• Check thrust rings for wear or damage by shaking cover 
assembly and listening for a chattering noise, or by lightly 
hammering on rivets and listening for a cracking noise. 
Replace clutch cover assembly if necessary. 

• 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 height with Tool. 
Uneven limit: 

0.5 mm (0.020 in) 

FLYWHEEL INSPECTION 
• Check contact surface of flywheel for slight burns or dis

coloration. Repair flywheel with emery paper. 
• Check flywheel runout. 

Runout (Total indicator reading): 
Less than 0.15 mm (0.0059 in) 

INSTALLATION 

• Insert Tool into clutch disc hub when installing clutch cover 

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

CLUTCH MASTER CYLINDER 

General Specifications 

CLUTCH DISC 

Inner diameter mm (in) 15.87 (5/8) Model 240TBL 250TBL 

Engine Z24i VG30i 

CLUTCH OPERATING CYLINDER Facing size mm (in) 240 X 150 X 3.5 250 X 160 X 3.5 
(Outer dia. x inner dia. (9.45 X 5.91 (9.84 X 6.30 

Inner diameter mm (in) 17.46 (11/16) x thickness) X 0.138) X 0.138) 

CLUTCH DAMPER 

Thickness of disc 
7.8-8.2 7.9-8.3 

(0.307 - 0.323) (0.311 - 0.327) 
assembly 

with 4,904 N with 5,884 N 
With load mm (in) 

(500 kg, 1,103 lb) (600 kg, 1,323 lb) 

Inner diameter mm (in) 19.05 (3/41 

CLUTCH COVER 

Model C240S C250S 

Engine Z24i VG30i 

Full load N (kg, lb) 3,923 (400, 882) 4,904 (500, 1,103) 

Inspection and Adjustment 

CLUTCH PEDAL CLUTCH DISC 
Unit: mm (in) 

Pedal height "H*" 
Z24i engine model 

VG30i engine model 

Pedal free play 

Clearance between pedal stopper 
bracket and threaded end of clutch 
interlock switch (when depressing 
clutch pedal fully.) 

236 - 246 (9.29 - 9.69) 

227 -237 (8.94 -9.33) 

1 - 1.5 (0.039 -0.059) 

0.3 - 1.0 (0.012 -0.039) 

*: Measured from surface of melt sheet to pedal pad 

Model 

Wear limit of facing surface to 
rivet head 

Runout limit of facing 

Distance of runout check 
point (from the hub center} 

Maximum backlash of spline 
(at outer edge of disc) 

CLUTCH COVER 

Model 

Diaphragm spring height 

Uneven limit of diaphragm 
spring toe height 

CL-15 

Unit: mm (in) 

240TBL I 250TBL 

0.3 (0.012) 

1.0 (0.039) 

115 (4.53) 

1.0 (0.039) 

Unit: mm (in) 

C240S C250S 

37.5 - 39.5 36.5 - 38.5 
(1.476-1.555) (1.437-1.516) 

0.5 (0.020) 



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

Tightening Torque 

Unit N•m kg-m ft-lb 

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

Clutch switch lock nut 12 - 15 1.2 - 1.5 9 - 11 

A.S.C.D. switch lock nut 12 - 15 1.2 - 1.5 9 - 11 

Interlock switch lock nut 12 -15 1.2 -1.5 9 - 11 

Fulcrum pin securing nut 16 - 22 1.6 - 2.2 12 -16 

Clutch pedal bracket 8 - 11 0.8 - 1.1 5.8 -8.0 
securing nut and bolt 

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

Master cylinder securing nut 8 - 11 0.8-1.1 5.8-8.0 

Valve stopper 1.5 - 2.9 0.15 -0.3 1.1 -2.2 

Reservoir band 2.5 -3.9 0.25-0.4 1.8 - 2.9 

Operating cylinder 30-40 3.1 -4.1 22 -30 
, securing bolt 

Damper cover to cylinder 3.7 -5.0 0.38 -0.51 2.7 -3.7 
body 

Clutch tube flare nut 15 - 18 1.5 - 1.8 11 - 13 

Bleeder screw 7-9 0.7-0.9 5.1 -6.5 

Clutch hose to operating 17 - 20 1.7 - 2.0 12 - 14 
cylinder or clutch tube 

Clutch hose eye bolt 17 -20 1.7 - 2.0 12 -14 

Clutch hose cramp to body 8 - 11 0.8 -1.1 5.8-8.0 

Clutch cover securing bolt 22 -29 2.2 -3.0 16 -22 

CL-16 



MANUAL TRANSMISSION 
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Tool number 
(Kent-Moore No.) 
Tool name 

ST23810001 
( ) 

Adapter setting plate 

KV32101330 
(See J26349-A) 
Puller 

KV31100401 
( ) 

Transmission press 
stand 

ST22520000 
(J26348) 
Wrench 

ST23540000 
(J25689-A) 
Pin punch 

ST30031000 
(J22912-01) 
Puller 

ST23860000 
( ) 

Drift 

ST22360002 
(J25679-01) 
Drift 

ST22350000 
(J25678-01) 
Drift 

ST23800000 
(J25691-01) 

Drift 

PREPARATION 71C type 

SPECIAL SERVICE TOOLS - for FS5W71C & F4W71C 

Description 

a: 38 mm (1.50 in) dia. 
b: 33 mm (1.30 in) dia. 

~mml1.14;n)d;,. 
3 ~ b: 23 mm (0.91 in) dia. 

a: 34 mm (1.34 in) dia. 
b: 28 mm (1.10 in) dia. 

a: 44 mm (1.73 in) dia. 
b: 31 mm (1.22 in) dia. 

MT-2 

Fixing adapter plate with gear assembly 

Removing overdrive mainshaft bearing 

Pressing counter gear and mainshaft 

Tightening mainshaft lock nut 

Removing and installing fork rod retaining 
pin 

Removing and installing 1st gear bushing 
Removing main drive gear bearing 

Installing counter drive gear 

Installing counter gear front and rear end 

bearings 

Installing O.D. gear bushing 
(FS5W71C) 

Installing front cover oil seal 



Tool number 
(Kent-Moore No.) 
Tool name 

ST33400001 
(J26082) 
Drift 

ST33290001 
(J25810-A) 
Puller 

ST30720000 
( ) 

Drift 

ST30613000 
(J25742-3) 
Drift 

ST33200000 
(J26082) 
Drift 

ST33220000 
( ) 

Drift 

Tool name 

Puller 

Drift 

Description 

Description 

PREPARATION 

a: 60 mm (2.36 in) dia. 
b: 47 mm (1.85 in) dia. 

a: 77 mm (3.03 in) dia. 
b: 55.5 mm (2.185 in) dia. 

a: 71.5 mm (2.815 in) dia. 
b: 47.5 mm (1.870 in) dia. 

a: 60 mm (2.36 in) dia. 
b: 44.5 mm (1.752 in) dia. 

a: 44 mm (1.73 in) dia. 
b: 22 mm (0.87 in) dia. 

71C type j 

Installing rear oil seal 

Removing rear oil seal 

Installing mainshaft ball bearing 

Installing main drive gear bearing 

Installing counter rear bearing 

Installing counter shaft rear end bearing 

(F4W71C) 

COMMERCIAL SERVICE TOOLS - for FS5W71C & F4W71C 

a: 40 mm (1.57 in) dia. 
b: 30 mm (1.18 in) dia. 

MT-3 

Removing counter bearings, counter drive 
and O.D. gears 

Installing countershaft rear end bearing 
(FS5W71C-4WD model) 



Tool number 
(Kent-Moore No.) 
Tool name 

ST23540000 
(J25689-A) 
Pin punch 

ST30031000 
(J22912-01) 
Puller 

ST33290001 
(J25810-A) 
Puller 

ST33230000 
( ) 

Drift 

ST22350000 
(J25618-01) 
Drift 

KV38100300 
(J25523) 
Drift 

ST30720000 
CD (J34286l 
® (J34331) 
Drift 

ST33220000 
(J25804-01) 
Drift 

ST33210000 
CD (J25523l 
® (J25803-01) 
Drift 

ST30613000 
(J25742-3) 
Drift 

PREPARATION I FS5R30A I 

SPECIAL SERVICE TOOLS - for FS5R30A 

Description 

a: 51 mm (2.01 in) dia. 
b: 28.5 mm (1.122 in) dia. 

~m(1.34;o)d;,. 
a~ b: 28 mm (1.10 in) dia. 

a: 77 mm (3.03 in) dia. 
b: 55.5 mm (2.185 in) dia. 

a: 37 mm (1.46 in) dia. 
b: 22 mm (0.87 in) dia. 

a: 44 mm (1.73 in) dia. 
b: 24.5 mm (0.965 in) dia. 

a: 72 mm (2.83 in) dia. 
b: 48 mm (1.89 in) dia. 

MT-4 

Removing and installing retaining pin 

Removing 1st & 2nd synchronizer assembly 
Removing counter gear rear thrust bearing 
Removing main drive bearing 

Remol.ling rear oil seal 

Removing mainshaft and counter gear 

Removing counter gear front bearing 
(Use with KV38100300) 

Removing counter gear front bearing 
(Use with ST22350000) 
Installing counter gear rear bearing 

CD Removing mainshaft front bearing 
® Installing mainshaft front bearing 

Removing and installing counter gear 
rear end bearing (4WD model) 

CD Installing counter gear front bearing 
® Installing front cover oil seal 

Installing main drive gear bearing 



Tool number 
(Kent-Moore No.) 
Tool name 

ST37750000 
CD (J34286l 
® (J34332) 
@ (J34334) 
@ (J25679-01 ) 
Drift 

ST22452000 
(J34337) 
Drift 

ST33400001 
(J26082) 
Drift 

(J26349-3) 
Puller leg 

(J34328) 
Puller 

(J26092) 
Drift 

(J34342) 
Drift 

Tool name 

Puller 

Description 

PREPARATION 

a: 40 mm (1.57 in) dia. 
b: 31 mm (1.22 in) dia. 

~m11.n1oldlo. 
a~ b: 36 mm (1.42 in) dia. 

a: 60 mm (2.36 in) dia. 
b: 47 mm (1.85 in) dia. 

~mm(1.7521oldlo. 
&~ b: 38.5mm(1.516in)dia. 

a: 44.5 mm (1.752 in) dia. 
b: 40.5 mm (1.594 in) dia. 

I FS5R30A I 

CD Removing counter gear rear bearing 
® Installing O.D. gear bushing 
® Installing reverse cone 
® Installing reverse counter gear 
@ Installing counter gear rear end bearing 

Installing reverse hub 
Installing mainshaft rear bearing 
(2WD model) 

Installing rear oil seal 

Installing mainshaft and counter gear 
(Use with J34328) 

Installing mainshaft and counter gear 
(Use with J26349-3) 

Installing sub-gear snap ring 

Installing O.D. main gear 
Installing reverse gear bushing 

COMMERCIAL SERVICE TOOL - FS5R30A 

Description 

MT-5 

Removing counter gear rear end bearing 
Removing mainshaft rear bearing (2WD model) 
Removing reverse synchronizer hub 
Removing reverse counter gear 



ON-VEHICLE SERVICE j 11c type & FS5R30A I 

Checking M/T Oil 
• Check manual transmission for oil leakage. 

SMA429A 

• Check oil level. 

Replacing Rear Oil Seal - 2WD Model 

MT-6 



REMOVAL AND INSTALLATION 11,c type & FS5R30A I 
Removal - 2WD Model 
• Remove propeller shaft. - Refer to section PD. 
• Insert plug into rear oil seal after removing propeller shaft. 
CAUTION: 
Be careful not to damage spline, sleeve yoke and rear oil seal, 
when removing propeller shaft. 
• Remove exhaust front tube A. (VG30i engine model) -

Refer to section FE. 

• Remove shift lever. 
• Support engine by placing a jack under oil pan. 
CAUTION: 
Do not place jack under the oil pan drain plug. 
• Remove transmission from engine. 
WARNING: 
Support Manual Transmission, while removing it. 

Removal - 4WD Model 
• Remove front and rear propeller shafts. - Refer to section 

PD. 
• Insert plug into rear oil seal of transfer after removing 

propeller shaft. 
CAUTION: 
Be careful not to damage spline, sleeve yoke and rear oil seal of 
transfer, when removing propeller shaft. 

• Remove exhaust front tube A. (VG30i engine model) -
Refer to section FE. 

• Remove torsion bar springs. - Refer to REMOVAL of 
Torsion Bar Spring in section FA. Then remove second 
cross member. 

• Remove shift lever of transmission and transfer. 
• Support engine by placing a jack under oil pan. 
CAUTION: 
Do not place jack under the oil pan drain plug. 
• Remove transmission with transfer from engine. 
WARNING: 
Support Manual Transmission with transfer, while removing it. 

MT-7 



REMOVAL AND INSTALLATION j 11c type & FS5R30A I 

Z24i engine model 

Starter motor 

Sealant~ 

,-;;ioi=:::::-...... 

Installation 
• Apply sealant as below: - 4WD model 

Engine block 

Engine block 

Engine rear plate 

Transmission case 

Mating surface of engine block 
and engine rear plate 

Mating surface of engine rear plate 
and transmission case 

Transmission 
case 

VG30i engine model 

Engine rear plate 

Engine block 

Engine rear plate 

Engine block 

Engine rear plate 

Transmission 
case 

(W/kM : Apply recommended sealant (Nissan genuine part: 
KP510-00150) or equivalent. 

~ : Apply recommended sealant (Nissan genuine part: 
KP610-00250) or equivalent. 

SMT481A 

Engine rear plate 

Transmission 
case 

Mating surface of engine Mating surface of engine rear 
block and engine rear plate plate and transmission case 

E!li!lill1 Apply recommended sealant (Nissan genuine part: 
KP510-00150) or equivalent. 

~ Apply recommended sealant (Nissan genuine part: 
KP610-00250) or equivalent. 

SMT572A 

MT-8 



REMOVAL AND INSTALLATION I nc type & FS5R30A I 

0 M/T to engine 
® Engine rear plate to M/T 

0 M/T to engine 
® Engine (gusset) to M/T SMT573A 

Installation (Cont'd) 
• Tighten bolt securing transmission. 
• Z24i engine model 

Bolt No. 

1 
2 
3* 
4 

*: With nut 

Tightening torque N,m (kg-m, ft-lb) 

39 • 49 (4.0 • 5.0, 29 • 36) 
39 - 49 (4.0 - 5.0, 29 - 36) 
19 • 25 (1.9 • 2.5, 14 -18) 
19 - 25 (1,9 - 2.5, 14- 18) 

• VG30i engine model 

Bolt No. 

2 
3 
4 
5 

Tightening torque N,m (kg-m, ft-lb) 

39 • 49 (4.0 • 5.0, 29 • 36) 
39 • 49 (4.0 • 5.0, 29 • 36) 
29 - 39 (3.0 • 4.0, 22 • 29) 
29 - 39 (3.0 • 4.0, 22 • 29) 
29 - 39 (3.0 • 4.0, 22 • 29) 

MT-9 

Q mm (in) 

65 (2.56) 
60 (2.36) 
25 (0.98) 
16 (0.63) 

£mm (in) 

65 (2.56) 
60 (2.36) 
55 (2.17) 
30(1.18) 
25 (0.98) 



s: 
-I 

I 
..a 
0 

Cl) 

s: 
--i 
0, .... 
~ 
► 

Reverse lamp switch 
A 20-2912.0 - 3.o, 14- 221 
rJ Thread of bolts ~ 

') _') 

Transmission case 
rJ Mating surface to engine 

rear plate (4WD model 
- Refer to "REMOVAL 
and INSTALLATION".) 

~~ ~~ - 21 (1.6-2.1, 12-15 ~-,,,. 

~~,ef!: 
~~\))) \ '-Gasket ~ 

~ ~WJ LFroo<oo::,=
1
~EIS..111p 

A 20- 34 12.0 - 3.5. 14- 25) 

A : N-m (kg-m, ft-lb) 
rJ : Apply recommended sealant (Nissan genuine 

part: KP610-00250) or equivalent. 

I 
I 

I 

I 2WD model I ~ 

19 - 25 14 - 18) ~ ~Dust cover (1.9-2.5, ~ 

Bearing retainer 

Bearing 

Oil seal~ 
Eal Seal lip 

o,~ 
ID \_A 4-5 

(0.4 - 0.5, 2.9 - 3.6) 

Reverse check sleeve (FS5W71C) 

16 -20 (1.6 - 2.0.12 -14) 

Adapter plate rJ Mating surface to transmission case and 
rear extension (or O.D. gear case) 

0 
I» 

I 
0 
0 
3 

~Drain.plug 
A 25 - 34 12.5 - 3.5, 18 - 251 

Filler plug A 25 - 34 (2.5 - 3.5, 18 - 25) rJ Thread of bolt 

O.D. gear case 

"C 
0 
j 
CD 
j 
r+ 
U) 

rJ Thread of bolt 

Sealing grommet (4WD model! 

~ 
• _ ••• _. _ .... 2.2 _ ._ •• / l,. ,:, 

:? - "T1 
C) N CJ) 

~
A 4-5 :ECJ1 

~ 10.4 - o.5, 2.9 • 3.61 c :E 

1/JP' ~ fcOj 

l, ~ ~~ chock •I•~• i ~ 
j'4_W_D_m_o_d_e~1 I ~ 16 - 20(1.6-2.0,12-14) ~ 5. 

"T1 
~ 

:E 
~ .... 
0 

s: 
l> 
(.. 

0 
::IJ 
0 
< m 
::IJ 
::c 
l> 
C: 
r-

~ 



Washer 

Snap ring*~ 

Washer 

Sprin insert 

2nd main ge 

Shifting insert~ 
1B 

Shifting insert spring~ 

/ 

,,~rt~,i~ 

~ 

MAJOR OVERHAUL 71C type 

Gear Components - FS5W71 C 

3rd main gear 

Coupling sle 

3rd & 4th synchronizer hu 

Needle bearing 

-1 
) 

CD: Model with-1st gear ratio of 3.985 
(V : Except CD model 

Speedometer drive gear 

Mainshaft 
lock nut~ 
to.J 137 -167 

(14.0 • 17.0, 101 • 123) 
Without Tool 

~ Cou ntershaft 

~ Reverse main ge 

~ 

, \) rear end bearing 

Overdrive counter gear 
Reverse counter gear spacer 

Counter rear bearing 

Countershaft lock nut ~ 
to.J 98 • 127 

(10.0 • 13.0, 
72 • 94) 

Reverse idler gear ,l!!i> 

O.D. (5th) synchronizer 
hub* 

Snap ring~ ~~-Snap ring~ 

~ \_ ~ Reverse idler gear bearing 
N ,l., Counter g~ar 1~\$ jl c Reverse idler thrust washer 

"""'"""'..._,, Woodruff key ' 

~ drive gear * Reverse idler shaft 

Shim*~' \\ Counter Reverse idler thrust washer 

Sub-gear 
Counter front 
bearing Sub-gear spring * 

Snap ring*~ Sub-gear bracket 

MT-11 

Apply gear oil to gears, shafts, 
synchronizers, and bearings when assembling. 

* Select with proper thickness. 
* Pay attention to its direction. 
t9J: N·m (kg-m, ft-lb) SMT552A 



Washer 

Snap ring 

M. d a1n rive gear ball bearing* 

Snap ring* 

Main drive gear 

,/ 

Mainshaft~ 

Snap ring*~ 

MAJOR OVERHAUL I 71C type I 

Gear Comp onents - F4W71C 

Baulk ring 

3rd main ge 

Coupling sleeve 

Needle bearing 

t-- Shifting insert spr· 
ti!}--.. ing 

Shifting insert 

:e:~erse counteL ~ 

~ Co"""''"" "'"''' "'"'"' 
/)J \_ Snap ring* ~ 

Reverse counter gear spacer 

Counter rear bearing 

I rt>-...__ Counter gear 

Woodruff key ~ 
\ ~ '\_ Counter drive gear 

\ ~ Sub~ear 

Sub-gear spring* 

Sub-gear bracket 

MT-12 

Reverse idler gear 

Reverse idler shaft 

Apply gear oil to 
synchronizers, an:e:ars, ~hafts, 
when assembl" armgs mg. 

* Sele t • * Pa c wit~ proper thickness 
Y attention to its d" • • 1rect1on. 

~ : N·m (kg-m, ft-lb) 
SMT0588 



3: 
-I 

I 
..a 
w 

CJ) 

s: 
-I 
01 .... 
w 
)> 

Return spring 

Retaining pin~ 

Select check plunger 

Check spring arm 

Striking rod~ __j 7('g)@. "" trf Check ball 

Striking lever ~ 
~ 9 - 1210.9- 1.2, 6.5- 8.7) _/ ~.,,:. 

Retaining pin ~_/ / 

1st & 2nd fork rod 

Chee 

_.. Return spring plug 
yThread of bolts 
-20 - 2912.0- 3.0, 14- 22) 

,_.,,..--Bushing 
Eal Mating surface to contol lever Control lever 

..--- Return spring 

--Check ball 

Check ball plug 

~ Thread of bolts 

~19-25 
11.9 - 2.5, 14 - 18) 

terlock ball 

Retaining~ 

~~\._ 

A 

~ 

'

• Snap ring~ 

--washer 

Rubber 
seat 

Socket Eal 

~
Mating surface S / Upper boot 
to housing and~ retainer 
control lever I 

.Spring ~ 
~~ 

Jb]s_ ~ •= 
I _ _j Lo""._l!r boot 
V retainer 

Control housing 
~ 14-1811.4-1.8, 10-13) 

/--2• shift fork 

-~~~\~□.&-fo~rod 
/ / Reverse shift ~ork) ~\,,/

Retaining P•r 
• ~Reverse fork~-

.\ rod_./ F4W71C 

.. / 

~ : N·m (kg-m, ft-lb) 
~ : Apply recommended sealant (Nissan 

genuine part: KP610-00250) or 
equivalent. 

s: 
.,, en )> 
en ::::r c.. 
(JI :::;: 0 
~pt. :IJ 
....,.o 0 
...aO < 
o 3. m 
- ... :IJ 
N2_ :C 
~o l> 
Co C 
3 3 r-
o"D 
Q. 0 
CD ::::, 
- CD -::::, 
m pt. 
::::, en 
Q. .,, 
~ 

~ ..... 
..a 
0 . 

~ 



s: 
-I 

I 
..I 

~ 

en 
s: 
-i 
0 
UI . ...., 
Ill 

r'J Thread of bolt 

/;

Return spring plug A 20 - 29 (2.0 - 3.0. 14 - 22) 

Return spring 
Select check plunger 'f~ -~ Bushing Eal Mating surface to control lever 

Lock pin~~~trtr;i•k;ing lever 
"' Reverse check plug 

Striking rod~ ' _,, r A 26- 36 (2.7 • 3.7, 20- 27) 

~~ ~ Thread of bolt 

(j) 1~~ M "• ~ Return spring 
I ~ Checkball A 9-:: 12 co.9 - 1.2. 6.5. 8.1> 

Select chek plunger 'f)--Return spring plug 
Return spring r'JThread of bolt 

A 20 - 29 12.0 - 3.o. 14 • 22> 
Check spring 

~ ::::: 
Retaining pin~ 

3rd & 4th fork rod 

LCheck ball 
Check ball plug 
fJThread of bolts 

A 19 - 25 n.9 - 2.5, 14 - 18> 

taining pin~ 

0-Sh;ft koob 

Control lever 

~ 

,..,..-Washer 

~
~ Socket Eal ~· Upper boot retainer 

Mating surface ii. 
to housing and 
control lever I 

~Spring ~ 
• ~ 

Control housing 

A 14 - 18 cu - 1.8. 10 - 13> 

Gasket~ 

O.D. & reverse shift fork 
3rd & 4th shift fork 

~-~A 49 - 59 15. 6. 36. 43> 

O.D. & reverse fork rod 

rJ : Apply recommended sealant (Nissan genuine 
part: KP610-00250) or equivalent. 

A : N·m (kg-m, ft-lb) 

0 
:::r' ;: 
0 
0 
:::, 
r+ ., 
2.. 
0 
0 
3 
'C 
0 
:::, 
CD 
:::, 
r+ 
en 

- 'T1 .s:aiu, 
~en 
c~ 
3 ..... 
0 ...,1, 

c.O 
!. -

s: 
)> 
c.. 
0 
:::u 
0 
< m 
:::u 
:::c 
)> 
C: 
r-
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TM753 

DISASSEMBLY j 11c type I 

Case Components 
1. Remove rear extension. 
a. Remove control housing, check ball, return spring plug, 

select check plunger and return springs. 

b. Remove rear extension by lightly tapping it. 

2. Remove front cover, gasket, shim of countershaft front 
bearing, and snap ring of main drive gear ball bearing. 

3. Separate transmission case from adapter plate. 

4. Remove oil seal of front cover. 
Be careful not to damage mating surface of front cover. 

MT-15 



DISASSEMBLY I 11c type I 
Shift Control Components 
1. Set up Tool on adapter plate. 
2. Remove check ball plugs, check springs, and check balls. 

3. Drive out retaining pins. Then drive out fork rods and remove 
interlock balls. 

4. Remove lever bracket securing bolt (4WD model with main
shaft braking mechanism only). 

5. Draw out 3rd-4th fork rod (4WD model only). 

6. Remove E-ring from O.D.-rev. fork rod (4WD model only). 

MT-16 



\~rEnd play 

~ 
bushing 

SMT025 

,'~Q 
·o 

i° 
J.li{.,f.~~ 

, 
'\'r-1-

Suitable puller 
SMT174A 

DISASSEMBLY j 11c type I 
Shift Control Components (Cont'd) 
7. Draw out O.D.-rev. fork shaft by rotating O.0.-rev. bracket 

counterclockwise (4WD model only). 

Gear Components 
1. Before disassembly, measure each gear end play. 
• If end play is not within the specified limit, disassemble and 

check the parts. 
• Replace any part which is worn or damaged. 

Gear 

1st 
2nd 
3rd 
O.D. (FS5W71C) 

End play mm (in) 

0.31-0.41 (0.0122-0.0161) 
0.11 - 0.21 (0.0043 - 0.0083) 
0.11 - 0.21 (0.0043 - 0.0083) 
0.24 - 0.41 (0.0094 - 0.0161) 

2. Mesh 2nd and reverse gear, then draw out counter front 
bearing with suitable puller. 

3. Remove snap ring and then remove sub-gear bracket, sub-gear 
spring and sub-gear. 

4. Draw out counter drive gear with main drive gear assembly 
with suitable puller. 

• When drawing out main drive gear assembly, be careful not to 
drop pilot bearing and baulk ring. 

5. Remove snap ring and draw out 3rd & 4th synchronizer and 
3rd gear. 

MT-17 



--------------Suitable puller 

KV32101330 
(See J26349-A) 

-.s-G 
'<....: 

~ 

~ 
... 
I-

~ .. 
I'= 

- !!Ji 
~ 

~ 1:::1 
L - ==:1] 

SMT546A 

SMT547A 

SMT554A 

\~ 
SMT548A 

DISASSEMBLY j 11c type I 
Gear Components (Cont'd) 
6. Disassemble parts at rear of adapter plate as follows: 
- FS5W71C-
a. Release staking on countershaft nut and mainshaft nut and 

loosen these nuts. 
Mainshaft nut: Left-hand thread 

b. Pull out 0.0. counter gear with bearing with suitable puller. 
c. Draw out reverse counter gear and spacer. 
d. Remove snap rings from reverse idler shaft, and draw out 

reverse idler gear, thrust washers and reverse idler gear bear
ing. 

e. Remove snap ring and pull out overdrive mainshaft bearing, 
then remove snap ring. (2WD model) 

f. Remove mainshaft nut. 
g. Remove speedometer drive gear and steel ball. (2WD model) 
h. Remove thrust washer, steel roller, roller bearing and washer. 
i. Remove 0.0. main gear, needle bearing and baulk ring 

(0.0.). 
j. Remove 0.0. coupling sleeve, shifting inserts and shifting 

insert springs. 
k. Remove counter gear by tapping rear end of counter gear. 
I. Press out 0.0. gear bushing, insert retainer and 0.0. syn

chronizer hub . 

- F4W71C -
a. Remove snap rings, speedometer drive gear and steel ball. 
b. Release staking on mainshaft nut and loosen it. 
c. Remove mainshaft nut and reverse main gear. 
d. Remove snap ring of countershaft rear end, and remove 

reverse counter gear. 
e. Remove reverse idler gear. 
f. Remove counter gear by tapping rear end of counter gear. 

MT-18 



J 

~q_. 

ST30031000 
(J22912-01) 

TM049A 

SMT420A 

DISASSEMBLY j 11c type I 
Gear Components (Cont'd) 
g. Draw out mainshaft assembly by tapping rear end of main

shaft. 

7. Remove thrust washer, steel ball, 1st main gear and needle 
bearing. 

Be careful not to lose steel ball. 

8. Press out 1st gear mainshaft bushing together with 2nd main 
gear with Tool. 
Then remove 2nd gear needle bearing. 

9. Remove main drive gear bearing. 
a. Remove snap ring and washer. 
b. Remove main drive gear bearing. 

MT-19 



SMT137 

Mainshaft and gear 

* 

SMT386A 

Counter gear 

SMT550A 

Shifting insert 

g 

t 
SMT387A 

SMT026 

INSPECTION 111c type I 

Shift Control Components 
• Check contact surface and sliding surface of fork rods for 

wear, scratches, projections or other damage. 

Gear Components 
GEARS AND SHAFTS 
• Check shafts for cracks, wear or bending. 
• Check gears for excessive wear, chips or cracks. 

SYNCHRONIZERS 
• 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. 
• Check insert springs for deformation. 

MT-20 



Baulk ring to 
gear clearance 

SMT140 

INSPECTION 1 nc type I 
Gear Components (Cont'd) 
• Measure clearance between baulk ring and gear. 
Clearance between baulk ring and gear 

1st&2nd 

3rd & main drive 

O.D. (FS5W71C) 

BEARINGS 

Standard 

1.20- 1.60 
(0.0472 - 0.0630) 

1.20- 1.60 
(0.0472 - 0.0630) 

1.20 - 1.60 
(0.0472 - 0.0630) 

Unit: mm (in) 

Wear limit 

0.80 (0.0315) 

0.80 (0.0315) 

0.80 (0.0315) 

• Make sure bearings roll freely and are free from noise, crack, 
pitting or wear. 
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Upper 

-Front 

ASSEMBLY 71C type 

Gear Components 
1. Install bearings into case components. 

Mainshaft ball bearing in adapter plate Countarshaft rear and bearing in O,D. gear case 
(4WD modal) 

u 

/, u 

Ba flush with front surface 
of O.D. gear case 

Counter rear bearing in adapter plate 
Countarshaft rear and bearing 
in rear extension (F4W71C) 

SMT556A 

2. Assemble adapter plate parts. 
• Install oil gutter on adapter plate and expand on rear side. 

• Install bearing retainer. 
a. Insert reverse shaft, then install bearing retainer. 

SMT028 

MT-22 



SMT426A 

ASSEMBLY 71C type ! 
Gear Components (Cont'd) 
b. Tighten each screw, then stake it at two points. 

3. I nstal I main drive gear bearing. 
a. Press in main drive gear bearing. 
b. Install main drive gear spacer. 

c. Select proper main drive gear snap ring to minimize clearance 
of groove. 

Allowable clearance of groove: 

0 - 0.13 mm (0 - 0.0051 in) 
Main drive gear snap ring 

Thickness mm (in) 

1.73 (0.0681) 

1.80 (0.0709) 

1.87 ( 0.0736) 

1.94 (0.0764) 

2.01 (0.0791) 

2.08 (0.0819) 

Part number 

32204-78005 

32204-78000 

32204-78001 

32204-78002 

32204-78003 

32204-78004 

d. Install selected snap ring on main drive gear. 

4. Assemble synchronizers. 

MT-23 



ASSEMBLY Inc type I 
Gear Components (Cont'd) 

3rd and 4th 
Spread spring Coupling sleeve 

ti~u•h: ~ 

Models with 1st gear 
ratio of 3.985 

Coupling sleeve fit ~Shifting insert spring 

Models except -e._Shifting insert 
1st gear ratio of 

O.D. l /Shifting insert spring 

Sh;t,;og ;o,e~ ~ 

~(!l!f)) 

Front 

O.D. (5th) synchronizer 
hub 

FS5W71C 

TM358 

KV31100401 
( ) 

TM439 

SMT994 3.985 SMT024 

5. Assemble 2nd main gear, needle bearing and 1st & 2nd syn
chronizer assembly, then press 1st gear bushing on mainshaft. 

6. Assemble 1st main gear, steel ball, and thrust washer on 
mainshaft. 

Before installing steel ball and thrust washer, apply grease to 
them. 
7. Install counter rear bearing to adapter plate. 

8. Press mainshaft assembly to adapter plate with Tool. 

MT-24 



Models with 1st gear 
ratio of 3.985 

ST23860000 
( ) 

KV31100401 
( ) 

Front. 

KV31100401 
( ) 

TM441 

TM442 

SMT065 

ASSEMBLY I 71C type I 
Gear Components (Cont'd) 
9. Press counter gear into adapter plate with Tool. 

10. Install 3rd main gear and 3rd & 4th synchronizer assembly. 
Pay attention to direction of synchronizer. 

SMTOOSA 

Models except 1st 
gear ratio of 3.985 

Front. 

SMT031 

11. Install thrust washer on mainshaft and secure it with main
shaft front snap ring. 

Select proper snap ring that will minimize clearance of groove 
in mainshaft. 

Mainshaft front snap ring: 
Refer to S.D.S. 

12. Apply gear oil to mainshaft pilot bearing and install it on 
mainshaft. 

13. 'Press counter drive gear with main drive gear with Tool. 

Pay attention to direction of counter drive gear. 
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/ Sub.gear 

L, Sub.gear spring 

Sub,gaar brackat 
SMT628A 

TM366 

ST22360002 
( ) 

KV31100401 

TM443 

-Front 

TM451 

ASSEMBLY I 71C type I 
Gear Components (Cont'd) 
14. Install sub-gear components. 
a. Install sub-gear and sub-gear bracket on counter drive gear 

and then select proper snap ring that will minimize clearance 
of groove in counter gear. 

b. 

Allowable clearance of groove: 
0 - 0.18 mm (0 - 0.0071 in) 

Counter drive gear snap ring: 

Parts number Thickness mm (in) 

32215-E9000 1.4 (0.055) 

32215-E9001 1.5 (0.059) 

32215-E9002 1.6 (0.063) 

Remove snap ring, sub-gear bracket and sub-gear 
counter gear. 

from 

c. Reinstall sub-gear and sub-gear bracket with sub-gear spring 
between them. 

15. Install selected counter drive gear snap ring. 

16. Press counter gear front bearing onto counter gear. 

17. Assemble parts at rear of adapter plate as follows: 

- FS5W71C -
a. Install reverse idler gear to reverse idler shaft with spacers, 

snap rings and needle bearing. 
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Shifting inserl 

~
t::, 

Front 

O.D. (5th) synchronizer 
hub 

ST22360002 
(J25679-01) 

Insert shifting spring 

SMT095A 

SMT531 

ASSEMBLY I 71C type I 
Gear Components (Cont'd) 
b. Install insert retainer and 0.0. synchronizer to mainshaft. 
Pay attention to direction of hub. 

c. Install 0.0. gear bushing with Tool. 
d. Install 0.0. main gear and needle bearing. 
e. Install spacer, reverse counter gear and 0.0. counter gear. 
0.0. main gear and 0.0. counter gear should be handled as a 
matched set. 
f. Install washer, roller bearing, steel roller, thrust washer, steel 

ball and speedometer drive gear. 
g. Tighten mainshaft rock nut temporarily. 
Always use new. lock nut. 

h. Install countershaft rear end bearing with Tool. 

- F4W71C-
a. Install reverse main gear, plain washer and mainshaft nut. 

Then tighten mainshaft nut temporarily. 
Always use new lock nut. 

b. Install counter reverse gear and secure with snap ring that will 
minimize clearance of groove in countershaft. 

Counter reverse gear snap ring: 

Part number Thickness mm (in) 

32228-E9200 1.4 (0.055) 

32228-E9201 1.5 (0.059) 

32228-E9202 1.6 (0.063) 

c. Install reverse idler gear. 
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! 
I: 
0 

22520000 
6348) 

Torque wrench 

.-..-----L m (ft)----<~ 
0.10 m 
(0.33 ft) N·m -

- (kg-m} 
(ft-lb) 157 ,---.,------.---r----, 

(16} 

(110} 
147t----+---+-~f--
(15} 

; (100) 1371--"""'-'-~ 
(14 r:: 

~ 
a: 

u (90) 

(80) 

SMT004A 

Mainshaft 

127 
(13 

0.6 0.7 0.8 
--,-........,_----'----'-~m 

(2.0l (2.5l (ft) 
Length of torque wrench 

Countershaft 

ASSEMBLY j 11c type I 
Gear Components (Cont'd) 
18. Mesh 2nd and reverse gears and tighten mainshaft lock nut 

with Tool. 

Use the left chart when deciding the reading torque 
( Length of torque wrench vs. setting or reading torque) 

19. Tighten countershaft lock nut. ( FS5W71 C) 
Always use new lock nut. 

20. Stake mainshaft lock nut and countershaft lock nut with a 
punch. 

21. Measure gear end play. For the description, refer to "DIS
ASSEMBLY". 
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Fork rod 
(1st & 2nd) 

Fork rod 
(3rd & 4th) 

-,---,,-_L Interlock plunger 

/,,,!!~~::,..,Interlock 
ball 

SMT992 

ASSEMBLY Inc type I 

Shift Control Components 
1. Install shift rods, interlock planger, interlock balls and check 

balls. 

a. 1st-2nd shift fork 

b. 3rd-4th shift fork 

c. O.D.-reverse shift fork or reverse shift fork 
-FS5W71C -

-F4W71C-

MT-29 



ASSEMBLY I 11c type I 
Shift Control Components (Cont'd) 
2. Install O.D.-rev. fork shaft by rotating O.D.-rev. bracket 

clockwise (4WD model with mainshaft braking mechanism 
only). 

3. Install E-ring on O.D.-rev. fork rod (4WD model only). 

4. Install lever bracket securing bolt (4WD model only). 
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ASSEMBLY j 11c type I 

Case Components 
1. l.nstall front cover oil seal. 
Apply multi-purpose grease to seal lip. 

2. Apply sealant to mating surface of transmission case. 

3. Slide gear assembly onto adapter plate by lightly tapping 
with a soft hammer. 

4. Apply sealant to mating surface of adapter plate. 

5. Install rear extension. 
6. Fit main drive bearing snap ring. 
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A: Distance from bearing 
surface to transmission 
case 

1 Transmission case 
2 Counter gear front bearing 
3 Counter gear 

TM371 

ASSEMBLY 

Case Components (Cont'd) 
7. Select counter front bearing shim. 

''A" Thickness of shim 

I 11c type f 

Unit· mm (in) 

I Part number 

4.52 - 4.71 
(0.1780- 0.1854) 

Not necessary 

4.42 - 4.51 
(0.1740 - 0.1776) 

0.1 (0.004) 32218-V5000 

4.32 - 4.41 
(0.1701 - 0.1736) 

0.2 (0.008) 32218-V5001 

4.22 - 4.31 
(0.1661 - 0.1697) 

0.3 (0.012) 32218-V5002 

4.12-4.21 
(0.1622 - 0.1657) 

0.4 (0.016) 32218-V5003 

4.02 - 4.11 
(0.1583 - 0.1618) 

0.5 (0.020) 32218-V5004 

3.92 • 4.01 
(0.1543 - 0.1579) 

0.6 (0.024) 32218-V5005 

8. Install gasket and front cover. 
9. Install return spring plugs, check ball, return springs and 

select check plunger. 
10. Install control housing and gasket. 
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J} 5689-A) 
SMT368A 

SMT369A 

DISASSEMBLY I FS5R30A I 

Case Components 
1. Remove check ball plug, check spring and check ball. Then 

remove interlock stopper. 
If interlock assembly is removed as a unit, the check ball can 
fall into transmission case. 

2. Remove control housing, return spring and check ball. 

3. Drive out retaining pin from striking arm. 

4. Remove rear extension (or O.D. gear case) together with 
striking arm by tapping lightly. 
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\ 
l. 
ring 

s I 

~ ' w~ ,,, , , ' \ 
SMT371A 

DISASSEMBLY 

Case Components (Cont'd) 
5. Remove front cover and gasket. 

I FS5R30A I 

6. Remove stopper ring and main drive bearing snap ring. 

7. Remove transmission case by tapping lightly. 

8. Remove front cover oil seal. 

Shift Control Components 
1. Mount adapter plate on vise. 
2. Remove O.D. & reverse fork rod. 
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End play 

Shaft or 
bushing 

ST23540000 
(J25689-A) 

DISASSEMBLY I FS5R30A I 
Shift Control Components (Cont'd) 
3. Drive out retaining pin from striking lever. 
4. While pulling out striking rod, remove striking lever and 

striking interlock. Then remove 1st & 2nd, 3rd & 4th and 
reverse shift fork. 

5. Drive out retaining pin from O.D. shift fork. 
6. Pull out O.D. fork rod and then remove O.D. shift fork. 

Gear Components 
1. Before removing gears and shafts, measure each gear end 

play. 

Gear 

1st main gear 

2nd main gear 

3rd main gear 

O.D. counter gear 

Reverse main gear 

End play mm (in) 

0.23 - 0.33 (0.0091 - 0.0130) 

0.23 - 0.33 (0.0091 - 0.0130) 

0.23 - 0.33 (0.0091 - 0.0130) 

0.23 - 0.33 (0.0091 - 0.0130) 

0.33 - 0.43 (0.0130 - 0.0169) 

• If not within specification, disassemble and check contact 
surface of gear to hub, washer, bushing, needle bearing and 
shaft. 

2. Remove rear side components on mainshaft and counter gear. 
a. Remove reverse coupling sleeve. 
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SMT773A 

DISASSEMBLY j FS5R30A I 
Gear Components (Cont'd) 
b. Remove mainshaft rear snap ring and counter gear rear snap 

ring. 
c. Remove C-ring holder and mainshaft C-rings from mainshaft. 

Use punch and hammer to remove C-rings. 

d. Pull out counter gear rear end bearing. 
e. Remove reverse idler gear and reverse idler thrust washers. 

f. Pull out mainshaft rear bearing (2WD model). 

g. Pull out reverse main gear together with mainshaft spacer and 
reverse synchronizer hub. Then remove reverse gear needle 
bearings. 

h. Pull out reverse counter gear. 
i. Remove O.D. coupling sleeve together with O.D. baulk ring, 

reverse baulk ring and spring inserts. 
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DISASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
j. Pull out reverse gear bushing. 

k. Pull out O.D. counter gear together with reverse cone. 

3. Press out mainshaft and counter gear alternately. 

I 
Alternately 

r- --....... 

I I 
Make sure to alternate press between mainshaft and counter gear not to allow 
the front surface of one to contact the rear surface of the other. 

4. Remove front side components on mainshaft. 
a. Remove 1st gear washer and steel ball. 
b. Remove 1st main gear and 1st gear needle bearing. 

SMT383A 
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ST30031000 
(J22912-01) 

SMT384A 

SMT385A 

SMT404A 

DISASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
c. Press out 2nd main gear together with 1st gear bushing and 

1st & 2nd synchronizer assembly. 
d. Remove mainshaft front snap ring. 

e. Press out 3rd main gear together with 3rd & 4th synchronizer 
assembly and 3rd gear needle bearing. 

5. Remove front side components on counter gear. 
a. Remove counter gear rear thrust bearing. 

b. Remove sub gear components. 

6. Remove main drive gear bearing. 
a. Remove main drive gear snap ring and spacer. 
b. Press out main drive gear bearing. 
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Counter gear front bearing in transmission case 

Counter gear rear end bearing in 0.0. gear case 
(4WD model) 

DISASSEMBLY 

Gear Components {Cont'd) 
7. Remove bearings from case components. 

SMT388A 

SMT390A 

Mainshaft front bearing in adapter plate 

Counter gear rear bearing in adapter plate 

{ ~ 

------- ST37750000 
(J34286) 

MT-43 

I FS5R30A I 

SMT396A 

SMT394A 



Shift fork 

-(•• 
0~ ~ 

,;""''~\ 

SMT398A 

Mainshaft and gear 

SMT386A 

Counter gear 

Shifting insert 

r!=~ 

t 

SMT140 

INSPECTION I FS5R30A I 

Shift Control Components 
• Check contact surface and sliding surface for wear, scratches, 

projections or other damage. 

Gear Components 
GEARS AND SHAFTS 
• Check shafts for cracks, wear or bending. 
• Check gears for excessive wear, chips or cracks. 

SYNCHRONIZERS 
• 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. 
• Check insert springs for deformation. 

Clearance between baulk ring and gear 

1st & 2nd 

3rd & main drive 

O.D. 

Standard 

1.05 -1.3 (0.0413 - 0.0512). 

1.05 -1.3 (0.0413 - 0.0512) 

1.05-1.3 (0.0413-0.0512) 

Unit: mm (in) 

Wear limit 

0.7 (0.028) 

0.7 (0.028) 

0.7 (0.028) 

If the clearance is smaller than the wear limit, replace baulk ring. 
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INSPECTION j FS5R30A I 
Gear Components (Cont'd) 
• Measure wear of reverse baulk ring. 
a. Place baulk ring in position on reverse cone. 
b. While holding baulk ring against reverse cone as far as it will 

go, measure dimension "A" with dial indicator. 

Dimension "A" 

Standard 

-0.1 to 0.35 
(-0.0039 to 0.0138) 

Unit: mm (in) 

Wear limit 

0.7 (0.028) 

c. If dimension "A" is larger than the wear limit, replace baulk 
ring. 

BEARINGS 
• Make sure bearings roll freely and are free from noise, crack, 

pitting or wear. 
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ASSEMBLY j FS5R30A I 
Gear Components 
1. Install bearings into case components. 

Counter gear front bearing in transmission Mainshaft front bearing in adapter plate 
case 

* 

(J2552 SMT389A SMT397A 
Counter gear rear end bearing in O.D. gear case 
(4WD model) 

0 

C 

\ 
Be flush with front surface of O.D. gear case. 

SMT425A 

SMT426A 

Counter gear rear bearing in adapter plate 

SMT391A SMT395A 

2. Install main drive gear bearing. 
a. Press main drive gear bearing. 
b. Install main drive gear spacer. 

c. Select proper main drive gear snap ring to minimize clearance 
of groove. 

Allowable clearance of groove: 
0 - 0.1 mm (0 - 0.004 in) 

Main drive gear snap ring 

Thickness mm (in) 

1.89 (0.0744) 

1.98 (0.0780) 

2.05 (0.0807) 

2.12 (0.0835) 

2.19 (0.0862) 

Part number 

32204-01GOO 

32204-01 GO 1 

32204-01 G02 

32204-01G03 

32204-01G04 

d. Install selected snap ring on main drive gear. 
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SMT577A 

;::.. 

Brass drift 

SMT405A 

Coupling sleeve 

Synchronizer hub 

Spread spring 

SMT422A 

SMT399A 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
3. Install components on counter gear. 
a. Install sub-gear components. 

When installing sub-gear snap ring, tap sub-gear snap ring into 
position on counter gear. 

b. Install counter gear rear thrust bearing. 

4. Install front side components on mainshaft. 
a. Assemble 1st & 2nd synchronizer. 

b. Assemble 3rd & 4th synchronizer. 

c. Press on 3rd & 4th synchronizer assembly together with 3rd 
main gear and 3rd gear needle bearing. 
Pay attention to direction of synchronizer assembly. 
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SMT400A 

SMT401A 

SMT402A 

SMT403A 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
d. Select proper snap ring to minimize clearance of groove. 

Allowable clearance of groove: 
0- 0.1 mm (0- 0.004 in) 

Mainshaft front snap ring 

Thickness mm (in) Part number 

1.89 (0.0744) 32204-01 GOO 

1.98 (0.0780) 32204-01 G01 

2.05 (0.0807) 32204-01 G02 

2.12 (0.0835) 32204-01 G03 

2.19 (0.0862) 32204-01 G04 

e. Install selected snap ring on mainshaft. 

f. Fress on 1st & 2nd synchronizer assembly together with 2nd 
main gear and 2nd gear needle bearing. 

g. Press on 1st gear bushing using 1st gear washer. 
h. Install 1st main gear and needle bearing. 

i. Install steel ball and 1st gear washer. 
Apply multi-purpose grease to steel ball and 1st gear washer 
before installing. 
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Counter gear front 
thrust bearing-------0) 

Sub-gear 

Counter gear rear 
thrust bearing 

11,~;-.>1t---Counter 
gear 

Counter gear 

Th_Measured 
end play 

SMT578A 

ASSEMBLY I FS5R30A I 
Gear Components {Cont'd) 
5. Select proper counter gear front bearing shim when replacing 

transmission case, counter gear, counter gear thrust bearing 
or sub-gear components. 

a. Install counter gear with sub-gear components, counter gear 
front and rear thrust bearing on adapter plate. 

b. Remove counter gear front bearing shim from transmission 
case. 

c. Place adapter plate and counter gear assembly in transmission 
case (case inverted). 

d. Tighten adapter plate to transmission case using 2 bolts. 
e. Place dial indicator on rear end of counter gear. 
f. Move counter gear up and down and measure dial indicator 

deflection. 
g. Select proper shim using table below as a guide. 

Counter gear end play: 
0.10 - 0.25 mm (0.0039 - 0.0098 in) 

Table for selecting proper counter gear front bearing shim 

Dial indicator deflection 
Thickness of 

mm (in) 
proper washer Part number 

mm (in) 

0.93 - 1.02 (0.0366 - 0.0402) 0.88 (0.0346) 32218-01 G 11 

1.03 - 1.12 (0.0406 - 0.0441) 0.96 (0.0378) 32218-01 G 12 

1.13 - 1.22 (0.0445 - 0.0480) 1.04 (0.0409) 32218-01 G 13 

1.23 - 1.32 (0.0484 - 0.0520) 1.12 (0.0441) 32218-01 G 14 

1.33 - 1.42 (0.0524 - 0.0559) 1.28 ( 0.0504) 32218-01 G 15 

1.43 - 1.52 (0.0563 - 0.0598) 1.36 (0.0535) 32218-01 G 16 

1.53 - 1.62 (0.0602 - 0.0638) 1.44 (0.0567) 32218-01 G 17 
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SMT433A 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
6. Select proper reverse idler rear thrust washer when replacing 

rear extension (or O.D. gear case), reverse idler gear, reverse 
idler shaft or reverse idler thrust washer. 

a. Install reverse idler gear, reverse idler needle bearings, reverse 
idler thrust washers and reverse idler shaft into rear extension 
(or O.D. gear case). 
When replacing reverse idler rear washer, install either A or B. 

Reverse idler rear thrust washer 

A 

B 

Thickness mm (in) 

1.97 (0.0776) 

2.07 (0.0815) 

Part number 

32284-01G10 

32284-01 G11 

b. Place dial indicator on front end of reverse idler shaft. 
c. Put straightedge on front surface of rear extension (or O.D. 

gear case) as a stopper of reverse idler shaft. 
d. Move reverse idler shaft up and down and measure reverse 

idler gear end play. 
Reverse idler gear end play: 

0.30 - 0.53 mm (0.0118 - 0.0209 in) 
e. If not within specification, replace reverse idler rear thrust 

washer with the other (A or B) and check again. 
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Push up with screwdriver. 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
7. Install mainshaft and counter gear on adapter plate and main 

drive gear on mainshaft. 
a. Mount adapter plate on vise and apply multi-purpose grease 

to counter gear rear bearing. 

b. Install mainstiaft a little on mainshaft front bearing. 
To allow for installation of counter gear, do not install 
mainshaft completely. 

c. Install counter gear on counter gear rear bearing and install 
main drive gear, pilot bearing and spacer on mainshaft. 

When installing counter gear into counter gear rear bearing, 
push up on upper roller of counter gear rear bearing with screw
driver. 

d. Install Tools (J26349-3) onto adapter plate and C-ring and 
C-ring holder on mainshaft. 

e. Install Tool (J34328) on mainshaft. 
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ST37750000~ 
/ (J34332 )- '-... 

// 
SMT444A 

ST37750000 
(J34332) 

SMT582A 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
f. Install mainshaft and counter gear completely by extending 

length of J26349-3. 

8. Install rear side components on mainshaft and counter gear. 
a. Install O.D. gear bushing while pushing on the front of 

counter gear. 

b. Install O.D. main gear. 
Pay attention to direction of 0.0. main gear. (Bis wider than 
A as shown at left.) 

c. Install adapter plate with gear assembly onto transmission 
case. 

d. Install O.D. gear needle bearing and then install O.D. counter 
gear and reverse idler shaft. 

e. Install reverse gear bushing with speedometer drive gear 
(2WD model). 

f. Install reverse cone. 
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Insert spring 

Reverse baulk ring 

rrtn • Front 
SMT585A 

SMT586A 

ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
g. Install ins~rt springs and reverse baulk ring on O.D. coupling 

sleeve. Then install them and O.D. baulk ring on O.D. 
counter gear. 
Pay attention to direction of O.D. coupling sleeve. 

h. Install reverse counter gear. 
i. Install reverse gear needle bearing and then install reverse 

main gear, reverse idler gear and reverse idler thrust washers. 

j. Install reverse hub. 
Pay attention to its direction. 

k. Install mainshaft spacer and mainshaft rear bearing (2WD 
model). 
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ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
I. Install counter gear rear end bearing. 
m. Separate adapter plate from transmission case and Mount 

adapter plate on vice again. 

n. Select proper mainshaft C-ring to minimize clearance of 
groove. 

Allowable clearance of groove: 
0- 0.1 mm (0- 0.004 in) 

Mainshaft C-ring 

Thickness mm (in) Part number Thickness mm (in) 

2.63 (0.1035) 32348-01 G 15 3.19 (0.1256) 

2.70 (0.1063) 32348-01 GOO 3.26 (0.1283) 

2.77 (0.1091) 32348-01 G01 3.33 (0.1311) 

2.84 (0.1118) 32348-01 G02 3.40 (0.1339) 

2.91 (0.1146) 32348-01 G03 3.47 (0.1366) 

2.98 (0.1173) 32348-01 G04 3.54 (0.1394) 

3.05 (0.1201) 32348-01 G05 3.61 (0.1421) 

3.12 (0.1228) 32348-01 G06 3.68 (0.1449) 

Part number 

32348-01G07 

32348-01 GOS 

32348-01 G09 

32348-01G10 

32348-01G11 

32348-01 G 12 

32348-01 G 13 

32348-01 G 14 

o. Install selected C-ring, C-ring holder and mainshaft rear snap 
ring. 

p. Install spacer and then select proper counter gear rear snap 
ring to minimize clearance of groove. 

Allowable clearance of groove: 
0 - 0.1 mm (0 - 0.004 in) 

Counter gear rear snap ring 

Thickness mm (in) Part number 

1 .26 (0.0496) 32236-01G08 

1.32 (0.0520) 32236-01 GOO 

1.38 (0.0543) 32236-01 G01 

1.44 (0.0567) 32236-01 G02 

1.50 (0.0591) 32236-01 G03 

1.56 (0.0614) 32236-01G04 

1.62 (0.0638) 32236-01G05 

1.68 (0.0661) 32236-0iG06 

1.74 (0.0685) 32236-01 G07 

q. Install selected counter gear rear snap ring. 
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ASSEMBLY I FS5R30A I 
Gear Components (Cont'd) 
r. lnstali reverse coupling sleeve. 

Pay attention to its direction. 
s. Measure each gear end play as a final check - Refer to 

"0ISASSEMBL Y". 

Shift Control Components 
1. Install 0.0. fork rod and 0.0. shift fork. Then install 

retaining pin into 0.0. shift fork. 
2. Install 1st & 2nd, 3rd & 4th and reverse shift fork onto 

coupling sleeve. 

3. Install striking rod into hole of shift forks, striking lever and 
interlock and then install retaining pin into striking lever. 
Make sure that striking rod moves smoothly. 

Case Components 
1. Install front cover oil seal. 

Apply multi-purpose grease to seal lip. 
2. Install selected counter gear front bearing shim onto 

transmission case. 
Apply multi-purpose grease. 

3. Apply sealant to mating surface of transmission case. 

4. Install gear assembly onto transmission case. 
5. Install check spring and check ball into interlock stopper. 

Apply multi-purpose grease to check ball. 
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~ 0 0 
~ 0 

. ~ 

Thread of 3 bolts 

1 SMT459A 

SMT461 A 

!} 25689-A) 
SMT368A 

ASSEMBLY I FS5R30A I 
Case Components (Cont'd) 
6. Install interlock stopper assembly and then tighten check 

ball plug. 
Apply sealant to thread of check ball plug. 

7. Install stopper ring and main drive bearing snap ring. 

8. Install front cover and gasket. 
Apply sealant to thread of 3 bolts shown left. 

9. Apply sealant to mating surface of adapter plate. 

10. Install rear extension (or O.D. gear case) together with 
striking arm. 

11. Install retaining pin into striking arm. 
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rface of 
control housing SMT462A 

2WD model 4WD model 

SMT572A 

ASSEMBLY I FS5R30A I 
Case Components (Cont'd) 
12. Install return spring and check ball and then install control 

housing. 
Apply sealant to mating surface of rear extension (or O.D. 
gear case). 

13. Tighten control housing bolts. 
Bolt head size: 

A bolts 12 mm 
B bolts 13 mm 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

Vehicle model 2WD 4WD 2WD 4WD 

Transmission model F4W71C FS5W71C FS5R30A 

Engine Z24i VG30i 

No. of speeds 4 5 

Shift pattern 

1 3 1 3 5 

J-+, ~ 
2 4 R 2 4 A 

Synchromesh wpe Warner 

Gear ratio 
1st 3.321 3.321 3.592 3.985 3,580 4.061 
2nd 1.902 1.902 2.246 2.246 2.077 2.357 
3rd 1.308 1.308 1.415 1.415 1.360 1.49.0 
4th 1.000 1.000 1.000 1.000 1.000 1.000 
O.D. - 0.838 0.821 0.821 0.811 0.862 
Reverse 3.382 3.382· 3.657 3.657 3,636 4.125 

No. of teeth 
Mainshaft 

Drive 22 22 21 21 22 20 
1st 33 33 33 34 32 32 
2nd 27 27 28 28 30 30 
3rd 26 26 26 26 29 28 
O.D. - 22 21 21 24 23 
Reverse 36 36 36 36 30 30 

Countershaft 
Drive 31 31 32 32 32 33 
1st 14 14 14 13 13 13 
2nd 20 20 19 19 21 21 
3rd 28 28 28 28 31 31 
O.D. - 37 39 39 43 44 
Reverse 15 15 15 15 12 12 

Reverse idler gear 21 21 21 21 22 22 

Oil capacity 2 (US pt, Imp pt) 1.7 2.0 4.0 2.4 3.6 
(3-5/8, 3) (4-1 /4, 3-1 /2) (8-1/2, 7) (5-1/8, 4-1/4) (7-5/8, 6-3/8) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) j 11c type J 

Inspection and Adjustment
FS5W71C and F4W71C 

GEAR END PLAY 

1st gear 

2nd gear 

3rd gear 

O.D. gear 

FS5W71C 

0.31 • 0.41 
(0.0122-0.0161) 

0.11 - 0.21 
(0.0043 -0.0083) 

0.11 • 0.21 
(0.0043 • 0.0083) 

0.24 • 0.41 
(0.0094 -0.0161) 

Unit:. mm (in) 

F4W71C 

0.31 • 0.41 
(0.0122 -0.0161) 

0.11 -0.21 
(0.0043 -0.0083) 

0.11 -0.21 
(0.0043 • 0.0083) 

CLEARANCE BETWEEN BAULK RING 
AND GEAR 

FS5W71C 

Standard 

1st & 2nd 1.20 • 1.60 
(0.0472 • 0.0630) 

3rd & main drive 
1.20 • 1.60 , 

(0,0472 - 0,0630) 

O.D. 1.20 • 1.60 
(0.0472 • 0.0630) 

Wear limit 
1st & 2nd 0,80 (0.0315) 
3rd & main drive 0.80 (0.0315) 
O.D. 0.80 (0.0315) 

AVAILABLE SNAP RINGS 
Main drive gear bearing 

Unit: mm (in) 

F4W71C 

1.20- 1.60 
(0.0472 • 0.0630) 

1,20 -1.60 
(0,0472 • 0.0630) 

0,80 (0.0315) 
0.80 (0.0315) 

Allowable clearance 0 • 0.13 mm (0 - 0.0051 in) 

Thickness mm (in) 

1 ,73 (0.0681) 
1.80 (0.0709) 
1.87 (0.0736) 
1.94 (0.0764) 
2.01 (0.0791) 
2.08 (0.0819) 

Mainshaft front 

Allowable clearance 

Thickness mm (in) 

2.4 (0.094) 
2.5 (0.098) 
2.6 (0.102) 

Part number 

32204-78005 
32204-78000 
32204-78001 
32204-78002 
32204-78003 
32204-78004 

0 -0.18 mm (0 -0.0071 in) 

Part number 

32263-V5200 
32263-V5201 
32263-V5202 

Mainshaft rear end bearing 
(FS5W71C 2WD model) 

Allowable clearance 

Thickness mm (in) 

1.1 (0.043) 
1.2 (0.047) 
1.3 (0.051) 
1.4 (0.055) 

Counter drive gear 

Allowable clearance 

Thickness 'mm (in) 

1.4 (0.055) 
1.5 (0.059) 
1.6 (0.063) 

0 - 0.14 mm (0 -0.0055 in) 

Part number 

32228-20100 
32228-20101 
32228-20102 
32228-20103 

0 -0.18 mm (0 -0.0071 in) 

Part number 

32215-E9000 
32215-E9001 
32215-E9002 

Counter reverse gear (F4W71C) 

Allowable clearance 

Thickness mm (in) 

1.4 (0.055) 
1.5 (0.059) 
1.6 (0.063) 

AVAILABLE SHIMS 
Counter front bearing 

TM371 

"A" 

4.52 -4.71 (0.1780-0.1854) 

4.42 -4.51 (0.1740-0.1776) 
4.32-4.41 (0.1701 -0.1736) 
4.22 -4.31 (0.1661 -0.1697) 
4.12-4.21 (0.1622 -0.1657) 
4.02 -4.11 (0.1583 -0.1618) 
3.92 • 4.01 (0.1543 • 0.1579) 

O -0.18 mm (0 -0.0071 in) 

Part number 

32228-E9200 
32228-E9201 
32228-E9202 

Unit: mm (in) 

A: Distance from bearing 
surface to transmission 
case 

1 Transmission case 
2 Counter gear front bearing 
3 Counter gear 

Thickness 
of shim 

Part number 

Not necessary 

0.1 (0.004) 
0.2 (0.008) 
0.3 (0.012) 
0.4 (0.016) 
0.5 (0.020) 
0.6 (0.024) 

32218-V5000 
32218-V5001 
32218-V5002 
32218-V5003 
32218-V5004 
32218-V5005 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) Inc type I 

Tightening Torque - FS5W71C and F4W71C 

TRANSMISSION INSTALLATION GEAR ASSEMBLY 

Unit N·m kg-m ft-lb Unit N•m kg-m ft-lb 

Clutch operating cylinder 30-40 3.1 - 4.1 22 -30 Rear extension to 16- 20 1.6 - 2.0 12 - 14 

Transmission securing bolt Refer to removal and Installation. transmission case 

Crossmember to frame Refer to EM section. Front cover to 16 - 21 1.6 - 2.1 12 - 15 
transmission case 

Rear mounting insulator Refer to EM section. 
to rear extension Control housing to rear 

extension 14 - 18 1.4 - 1.8 10- 13 
Starter motor fixing bolt Refer to EM section. 

Ball pin 20-34 2.0 - 3.5 14 -25 

Filler plug 25 - 34 2.5- 3.5 18 -25 

Drain plug 25 -34 2.5-3.5 18 -25 

Speedometer sleeve 4-5 0.4 - 0.5 2.9 -3.6 
installation 

Return spring plug 20-29 2.0-3.0 14-22 

Reverse check sleeve to 4-5 0.4 -0.5 2.9 -3.6 
transmission case 

Reverse lamp switch 20-29 2.0-3.0 14-22 

Check ball plug 19 -25 1.9 -2.5 14 -18 

Mainshaft lock nut 137-167 14.0 -17.0 101 -123 
(without Tool) 

Countershaft lock nut 98 -127 10.0-13.0 72 -94 
(FS5W71C) 

Striking lever lock nut 9 -12 0.9 -1.2 6.5 -8.7 

Bearing retainer to 19 - 25 1.9 - 2.5 14 - 18 

adapter plate 

Baffle plate fixing bolt 3-5 0.3 -0.5 2.2-3.6 

(4WD model) 
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SERVICE DATA AND SPECIFICATIONS {S.D.S.) I FS5R30A I 

GEAR END PLAY 

Inspection and Adjustment - FS5R30A 
Mainshaft front snap ring 

Gear End play mm (in) 

1st main gear 

2nd main gear 

3rd main gear 

O.D. counter gear 

Reverse main gear 

0.23 -0.33 (0.0091 -0.0130) 

0.23 -0.33 (0.0091 -0.0130) 

0.23-0.33 (0.0091 -0.0130) 

0.23 - 0.33 (0.0091 - 0.0130) 

0.33-0.43 (0.0130-0.0169) 

Counter gear 

Reverse idler gear 

0.10 -0.25 (0.0039 -0.0098) 

0.30 -0.53 (0.0118 -0.0209) 

CLEARANCE BETWEEN BAULK RING 
AND GEAR 

Unit: mm (in) 

Standard Wear limit 

1st & 2nd 
1.05 -1.3 

0.7 (0.028) 
(0.0413 - 0.0512) 

3rd & main 1 .05 - 1.3 
0.7 (0.028) 

drive (0.0413 - 0.0512) 

O.D. 
1.05 -1.3 

0.7 (0.028) 
(0.0413 - 0.0512) 

DISTANCE BETWEEN REAR SURFACE 
OF REVERSE CONE AND 
REVERSE BAULK RING 

Dimension "A" 

(Re;erse cone 

~ 
Reverse baulk rin~ 

Standard 

-0.1 to 0.35 
(-0.0039 to 0.0138) 

AVAILABLE SNAP RING 
Main drive gear snap ring 

Unit: mm (in) 

Wear limit 

0.7 (0.028) 

Allowable clearance 0 -0.1 mm (0 - 0.004 in) 

Thickness mm (in) 

1.89 (0.0744) 

1 .98 (0 .0780) 

2.05 (0.0807) 

2.12 (0.0835) 

2.19 (0.0862) 

Part number 

32204-01 GOO 

32204-01 G01 

32204-01 G02 

32204-01 G03 

32204-01 G04 

Allowable clearance 

Thickness mm (in) 

1.89 (0.0744) 

1 .98 (0 .0780) 

2.05 (0.0807) 

2.12 (0.0835) 

2.19 (0.0862) 

Counter gear rear snap ring 

Allowable clearan<:e 

Thickness mm (in) 

1.26 (0.0496) 

1.32 (0 .0520) 

1.38 (0.0543) 

1 .44 (0 .0567 ) 

1.50 (0.0591) 

1.56 (0.0614) 

1.62 (0.0638) 

1 .68 (0 .0661) 

1.74 (0.0685) 

AVAILABLE C-RING 
Mainshaft C-ring 

Allowable clearance 

Thickness 
Part number 

mm (in) 

2.63 (0.1035) 32348-01G15 

2.70 (0.1063) 32348-01 GOO 

2.77 (0.1091) 32348-01 G01 

2.84 (0.1118) 32348-01 G02 

2.91 (0.1146) 32348-01G03 

2.98 (0.1173) 32348-01 G04 

3.05 (0.1201) 32348-01 G05 

3.12 (0.1228) 32348-01 G06 
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0 -0.1 mm (0 -0.004 in) 

Part number 

32204-01 GOO 

32204-01 G01 

32204-01 G02 

32204-01 G03 

32204-01 G04 

0 -0.1 mm (0 -0.004 in) 

Part number 

32236-01 GOS 

32236-01 GOO 

32236-01 G01 

32236-01 G02 

32236-01 G03 

32236-01 G04 

32236-01 G05 

32236-01 G06 

32236-01 G07 

0 -0.1 mm (0 -0.004 in) 

Thickness 
Part number 

mm (in) 

3.19 (0.1256) 32348-01 G07 

3.26 (0.1283) 32348-01 GOS 

3.33 (0.1311) 32348-01 G09 

3.40 (0.1339) 32348-01 G10 

3.47 (0.1366) 32348-01G11 

3.54 (0.1394) 32348-01G12 

3.61 (0.1421) 32348-01G13 

3.68 (0.1449) 32348-01G14 



SERVICE DATA AND SPECIFICATIONS (S.D.S.) I FS5R30A I 
Inspection and Adjustment - FS5R30A 
(Cont'd) 

AVAILABLE SHIM AND WASHER 
Table for selecting proper counter gear 
front bearing shim 

Dial indicator deflection 
mm (in) 

Thickness of 
proper washer Part number 

mm (in) 

0.93-1.02 (0.0366-0.0402) 0.88(0.0346) 32218-01G11 

1.03-1.12 (0.0406-0.0441) 0.96(0.0378) 32218-01G12 

1 .13 - 122 (0.0445 -0.0480) 1.04 (0.0409) 32218-01G13 

123 -1.32 (0.0484 -0.0520) 1.12 (0.0441) 32218-01 G14 

1 .33 - 1 .42 (0 .0524 - O .0559) 1 .28 ( 0,0504) 32218-01 G 15 

1 .43 - 1 .52 (0 .0563 - 0 .0598) 1 .36 ( 0 .0535) 3221 8-01 G 16 

1.53 • 1 .62 (0 .0602 - 0.0638) 1 .44 (0.0567) 32218-01G17 

Reverse idler rear thrust washer 

Thickness mm (in) 

1.97 (0.0776) 

2.07 (0.0815) 

TRANSMISSION INSTALLATION 
Tightening Torque -FS5R30A 

GEAR A'SSEMBL Y 

Unit N·m kg-m ft-lb Unit N•m 

Clutch operating cylinder 30 -40 3.1 -4.1 22 -30 Rear extension 31 -42 

Transmission securing bolt Refer to Removal and Installation. (or O.D. gear case) 

39 -49 4.0 • 5.0 29 • 36 
to transmission case 

Engine gusset to engine 

Refer to section TF. 
Front cover to 16 • 21 

Second crossmember transmission case 
fixing bolt 

Control housing to 16 -21 
Rear mounting insulator Refer to section EM. rear extension 
to rear extension (or O .D. gear case) 
Starter motor fixing bolt Refer to section EM. Ball pin 31 -42 

Filler plug 25 -34 

Drain plug 25 -34 

Speedometer pinion 4-5 
installation 

Interlock stopper fixing 31 -42 
bolt 

Check ball plug 19 -25 

Select check plug 20-29 

Reverse check sleeve 6.3 -8.3 
fixing bolt 

0.0. & reverse fork rod 25 -29 
to reverse shift fork 

0 .D. and reverse shift fork 29 -34 
connecting bolt 

Guide plate to rear 6.3 -8.3 
extension 
(or 0.0. gear case) 

Bearing retainer to adopter 16 -21 
plate 

Baffle plate to O .D. gear 6.3 -8.3 
case (4WD model) 

Reverse lamp switch 20 -29 

Neutral switch 20 -29 
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Part number 

32284-01G10 

32284-01 G11 

kg-m ft-lb 

3.2 -4.3 23 -31 

1.6 -2.1 12 -15 

1.6 - 2.1 12 -15 

3.2 -4.3 23 -31 

2.5 -3.5 18 -25 

2.5 -3.5 18 -25 

0.4 - 0.5 2.9 -3.6 

3.2 -4.3 23 -31 

1.9 -2.6 14 -19 

2.0-3.0 14 -22 

0.64 -0.85 4.6 -6.1 

2.5 -3.0 18 -22 

3.0 -3.5 22 -25 

0.64 - 0.85 4.6 -6.1 

1.6 -2.1 12 -15 

0.64 -0.85 4.6 -6.1 

2.0 -3.0 14 -22 

2.0 -3.0 14 -22 
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Tool number 
(Kent-Moore No.) 
Tool name 

ST07870000 
(J34308) 
(J3289-20) 
Transmission case 
stand 

ST25850000 
(J25721-A) 
Sliding hammer 

ST25420001 
(J26063) 
Clutch spring 
compressor 

ST25570001 
(J23659-A) 
Hex head extension 

ST25580001 
( ) 

Oil pump assembling 
gauge 

ST2505S001 
( ) 

(D ST25051001 
@ ST25052000 
@ ST25053000 
@ ST25054000 
@ ST25055000 
Oil pressure gauge set 

11025-61501 

( ) 

Adapter 

KV319K0010 
(J34270) 
Diagnostic sub-harness 

(J33909) 

Transmission alignment 
arbor 

Description 

PREPARATION I ne type I 

SPECIAL SERVICE TOOLS 

AT-2 

Disassemble and assemble 

Removing oil pump assembly 

Removing and installing clutch springs 

Removing and installing one-way clutch 
inner race 

Installing oil pump 

Measuring oil pressure 

(D Oil pressure gauge 
® Hose 
@ Joint pipe 
© Adapter 
@ Adapter 

Adapter for oil pressure gauge 

Checking lock-up control unit 

Installing drum support on O.D. case 



Tool number 
(Kent-Moore No.) 
Tool name 

(J34291) 
Shim setting gauge 
set 

Tool name 

Extension oil seal 
puller 

Extension oil seal 
drift 

Joint pipe 

Description 

Description 

PREPARATION 1110 type 1 

SPECIAL SERVICE TOOLS (Cont'd) 

Selecting front clutch thrust washer, 
oil pump cover bearing race, O.D. 
thrust washer and O.D. bearing race 

COMMERCIAL SERVICE TOOL 

a: 60 mm (2.36 in) dia. 
b: 47 mm (1.85 in) dia. 

Removing extension oil seal 

Installing extension oil seal 

~ Measuring oil pressure 

!II ~ (Mok• th;, p;pe by bend;ng ST25053000) 

AT-3 



Tool number 
( Kent-Moore No.) 
Tool Name 

ST2505S001 
(J25695-A) 
Oil pressure gauge set 
G) ST25051001 

(J25695-1) 
Oil pressure gauge 

® ST25052000 
(J25695-2) 
Hose 

@ ST25053000 
(J25695-3) 
Joint pipe 

@ ST25054000 
(J25695-4) 
Adapter 

@ ST25055000 
(J25695-5) 
Adapter 

ST07870000 
Transmission case 
stand 
G) (J37068) 

Transmission 
holding fixture 

® (J3289-20) 
Bench mount 
fixture 

KV31102100 
(J37065) 
Torque converter one
way clutch check tool 

ST25850000 
(J25721-A) 
Sliding hammer 

KV31102400 
(J34285) 
Clutch spring 
compressor 
(J34285-87) 
Adapter kit 

PREPARATION 

SPECIAL SERVICE TOOLS 

Description 

AT-4 

IRE4R01A I 

Measuring line pressure 

Disassembling and assembling 
A/T 

Checking one-way clutch in 
torque converter 

Removing oil pump assembly 

Removing and installing clutch 
return springs 



Tool number 
(Kent-Moore No.) 
Tool Name 

ST33200000 
(J37066) 
Drift 

ST33200000 
(J37067) 
Drift 

(J34291) 
Shim selecting tool 
(J34291-23) 
Plunger 

Description 

PREPARATION 

AT-5 

IRE4R01A I 

Installing oil pump housing 
oil seal 

Installing rear oil seal 

Selecting oil pump cover 
bearing race and oil pump 
thrust washer 



PRECAUTIONS I 71B type I 

Service Notice 

• Before proceeding with disassembly, thorough
ly clean the outside of the transmission. It is 
important to prevent the internal parts of the 
transmission from becoming contaminated by 
dirt or other foreign matter. 

• Disassembly should be done in a clean work 
area. 

• Use a nylon cloth or paper towel for wiping 
parts clean. Common shop rags can leave lint 
that might interfere with the transmission 
operation. 

• When disassembling parts, be sure to place 
them in order in parts rack so they can be put 
back in the unit in their proper positions. 

• All parts should be carefully cleaned with a 
general purpose, non-flammable solvent before 

inspection or reassembly. 
• Gaskets, seals, and 0-rings should be replaced. 

It is also very important to perform functional 
tests whenever it is designated. 

• The valve body contains many precision parts 
and requires extreme care when parts are 

removed and serviced. Place removed parts on 
a parts rack so they can be put back in the 
valve body in the same positions and se
quences. Care will also prevent springs and 
small parts from becoming scattered or lost. 

• Before assembly, apply a coat of recommended 
A.T.F. to all parts. Vaseline may be applied to 
0-rings and seals. Do not use any grease. 

• Care should be taken to avoid damaging 
0-rings, seals and gaskets when assembling. 

• After overhaul, refill the transmission with new 
A.T.F. 

Abbreviations used throughout this section stand 
for the following: 
• A.T.F ...... Automatic Transmission Fluid 
• D 1 Drive range 1st gear 
• D2 Drive range 2nd gear 
• D3 Drive range 3rd gear 
• D4 Drive range 4th gear 
• O.D ....... Overdrive 
• 12 1 range 2nd gear 
• 11 .......... 1 range 1st gear 
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ON-VEHICLE SERVICE j 71B type I 

nshift solenoid 

Bolt length: 
1 40 mm (1.57 in) 
2 35 mm (1.38 in) 
3 25 mm (0.98 in) 

Control valve 
1. Drain fluid by removing oil pan. 
2. Remove kickdown solenoid and vacuum diaphragm & rod. 
Be careful not to lose vacuum rod. 

3. Remove control valve assembly. 
Be careful not to drop manual valve out of valve body. 
4. Disassemble, inspect and assemble control valve assembly. 

Refer to Control Valve Body. 

5. Install control valve assembly. 
• Set manual shaft at Neutral, then align manual plate with 

groove in manual valve of control valve assembly. 
• Securing bolts come in 3 different lengths. 
• After installing control valve to transmission case, make sure 

that control lever can be moved to all positions. 
6. Install kickdown solenoid and vacuum diaphragm & rod. 
Make sure that vacuum diaphragm rod does not interfere with 
side plate of control valve. 

Extension Oil Seal Replacement 
1. Remove oil seal. 
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ON-VEHICLE SERVICE j 11B type J 

Extension Oil Seal Replacement (Cont'd) 
2. Apply coat of A. T. F. to oi I seal surface, then drive new seal 

into place. 
3. Coat sealing lips with vaseline, then install propeller shaft. 

Parking Component 
1. Remove oil pan. 
2. Remove propeller shaft. 
3. Remove speedometer pinion. 

4. Support transmission with a jack, then remove rear mounting 
bolts. 

5. Remove rear extension bolts, then draw out rear extension 
with rear mounting. 

6. Remove control valve assembly. 
7. Inspect and repair parking components. Check component 

parts for wear or damage. 

Governor Valve Assembly 
1. Drain oil by removing oil pan. 
2. Remove rear extension with rear mounting. 
3. Remove governor valve assembly. 
4. Inspect and repair governor valve assembly. Refer to Gover

nor for inspection. 
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ON-VEHICLE SERVICE j ne type I 

Inhibitor Switch Adjustment 
Disconnect harness at connector, then remove inhibitor switch. 
• Check continuity at each range. 
• With selector lever held in "Neutral", turn manual lever an 

equal amount in both directions to see if current flow ranges 
are nearly the same. (Current normally begins to flow before 
manual lever reaches a angle of 1.5° in either direction.) 
If current flows outside normal range, or if normal flow 
range is out of specifications, properly adjust inhibitor 
switch. 

Adjust inhibitor switch as follows: 
1. Place the manual valve in Neutral (vertical position). 
2. Remove the screw. 

3. Loosen the attaching bolts. 
4. With an aligning pin [2.0 mm (0.079 in) dia.], move the 

switch until the pin falls into the hole in the rotor. 
5. Tighten the attaching bolts equally. 
6. Recheck for continuity. If necessary, replace the switch. 

Manual Linkage Adjustment (Floor shift models) 
Move the selector lever from the "P" range to "1" range. You 
should be able to feel the detents in each range. 
If 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 nuts. 

3. Tighten lock nut ® until it touches trunnion, pulling selec
tor lever toward "R" range side without pushing button. 

4. Back off lock nut ® 1 turn and tighten lock nut <i) to the 
specified torque. 

~ : Lock nut 
11 - 15 N-m (1.1 -1.5 kg-m, 8 -11 ft-lb) 

5. Move selector lever from "P" range to "1" range. Make sure 
that selector lever can move smoothly. 
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Lock nut@ 

Note seated valve body 

Lock nut@ 

Position plate 

SAT297A 

Vacuum diaphragm 

Diaphragm rod 

Valve body side plate 
SAT078 

ON~VEHICLE SERVICE 

Manual Linkage Adjustment 
( Column shift models) 

I 11B type I 

Move the selector lever from the "P" range to "1" range. You 
should be able to feel the detents in each range. 
If 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 locknuts. 

3. Tighten lock nut ® until it touches trunnion, pulling 
selector lever toward "R" range side without pushing 
button. 

4. Back off lock nut ® two turns and tighten lock nut ® 
to the specified torque. 

CoJ : Lock nut 
11 - 15 N,m 
(1.1 - 1.5 kg-m, 8 - 11 ft-lb) 

5. Move selector lever from "P" range to "1" range. Make sure 
that selector lever can move smoothly. 

Vacuum Diaphragm Rod Adjustment 
1. Remove diaphragm from transmission case. 
2. With a depth gauge, measure depth "L". Be sure vacuum 

throttle valve is pushed into valve body as far as possible. 
3. Check "L" depth with chart below and select proper length 

rod. 

Vacuum diaphragm rod selection 

Measured depth "L" mm (in) 

Under 25.55 (1.0059) 
25.65 - 26.05 (1.0098 - 1.0256) 
26.15 - 26.55 (1.0295 - 1.0453) 
26.65 - 27.05 (1.0492 - 1.0650) 

Over 27.15 (1.0689) 

Rod length mm (in) 

29.0 (1.142) 
29.5 (1.161) 
30.0 (1.181) 
30.5 (1.201) 
31.0 (1.220) 

Part number 

31932-X0103 
31932-X0104 
31932-X0100 
31932-X0102 
31932-X0101 

Downshift Solenoid, O.D. Cancel Solenoid and 
Lock-up Solenoid 
Refer to TROUBLE-SHOOTING AND DIAGNOSES. 

Kickdown Switch Adjustment 
Refer to TROUBLE-SHOOTING AND DIAGNOSES. 
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TROUBLE-SHOOTING AND DIAGNOSES I 11B type I 

Preliminary Checks 

FLUID LEAKAGE 
To detect a fluid leak: 
1) Raise vehicle. 
2) Clean area suspected of leaking. 
3) Start engine, apply foot brake, place shift 

control lever in drive, and wait a few minutes. 
4) Stop engine. 
5) Check for fresh leakage. 

FLUID CONDITION 
1) Dark or Black Fluid: 

With a burned odor 
- Worn friction material. 

2) Milky Pink Fluid: Water Contamination 
Road water entering through filfer 
tube or breather. 

3) Varnished Fluid, light to dark brown and 
tacky: Oxidation 

- Over or Underfilling. 
- Overheating. 

If these conditions exist, check operation of A/T 
as specified in Road Testing. Especially if the con
dition as described in 2) exists, it will be necessary 
to wash all parts in A/T or replace A/T assembly 
with new one. 

Road Testing 

• Before starting road tests, install vacuum gauge. 
• Perform road tests, using "Symptom" chart. 

SAT596 

"P" RANGE 
1. Place shift control lever in "P" range and start 

the engine. Stop the engine and repeat the 
procedure in all other ranges, including neutral. 

2. Stop vehicle on a slight upgrade and place 
selector lever in "P" range. Release parking 
brake to make sure vehicle remains locked. 

"R" RANGE 
1. Manually move selector lever from "P" to "R", 

and note shift quality. 
2. Drive the vehicle in reverse long enough to 

detect slippage or other abnormalities. 

Refer to page AT-18. 

"N" RANGE 
1. Manually move selector lever from "R" and 

"D" to "N" and note quality. 
2. Release parking brake with selector lever in 

"N" range. Lightly depress accelerator pedal to 
make sure vehicle does not move. (When 
vehicle is new or soon after clutches have been 
replaced, vehicle may move slightly. This is not 
a problem.) 
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TROUBLE-SHOOTING AND DIAGNOSES I71B type I 

SAT590 

o. 
SAT279A 

Road Testing (Cont'd) 
"D" RANGE 
1. Manually shift the gear selector from "N" to "O" range, 

and note shift quality. 
2. Using the shift schedule as a reference, drive vehicle in "O" 

range. Record, on symptom chart, respective vehicle speeds 
at which upshifting and downshifting occur. Check that 
there is not a considerable jolt when shifting gears. Also 
determine the timing at which shocks are encountered during 
shifting and which clutches are engaged. 

3. Check to determine if shifting to overdrive gear cannot be 
made while 0.0. control switch is "OFF" or power shift 
switch is "POWER". 

4. When vehicle is being driven in the 65 to 85 km/h (40 to 53 
MPH) in "03 " range at half to light throttle position, fully 
depress accelerator pedal to make sure it downshifts from 3rd 
to 2nd gear. 

5. When vehicle is being driven in the 25 to 35 km/h ( 16 to 22 
MPH) ("02 " range) at half to light throttle position, fully 
depress accelerator pedal to make sure it downshifts from 
2nd to 1st gear. 

"2" RANGE 
1. While vehicle is being driven in "2" range, make sure that it 

does not shift into 1st or 3rd gear, despite speed changes. 
2. Move selector lever to "O" range and allow vehicle to operate 

at 40 to 50 km/h (25 to 31 MPH). Then, shift to "2" range 
to make sure it downshifts to 2nd gear. 

"1" RANGE 
1. Move selector lever in to "1" range and allow vehicle to run. 

Ensure that it does not upshift from 1st to 2nd gear although 
vehicle speed increases. 

2. While vehicle is being driven in "1" range, release accelerator 
pedal to make sure that engine compression acts as a brake. 

3. Place selector lever in to "O" or "2" range and allow vehicle 
to run at 20 to 30 km/h (12 to 19 MPH). Then, move selec
tor lever to "1" range to make sure the downshift to 1st gear 
is made. 
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TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

Road Testing (Cont'd) 
VEHICLE SPEED AND LINE PRESSURE VG30i engine models 
WHEN SHIFTING GEARS (Final gear ratio: 3.900) 
1. Disconnect harness from lockup control unit. ------------...... ------

Carry out road test to determine if all items 
listed in the following chart are within their 
specified values. 

2. Reconnect harness to lockup control unit. 
Carry out road test to see if shifting corre
sponds to the specified shift schedule pattern. 

Z24i engine models 

Throttle position 

Full throttle 

SHIFT SCHEDULE 
Z24i engine models 

Gearshift 

01 ➔ 02 
02 ➔ 03 
03 ➔ 04 
04 ➔ 03 
03 ➔ 02 
02 ➔ 01 

Vehicle speed 
km/h (MPH) 

53 - 56 (33 - 35) 
97 - 105 (60 - 65) 

77 - 85 (48 - 53) 
40 - 47 (25 - 29) 

Throttle position 

Full throttle 

Gearshift 

03 ➔ 04 
04 ➔ 03 

03 ➔ 02 
02 ➔ 01 

VG30i engine models 
(Final gear ratio: 4.375) 

Throttle position Gearshift 

Full throttle 

01 ➔ 02 
02 ➔ 03 
03 ➔ 04 
04 ➔ 03 
03 ➔ 02 
02 ➔ 01 

Upshift 
------ Downshift 

Vehicle speed 
km/h (MPH) 

56 • 64 (35 - 40) 
103 • 111 (64 - 69) 

94 • 102 (58 - 63) 
44 • 51 (27 - 32) 

Vehicle speed 
km/h (MPH) 

50 - 57 (31 - 35) 
93 - 100 (58 • 62) 

84 - 91 (52 - 57) 
39 - 46 (24 - 29) 

8/8i---------,-----,-------,-----r----------.--

7/8 

6/8 

Cl 5/8 .!: 
C: 

8. 
0 

4/8 
~ 
j .. 

3/8 'P ... e .r: 
I-

2/8 

1/8 

0/8 
0 

(0) 

Kickdown range 1 ...i-2 

I 
I 
I 
I 
I 

1~2 

I 
I 
I 
I 
I 

2++--3 2 3 

I 
I 
I 
I 

3+4 
I _________ .... 

3-- 4 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

{10) {20) {30) {40) {50) {60) (70) (80) (90) 
Vehicle speed km/h (MPH) 
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TROUBLE-SHOOTING AND DIAGNOSES 

Road Testing (Cont'd) 
VG30i engine models (Final gear ratio: 3.900) 
[Standard pattern] 

Upshift 

8/8 ,-----------~--------

7/8 

6/8 

g> 5/8 
C: ., 
C. 

~ 4/8 

~ 
~ 3/8 ... e 
.r: 
I-

2/8 

1/8 

Kickdown range 

2 

0/81----.1_.L...L__,_......1...._....___._-'---'--'----L-......1.... _ __.__ _ _,__ 

j 71B type I 

Lock-up zone 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120) 
Vehicle speed km/h (MPH) 

SAT513A 

Downshift 
Lock-up zone 

8/8 Kickdown range 

7/8 

6/8 

Cl 5/8 
C: 

C: ., 
C. 2 0 4/8 ., 
> 
iii 
> ., 

3/8 .; e 
.r: 
I- 2/8 

1/8 

0/8 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed km/h (MPH) 

SAT514A 
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TROUBLE-SHOOTING AND DIAGNOSES 

Road Testing (Cont'd) 

VG30i engine models (Final gear ratio: 3.900) 
[ Power pattern] 

Upshift 

8/8 
Kickdown range 2 

7/8 

6/8 

Cl 
C: 5/8 
C: 
0) 

C. 
2 3 0 

0) 

4/8 > 
-.; 
> 
0) 
,::; ... 3/8 e 
.r:. 
I-

2/8 

1/8 4 

0/8'----1-L.l....--L..J......_.J...._...L...'-----1.---'--..J......---'---,___ 

j 11B type I 

- • Lock-up zone 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(0) (10) (20) (30) (40) (501 (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed km/h (MPH) 
SAT515A 

Downshift 

Lock-up zone 

8/8 
Kickdown range 2 

7/8 

6/8 

5/8 
Cl 
.!: 

2 3 C: ., 
C. 4/8 0 

~ 
-.; 
> 
0) 

,::; 
3/8 ... 

e 
.r:. 
I- 2/8 

4 

1/8 

0/8'-----1.--1.......J...._..J......__£.J__---,-J'-----1.---'--...L.._____J 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(0) (10) (20) (30) (40) (50) (60) (70) (801 (90) (1001 (110) (120) 

Vehicle speed km/h (MPH) 

SAT516A 
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TROUBLE-SHOOTING AND DIAGNOSES j71Btype I 
Road Testing (Cont'd) 

VG30i engine models (Final gear ratio: 4.375) 
[Standard pattern] 

Upshift 

8/8,--------------,r------------== 
Kickdown range 

7/8 

6/8 

c,5/8 
C: 2 ·c: ., 
C. 

o 4/8 
!ll 
iii 
> ., 
~ 3/8 
.r. 
I-

2/8 

1/8 

0/8 
0 10 20 30 40 50 60 70 80 90 100 110 

(01 (10) (20) (30) (40) (50) (60) (70) 

Vehicle speed km/h (MPH) 

Down shift 

8/8 
Kickdown range 

7/8 

6/8 

5/8 

CJ 2 3 
C: 

·c: 
8_ 4/8 
0 

~ 
iii 
~ 3/8 
.:: ... 
e 
.r. 
I- 2/8 

1/8 4 

0/8 
0 10 20 30 40 50 60 70 80 90 100 110 

120 

120 

(0) (10) (20) (30) (40) (50) (60) (70) 

Vehicle speed km/h (MPH) 
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130 140 150 160 

(80) (90) (100) 
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TROUBLE-SHOOTING AND DIAGNOSES 

Road Testing (Cont'd) 
VG30i engine models (Final gear ratio: 4.375) 
[Power pattern] 

Upshift 

8/8-----------~~---------
Kickdown range 2 

C) 

C: 
·2 
Cl) 

7/8 

6/8 

5/8 

§- 4/8 
~ 
j 
~ 3/8 ... 
e 
.r: 
1-

2/8 

1/8 

2 3 

0/8L--..L_--L_J_--L...---1 __ ..1...-..J..__.__---1. __ L.._ _ _.__---1. __ .,___ 

11,a type 1 

Lock-up zone 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

(0) (10) (20) (30) (40) (50) (60) 

Vehicle speed km/h (MPH) 

Downshift 

8/8 ,----------~.-----------

C) 

C: 

C: 
Cl) 

7/8 

6/8 

5/8 

§- 4/8 
~ 
j 
~ 3/8 
e 
.r: 
1-

2/8 

1/8 

Kickdown range 2 

3 

2 

0/8 ....._ _ __._....__---'---L---...L.----'-----"'-------'------'---

(70) (80) 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 

(0) (10) (20) (30) (40) (50) (60) (70) (80) 

Vehicle speed km/h (MPH) 
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TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

Road Test Symptom Chart 

SHIFT QUALITY 

Numbers in chart below 
correspond with those 
indicated in Trouble-shooting 
chart. 
It is not necessary to check 
shaded items. 

COMMENTS 

PARK ENG. START 

RANGE HOLDING 

"R" Man. shift P-R 

RANGE REVERSE 

Man. stiift R-N 
"N" 

ENG. START 
RANGE 

N 

Man. shift N-D 

1st 

Auto shift 1-2 

2nd 

Auto shift 2-3 

3rd 

Auto shift 3-4 

4th 

"D" 
Lock-up "OFF" 

RANGE 
➔ Lock-up "ON" 

In lock-up "ON" 

Lock-up "ON" 
➔ Lock-up "OFF" 

Decel. 4-3 

Kickdown 4-3 

Decel. 3-2 

Kickdown 3-2 

Decel. 2-1 

Kickdown 2-1 

"2" Man. shift D-2 

RANGE 2nd 

Man. shift 2-1 

Man. shift D-1 
"1" 
RANGE Acceleration 

"1" 
Engine 
Braking 
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TROUBLE-SHOOTING AND DIAGNOSES 171B type I 

Numbers are arranged in order of probability. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vehicle. 

Refer
ence 

® 

® 

© 

@ 

® 

® 

@ 

CD 

Q) 

® 

Engine does not start in "N", "P" ranges. 

Engine starts in range other than "N" and "P". 

Transmission noise in "P" and "N" ranges. 

Vehicle moves when changing into "P" range or 
parking gear does 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. 
Very poor acceleration. 

Vehicle braked when shifting into "R" range. 

Sharp shock in shifting from "N" to "D" range. 

Vehicle will not run in "D" range (but runs in 
"2", "1" and "R" ranges). 

Vehicle will not run in "D", "1", "2" ranges 
(but runs in "R" range). Clutch ships. 
Very poor acceler~tion. 

Clutches or brakes slip somewhat in starting. 

Excessive creep. 

No creep at all. 

Failure to change gear from "1st" to "2nd". 

Failure to change gear from "2nd" to "3rd". 

Failure to change gear from "3rd" to "4th". 

Too high a gear change point from "1st" to 
"2nd", from "2nd" to "3rd", from "3rd" to 
"4th". 

Gear change directly from "1st" to "3rd" occurs. 

Gear change directly from "2nd" to "4th" 
occurs. 

Lock-up does not occur in any range. 

Large jolt changing from lock-up "OFF" to 
"ON". 

Trouble-shooting Chart 
I 1•---------ON vehicle---------.... •l•------ OFF vehicle-------;•~• 

I I 

2 3 

1 2 

2 

3 2 

1 2 3 5 6 4 

3 2 1 

2 1 3 4 

2 3 

1 2 4 5 6 3 7 

1 2 6 3 5 7 4 

1 2 3 5 4 

2 3 5 6 8 7 4 

2 3 5 6 8 7 4 

2 3 5 6 8 7 4 

1 2 3 5 6 4 

2 4 3 1 

2 1 3 1 

2 3 
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TROUBLE-SHOOTING AND DIAGNOSES 171B type I 

Numbers are arranged in order of probability. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vehicle. 

Refer• 
ence 

@ 

® 

@ 

® 

® 

(J) 

Too sharp a shock in change from "1st'" to "2nd". 

Too sharp a shock in change from "2nd" to 
"3rd". 

Too sharp a shock in change from "3rd" to "4th". 

Almost no shock or clutches slipping in change 
from "1st" to "2nd". 

Almost no shock or slipping in change from 
"2nd" to "3rd". Engine races extremely fast. 

Alriiost no shock or slipping in change from 
"3rd" to "4th". 

Vehicle braked by gear change from "1st" to 
"2nd". 

Vehicle braked by gear change from "2nd" to 
"3rd". 

Vehicle braked by gear change from "3rd" to 
"4th". 

Maximum speed not attained. Acceleration poor. 

Failure to change gear from "4th" to "3rd". 

Failure to change gear from "3rd" to "2nd" 
and from "4th" to "2nd". 

Failure to change gear from "2nd" to "1st" 
or from "3rd" to "1st". 

Gear change shock felt during deceleration by 
releasing accelerator pedal. 

Too high a change point from "4th" to "3rd", 
from "3rd" to "2nd", from "2nd" to "1st". 

Kickdown does not operate when depressing 
pedal in "3rd" within kickdown vehicle speed. 

Kickdown operates or engine overruns when 
depressing pedal in "3rd" beyond kickdown 
vehicle speed limit. 

Races extremely fast or slips in changing from 
"4th" to "3rd" when depressing pedal. 

Races extremely fast or slips in changing from 
"3rd" to "2nd" when depressing pedal. 

Kickdown does not operate when depressing 
pedal in "4th" within kickdown vehicle speed. 

Kickdown operates or engine overruns when 
depressing pedal in "4th" beyond kickdown 
vehicle speed limit. 

Shift pattern does not change. 

Trouble-shooting Chart (Cont'd) 

i.11-·--------0N vehicle---------.,~4.~-----0FF vehicle------.i;.w' 

2 3 5 4 6 7 ® ® 

2 3 4 5 6 ® ® 

1 2 3 4 6 8 7 5 ® 

1 2 3 4 6 8 7 5 ® 

1 2 3 4 6 8 7 5 

2 

3 2 1 

2 

1 2 5 4 7 6 3 8 (j])@ ®®@ 

3 4 5 2 6 7 8 ® @(j]) 

3 4 6 5 2 ® 

3 4 6 5 2 (J) 

2 3 4 5 6 (J) ® 

2 3 4 5 6 7 ® 

2 1 4 5 3 @ (J) 

2 3 5 6 7 4 ® ® 

2 4 6 5 3 (J). ®® 

2 4 6 5 3 (J) ® . ®.·. 

2 1 4 5 3 (J) @ ® 

2 3 5 6 7 4 • ®· ® 

1 3 7 5 2 4 6 
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TROUBLE-SHOOTING AND DIAGNOSES j 11B type I 
Trouble-shooting Chart (Cont'd) 

Numbers are arranged in order of probability. 
Perform inspections starting with number one 
and working up, Circled numbers indicate_ that 
the transmission must be removed from the 
vehicle. 

l◄,1---------0N vehicle----------.,,1-------I . OFF vehicle ~ 

Refer
ence 

@ Vehicle will not run in any range. 

Transmission noise in "D", "2", "1" and "A" 
ranges. 

Failure to change from "3rd" to "2nd" when 
changing lever into "2" range. 

Gear change from "2" to "1st" or from "2nd" 
to "3rd" in "2" range. 

No shock at change from "1" to "2~' range or 
engine races extremely. 

Failure to change from "3rd" to "2nd" when 
shifting lever into "1," range. 

Engine brake does not operate in "1" r8nge. 

Gear change from "1st" to "2nd" or from "2nd" 
to "3rd" in "1" range. 

Does not change from "2nd" to "1st" in "1" 
range. 

Large shock changing from "2nd" to "1st" in 
"1" range. 

Transmission overheats. 

Oil shoots out during operation. White smoke. 
emitted from exhaust pipe during operation. 

Offensive smell at oil charging pipe. 

Transmission shifts to overdrive even if 0.0. 
control switch is turned to "OFF" or "POWER". 

Lamp inside 0.0. control switch does not glow 
even if ignition switch is turned to "OFF" or 
"POWER" (engine not started). 

Lamp inside O.D. cancel switch does not glow 
even if transmission is shifted to 0.0. 
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TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

Test port for 
D, 2 and 1 rang 

'· 
'-.::: 

.. £~ 
t port for R range SA T955 

\ 
,,, 

art No.) 
y 1/. ' Suitable 

~ ~~ .,,..,.,...,............_ c~nnE:£tOr 

~v 
Q~ \ -Oil pressure gau 

, , / 

SAT975 

-----------= ✓ ---=---

den block 

SAT976 

Pressure Testing 

• Location of line pressure test port. 

1. Install pressure gauge to line pressure port. 
( 1) Support transmission with a jack. 
(2) Remove rear engine mounting insulator R.H. 

(3) Remove line pressure plug and install oil pressure gauge and 
adapters. 

(4) Place a suitably sized wooden block between the transmission 
and rear engine mounting bracket. 

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. temperature: 
50 - 80°C (122 - 176° F) 

3. Set parking brake and block wheels. 
4. Measure line pressure at idle and stall point while depressing 

brake pedal fully. 
• When measuring line pressure at stall point, follow the stall 

test procedure. 
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TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

Line pressure at idling 

------------ Engine 

Range ------------

R 

D 

2 

Line pressure at stall testing 

------------ Engine 

Range -----------

R 

D 

2 

Pressure Testing {Cont'd) 

224i 

412 • 549 (4.2 • 5.6, 60 - 80) 

314 • 373 (3.2 - 3.8, 46 - 54) 

412-971 (4.2-9.9,60-141) 

314 • 373 (3.2 • 3.8, 46 • 54) 

224i 

1,402 • 1,589 (14.3 • 16.2, 203 - 230) 

971-1,089 (9.9-11.1, 141-158) 

902 • 1,089 (9.2 • 11.1, 131 • 158) 

971 • 1,089 (9.9 - 11.1, 141 - 158) 

AT-23 

kPa (kg/cm2 , psi) 

VG30i 

314 - 755 (3.2 • 7.7, 46 • 109) 

294 • 392 (3.0 • 4.0, 43 • 57) 

510-1,147 (5.2-11.7, 74-166) 

294 - 392 (3.0 • 4.0, 43 • 57) 

kPa (kg/cm2 , psi) 

VG30i 

2,059 - 2,354 (21.0 • 24.0, 299 • 341) 

1,079 - 1,275 (11.0 • 13.0, 156 • 185) 

1, 1 08 - 1,304 ( 11 .3 • 13 .3, 161 • 189) 

1,079 - 1,275 (11.0 • 13.0, 156 • 185) 



TROUBLE-SHOOTING AND DIAGNOSES Ins type I 

SAT597 

Pressure Testing (Cont'd) 
JUDGMENT BY MEASURING LINE PRESSURE 
If line pressure does not rise, first check to make sure that 
vacuum hose is connected properly. 
1) When line pressure is low at all positions, the problem may be 

due to: 
• Wear on interior of oil pump 
• Oil leakage at or around oil pump, control valve body, trans-

mission case or governor 
• Sticking pressure regulator valve 
• Sticking pressure modifier valve 
2) When line pressure is low at a particular position, the prob

lem may be due to the following: 
• If oil leaks at or around rear clutch or governor, line pressure 

is low in "D", "2" or "1" range but is normal in "R" range. 
• If oil leaks at or around low and reverse brake circuit, line 

pressure becomes low in "R" or "P" range but is normal in 
"D", "2" or "1" range. 

3) When line pressure is high, pressure regulator valve may have 
stuck. 

Stall Testing 
The stall test is an effective method of testing clutch and band 
holding ability, torque converter one-way clutch operation, and 
engine performance. A stall test should only be performed as a 
last resort because of the high fluid temperature it generates and 
the excessive load it places on the engine and transmission. 
CAUTION: 
a. Transmission and engine fluid levels should always be check

ed and fluid added as needed. 
b. Run engine to attain proper warm-up. 
c. During test, never hold throttle wide-open for more than 5 

seconds. 
d. Do not test more than two gear ranges without driving 

vehicle to cool off engine and transmission. 

STALL TEST PROCEDURE 

1. Set parking brake and block wheels. 
2. Install a tachometer where it can be seen by driver during 

test. 
3. Start engine and place selector lever in "D" range. 
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SAT598 

Stall Testing (Cont'd) 
4. Apply foot brake and accelerate to wide-open throttle. 
5. Quickly note the engine stall speed and immediately release 

throttle. 

Stall revolution: 
Z24i: 1,800 - 2,100 rpm 
VG30i: 2,000 - 2,300 rpm 

6. Shift selector lever to "N". 
7. Cool off A.T.F. 
8. Perform stall tests in the same manner as in steps 3 through 7 

with selector lever in "1" and "R", respectively. 
9. If stall revolution is out of specified value, perform trouble

shooting following Stall Test Analysis on the next page. 
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TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 
Stall Testing (Cont'd) 

STALL TEST ANALYSIS 

O.K. 

"D" range test 

N.G. 

Stall revolution is 

l 
Too high 

l 
Direct clutch, rear 
clutch or one-way 
clutch slips 

"1 " range test 

I 

N.G. 

l 
Too low 

l 
Lock-up clutch is dragging, 
converter one-way clutch is 
damaged (slipping), or 
engine is not performing 
properly. 

l 
Too high 

l 
Front clutch 
or low & rev. 
brake slips 

l 

O.K. 

"R" range test 

Stall revolution is 

I 
1 

Too low 

1 
Lock-up clutch is dragging, 
converter one-way clutch is 
damaged (slipping), or 
engine is not performing 
properly. 

One-way 
clutch slips 

Direct clutch or 
rear clutch 

Perform road tests to determine 
whether front clutch or low & 
rev. brake slips. slips 

"R" range test 

O.K. 

Rear clutch 
slips 

N.G. 

Direct clutch 
slips 

When shift selector lever is 
in "1" range 

l 
No engine braking 

l 
Low & rev. brake 
slips 

l 
Effective engine 
braking 

l 
Front clutch 
slips 

If converter one-way clutch is frozen, vehicle will have poor high speed performance and low engine rpm 
when it is raced in "N" range. If converter one-way clutch is slipping, vehicle will be sluggish up to 50 or 
60 km/h (30 or 40 MPH). 
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Z24i engine 
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~ - ~ 

) 
--- --

----

~ -._.,,,~~/ SAT3!:. 

Main harness 

A/T control unit 

Diagnostic sub-harness 
[ KV319K0010 (J34270)] SA T350A 

LOCATION OF LOCK-UP CONTROL UNIT 
• Truck model: Under R.H. front seat. 

HOW TO USE DIAGNOSTIC SUB-HARNESS 
To ease checking of voltage and continuity on A/T control unit, 
connect diagnostic sub-harness [KV319K0010 (J34270)] be
tween A/T control unit and main harness. 
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Customer Complaint (Z24i engine): No lock-up 

Road test. 

Does lock-up operate normally? 

NO YES 

+ + 
Is lock-up signal normal? Explain to customer the proper operation and function of 

Refer to CHECK@. system. 

NO I YES 

+ i 
Is control unit connector properly connected? Are wires for output signals normal? 

Refer to CHECK @. 

NO I YES NO YES 

! ! ! i 

rl Repair connector 

I 
Are wires for input signals 

Repair wires. Is lock-up solenoid 
connection. normal? properly installed and 

Refer to CHECK@. operating normally? 

NO I YES Refer to CHECK@. 

i i Road test. 

H I 
Is vehicle speed sensor 

Repair wires. 
signal normal? NO YES 

Refer to CHECK@. + + 
I Reinstall lock-up solenoid 

Check control valve 

NO YES properly or replace. 
assembly and/or torque 

i i converter. 

Repair or replace vehicle Is lock-up release signal I ...,__ speed sensor . normal? 

Refer to EL section. Refer to CHECK®· 

NO l YES 

i i 
Replace E.C.C.S. control Replace A/T control 
unit. unit. 

i 
Road test. 
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SAT312A 

....__,_ 
ON OFF 

TROUBLE-SHOOTING AND DIAGNOSES Ins type I 

CJ 

SAT311A 

Lock-up solenoid SAT327 A 

Lock-up 
solenoid 

CHECK@ 
• Measure voltage while driving vehicle in "D" range. 

Lock-up solenoid is turned ON ➔ 1V or less 
Lock-up solenoid is turned OFF ➔ Battery voltage 

CHECK@ 
Check if connector between control unit and lock-up solenoid is 
properly connected. Also, check connector for continuity. 

CHECK© 
• Check if O-ring is installed to tip of solenoid. 

• Check operation of lock-up solenoid by applying battery 
voltage . 

CHECK@ 
[Throttle sensor] 
• Check connection of connector. 
• Check continuity of harness. 
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TROUBLE-SHOOTING AND DIAGNOSES I71B type I 

SAT316A 

[[] 

SAT317A 

[Vehicle speed sensor] 
• Check connection of connector. 
• Check continuity of harness. 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 

CHECK® 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 4.8V or more 
Except full-close throttle ➔ Approx. OV 

AT-33 



TROUBLE-SHOOTING AND DIAGNOSES j 11s type I 

Customer Complaint (Z24i engine): No shifting 
into O.D. gear 

Turn O.D. control switch to O.D. 

Road test. 

Does transmission shift into O.D.? 
I 

NO YES 

! ! 
Does O.D. cancel solenoid operate normally? Explain to customer the proper operation and function 

Refer to CHECK @. of system. 

NO YES 

! ! 
Does O.D. control switch operate normally? 

Is control unit connector properly connected? 
Refer to CHECK @. 

NO I YES NO I YES 

! i ! + 
~ Repair or replace O.D. Is O.D. cancel solenoid Repair connection of Is vehicle speed sensor 

control switch. connector properly connector or repair signal normal? 

connected? harness. Refer to CHECK @. 

NO YES .l 
! ! 

I 
Road test. 

I I Repair connection of I Replace O.D. cancel 

connector. solenoid. NO YES 

! + 
Is throttle valve switch Is O.D. cancel signal 

connector properly normal? 

connected? Refer to CHECK (D. 

NO YES NO I YES 

! ! ! + 
Repair connection of Is throttle sensor signal Replace control Repair or replace O.D. 

connector or repair normal? unit. control valve inside A/T. 

harness. Refer to CHECK Q). 

NO YES 

! 1 

I 
Replace throttle valve Replace control unit. I 
switch. 

I 
! 

Road test. 
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Floor shift models 

SAT244A 

Column shift models 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

mTl 
~ 

SAT316A 

SAT335A 

m □Nm 
SAT318A 

SAT319A 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 

CHECK@ 
• Turn ignition switch ON. 
• Turn 0.0. control switch to "OFF" and "ON" and check 

to see if 0.0. cancel solenoid clicks. 

CHECK@ 
• Check continuity between terminals. 

CHECK (D 
• Measure voltage while driving vehicle in 0.0. gear. 

Accelerator pedal is depressed 3/4 or more ➔ OV 
Accelerator pedal is released to 1 /2 or less after depress
ing it ➔ Battery voltage 
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TROUBLE-SHOOTING AND DIAGNOSES 

SAT321A 

CHECK Q) 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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TROUBLE-SHOOTING AND DIAGNOSES 11,a type 1 

I 

I 

I 
NO 

! 

Customer Complaint (Z24i engine): Shifting 
point is too high or too low 

Check control unit connector 

I connection. 

i 

Road test. I 
i 

Are shifting points normal? ~ Refer to SHIFT SCHEDULE. 

I YES 

! 
Disconnect harness from A/T control unit. 

Explain to customer the proper operation and function of 
system. 

J, 
Are shifting points normal? 

Refer to CHECK @. 

NO I YES 

! l 
Repair or replace defects inside transmission. Reconnect A/T control unit harness connector. 

Refer to page AT-19. 

i ! 
Road test. I 

Does O.D. cancel solenoid operate normally? 
Refer to CHECK @. 

NO i YES 

i- I 
Does O.D. control switch operate normally? Is control unit connector properly connected? 

Refer to CHECK@. 

NO I YES NO r YES 

i- i r i 
Repair or replace O.D. Is O.D. cancel solenoid Repair connection of Is vehicle speed sensor 

connector properly control switch. connector or repair signal normal? 
connected? harness. Refer to CHECK@. 

NO I YES NO I YES 

i l ' i 
Repair connection of I I Replace O.D. cancel 

I Road test. I Is throttle valve switch Is O.D. cancel signal 
connector. solenoid. connector properly normal? 

I I 
connected? Refer to CHECK Q). 

NO I I 
i iYES NOJ; ~ YES 

Repair connection of Is throttle sensor signal I Re~lace control I Repair or replace O.D. 
connector or repair normal? control valve inside A/T. 

Refer to CHECK Q). unit. 
harness. 

I 
Noi 1, YES 

I Re~lace throttle valve I 
switch. 

Replace control unit. I 
I l 

i 

Road test. 
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Floor shift models 

SAT244A 

Column shift models 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

~ 
~ 

SAT316A 

~ _oN fl\, 
~~OFF 

SAT335A 

ffi ONl
0
il 

SAT318A 

SAT319A 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 

CHECK@ 
• Turn ignition switch ON. 
• Turn O.D. control switch to "OFF" and "ON" and check 

to see if O.D. cancel solenoid clicks. 

CHECK@ 
• Check continuity between terminals. 

CHECK Q) 
• Measure voltage while driving vehicle in O.D. gear. 

Accelerator pedal is depressed 3/4 or more ➔ OV 
Accelerator pedal is released to 1 /2 or less after depress
ing it ➔ Battery voltage 
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6 

TROUBLE-SHOOTING ANO DIAGNOSES 

SAT321 A 

Lock-up control unit 

~ <IJIII Disconnect 

~,,~ SAT340A 

CHECK Q) 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 

CHECK® 

Throttle position Gearshift 

D1 ➔ D2 

D2 ➔ D3 

Full throttle 
D3 ➔ D4 

D4 ➔ D3 

D3 ➔ D2 

D2 ➔ D1 

AT-39 

171B type I 

Vehicle speed 
km/h (MPH) 

53 - 56 (33 - 35) 
97 - 105 (60 - 65) 

77 - 85 (48 - 53) 
40-47 (25-29) 



TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

NO 

i 
Is downshift signal normal? 

Refer to CHECK (D. 

NO I 
i 

I 

Customer Complaint {Z24i engine): Transmission 
does not kickdown 

Road test. I 

I Does kickdown operate normally? I 

YES 

i 

I 
Explain to customer the proper operation and function 
of system. 

YES 

i 
Is power supply and ground of A/T control unit normal? 

I 
Does downshift solenoid operate normally? 

Refer to CHECK @. Refer to CHECK (Ml. 

NO I YES NO YES 

i i i i 
Repair connection of Is kickdown switch 

Replace downshift 
Is downshift solenoid 

- connector or repair signal normal? connector properly 
solenoid. 

harness. Refer to CHECK @. connected? 

NO I YES NO I YES 

i i i i 
Is kickdown switch 

Replace A/T control Repair or replace 
Repair or replace defects 

normal? inside transmission. 
Refer to CHECK@. 

unit. harness. 
Refer to page AT-20. 

NO I YES 

~ i 
Replace kickdown switch. 

Repair or replace harness 
of kickdown switch. 

I I 
i 

Road test. 

AT-40 



Kickdown switch 

Accelerator pedal 

TROUBLE-SHOOTING AND DIAGNOSES j 11s type I 

SAT322A 

Battery I SA T346A 

SAT323A 

SAT324A 

[I] 

SAT325A 

CHECK© 
• Measure voltage while driving vehicle at full-throttle. 

0 ~ Approx. 55 km/h (34 MPH) ➔ Approx. OV 
Approx. 1 second after 55 km/h (34 MPH) ➔ Battery 

voltage 

CHECK~ 
• Check operation of downshift solenoid by applying battery 

voltage. 

CHECK@ 
• Turn ignition switch ON. 

Battery voltage at all times 

CHECK@ 
• Turn ignition switch ON. 

Accelerator pedal is fully depressed ➔ Approx. OV 
Accelerator pedal is released ➔ Approx. 5V 

CHECK® 
• Turn ignition switch ON. 

Accelerator pedal is fully depressed ➔ on 
Accelerator pedal is released ➔ 00 
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TROUBLE-SHOOTING AND DIAGNOSES 171B type I 

Customer Complaint (Z24i engine): Kickdown 
occurs when high speed driving, as a result 
engine is overreved 

Turn O.D. control switch to ON. 

1 
Road test. 

1 
I Does kickdown occur over 150 km/h (93 MPH) when depressing accelerator pedal fully? I 

YES I NO 

i i 
Is vehicle speed sensor signal normal? Explain to customer the proper operation and function 

Refer to CHECK @. of system. 

NO YES 

+ .! 
Is vehicle speed sensor connector properly connected? Is control unit connector properly connected? 

NO YES NO I YES 

+ + .! + 
Repair connecti'on of Is vehicle speed sensor Repair connection of 
connector or repair normal? connector or repair Replace A/T control unit. 

harness. Refer to EL section. harness. 

NO I YES 

i 
Repair or replace vehicle 

Repair or replace defects 

speed sensor. 
inside transmission. 

Refer to page AT-20. 

J, 

Road test. 

AT-42 



TROUBLE-SHOOTING AND DIAGNOSES j ns type I 

SAT316A 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 
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~ 
I 

~ 
~ 

I 

Drive the vehicle for approx. 10 minutes to warm A.T.F. 

l 
Road test. I 
1 

Does lock-up operate normally? 

I 
i i 

Is lock-up signal normal? 
Explain to customer the proper operation and function of system. Refer to CHECK@. 

NO I YES 

i i 
Is lock-up control unit connector 

I Are wires for output signals normal? 
properly connected? Refer to CHECK@. 

NO I YES NO I 
i i I 

Perform lock-up control unit self- I Repair wires. I Is lock-up solenoid properly installed 
Repair connector connection. diagnosis. and operating normally? 

Refer to CHECK@. Refer to CHECK@. 

1 . 
I Road test. I I Road test. 

NOr i YES 

I Reinstall lock-up solenoid properly I Check control valve assembly and/or 
or replace. torque converter. 

~ 

I Road test. I _t_ 
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~ 
I 

~ 
c.n 

-

i . 
Power shift indicator flickers at 
intervals of 1 second when vehicle 
is at standstill. 

, 
Are contact pdints of shift switches 
normal? 

Refer to CHECK Cb). 

NO YES 

+ + 
Are wires between 

Repair or replace shift switch and 
shift switches. lock-up control 

unit normal? 

NO IYES 

! + I Repair wires. 
Replace lock-up 
control unit. 

. 
~ 

I I 
Power shift indicator flickers at 
intervals of 1 second when vehicle Power shift indicator flickers at 

is in second gear or faster than 13 to intervals of 1 /4 second. 

15 km/h (8 to 9 MPH). 

, 1 
Is vehicle speed sensor signal normal? Is throttle sensor signal normal? 

Refer to CHECK @. Refer to CHECK@. 

NO YES NO I YES 

+ + i + 
Are wires between 

Repair or replace vehicle speed Repair or replace 
Are wires between 

vehicle speed sensor and lock-up throttle sensor. 
throttle sensor 

sensor. control unit Refer to EF& 
and lock-up 

Refer to EL normal? EC section. 
control unit 

section. Refer to normal? 

CHECK CD. 
NO IYEs NO IYES 

+ + + + 

I Repair wires. 
Replace lock-up I Repair wires. 

Replace lock-up 
control unit. control unit. 

+ 
Road test. 

l 

Power shift indicator does not flicker. 

l 
Is lock-up release signal normal? 

Refer to CHECK (D. 

NO I YES 

+ i 

Is throttle valve Check control 
switch connector valve assembly 
properly con- and/or torque 
nected? converter. 

i 

Road test. 

NO+ +YES 

Are wires between 
Repair connection th rattle valve 
of connector or switch and lock-up 
repair harness. control unit 

normal? 

I 
NO i iYES 

Repair or replace Is low temperature 

throttle valve sensor normal? - Refer to switch. 
CHECK(@. 

I 
NO J, + YES 

Replace low 
Replace lock-up 

temperature 
control unit. 

sensor. 

I I 
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.--. 
ON OFF 

Accelerator pedal 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

SAT326A 

Lock-up solenoid SAT327A 

SAT369A 

Kickdown switch 

SAT077A 

CHECK@· 
• Measure voltage while driving vehicle in "D" range. 

Lock-up solenoid is turned ON ➔ 1V or less 
Lock-up solenoid is turned OFF ➔ Battery voltage 

CHECK@ 
Chee~ if connector between control unit and lock-up solenoid is 
properly connected. Also, check connector for continuity. 

CHECK© 
• Check if O-ring is installed to tip of lock-up solenoid. 

• Check operation of lock-up solenoid by applying battery 
voltage . 

CHECK@ 
Operate the self-diagnosis function as follows: 
1. Turn power shift switch to "AUTO". 
2. Turn the ignition switch to "ON". 

Do not start the engine. 
3. Operate kickdown switch by hand for at least one second. 
Do not use accelerator pedal. 
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am 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES j 11B type I 

1 

~SAT329A 

SAT330A 

SAT331A 

SAT332A 

[I] 

SAT333A 

4. Start the engine and run the vehicle about 20 km/h 
(12 MPH), and check. to see whether or not an abnormal 
condition exists. 
When an abnormal condition exists, the power shift indicator 
lamp will flicker at intervals of 1 or 1 /4 second. 
Turning the ignition switch to "OFF" or "ACC" cancels 
the self-diagnosis function. If cancelled, repeat steps over 
again. 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from av to approx. 5V. 

CHECK CD 
• Turn ignition switch ON. 

Full-close throttle ➔ 4.8V or more 
Part-open throttle ➔ av 

CHECK® 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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TROUBLE-SHOOTING AND DIAGNOSES 11,a type 1 

SAT334A 

~ '-~L__j ~7:1 

~ 

§~) 8 
'-='--\..__,,-----'=-'=='----'\_5AT315A 

Low temperature sensor 

- -•-- -•-w - ---- - "' --- ~ -
~~ n 

SAT339A 

CHECK (6) 
• Check contact points of shift switches for damage. 

CHECK CD 
• Check connection of vehicle speed sensor connector. 
• Check wires between vehicle speed sensor and lock-up 

control unit. 

CHECK@ 
• Check continuity on low temperature sensor. 

45°C (113° F) or more ➔ 00 

35°C (95° F) or less ➔ On 
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TROUBLE-SHOOTING AND DIAGNOSES j 71B type I 

Note: 

AT-49 



Check lock-up control unit connector connection. 

Drive the vehicle for approx. 10 minutes to warm A.T.F. 

I, 

-I 
Road test. 

:a:, 
0 
C 
a:, 
r-
m 

I 

Does shifting occur in "D" range? u, 
0 :::c 

~ 
I 

(J'1 

10 

i -! 
Disconnect harness from lock-up control unit. I Explain to customer the proper operation and function of system. 

C 0 en 0 r+ 
0 -I 
3 -z CD 

C) ... 
0 1 0 )> 

0 z 3 C "Cl 
Does shifting occur in "D" range? 

NO I YES 

~ 

f. C -::::s )> r+ 
C) -< z 

Repair or replace defects inside trans· 
Reconnect lock-up control unit 

mission. 
harness connector. 

Refer to page AT-19. 

C) 0 w u, 
9. m - u, 

z 
0 

I I 
Perform lock-up control unit self-

Road test. diagnosis. 
Refer to CHECK@. 
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•Ir 

Power shift indicator flickers at Power shift indicator flickers at 

intervals of 1 second when vehicle intervals of 1 second when vehicle 

is at standstill. is in second gear or faster than 13 to 
15 km/h (8 to 9 MPH). 

' 

Are contact points of shift switches Is vehicle speed sensor signal normal? 
normal? 

Refer to CHECK @. Refer to CHECK@. 

NO YES NO YES 

~ + l ,! + 
Are wires between 

I 

c.n 
...I 

Are wires between 
Repair or replace vehicle speed 

Repair or replace shift switch and 
vehicle speed sensor and lock-up 

~ shift switches. lock-up control sensor. control unit 

unit normal? 
Refer to EL normal? 
section. Refer to 

CHECK CD. 
NO IYES NO IYEs 

i i i 
I Repair wires. I Repair wires. 

Replace lock-up Replace lock-up 
control unit. control unit. 

l 
Road test. 

Power shift indicator flickers at 
intervals of 1 /4 second. 

Is throttle sensor signal normal? 
Refer to CHECK@. 

NO YES 

i ,! 

Repair or replace 
Are wires between 

throttle sensor. 
throttle sensor 

~ 

Refer to EF & 
and lock-up 

EC section. 
control unit 
normal? 

NO lYES 

i l 
I Repair wires. 

Replace lock-up 
control unit. 

Power shift indicator does not flicker. 

Is kickdown signal normal? 
Refer to CHECK @. 

NO YES 

i i 
Is inhibitor switch 

Replace lock-up normal? 
control unit. Refer to 

CHECK@. 

NO I YES 

l i 
Are wires between 

Repair or replace inhibitor switch 

inhibitor switch. and lock-up 
control unit 
normal? 

NO I YES 

i + 
I Repair wires. 

Replace lock-up 
control unit. 

I I 
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Accelerator pedal 

illID 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES I 11B type I 

Kickdown switch 

SAT077A 

DD 
~SAT329A 

SAT330A 

SAT332A 

[[] 

SAT333A 

CHECK@ 
Operate the self-diagnosis function as follows: 
1. Turn power shift switch to "AUTO". 
2. Turn the ignition switch to "ON". 

Do not start the engine. 
3. Operate kickdown switch by hand for at least one second. 
Do not use accelerator pedal. 

4. Start the engine and run the vehicle about 20 km/h 
( 12 MPH), and check to see whether or not an abnormal 
condition exists. 
When an abnormal condition exists, the power shift indicator 
lamp will flicker at intervals of 1 or 1/4 second. 
Turning the ignition switch to "OFF" or "ACC" cancels 
the self-diagnosis function. If cancelled, repeat steps over 
again. 

CHECK® 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from 0V to approx. 5V. 

CHECK® 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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le 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type] 

SAT334A 

SAT341A 

SAT343A 

CHECK (fi) 
• Check contact points of shift switches for damage. 

CHECK CD 
• Check connection of vehicle speed sensor connector. 
• Check wires between vehicle speed sensor and lock-up 

control unit. 

CHECK@ 

• Check continuity between terminals. 

CHECK® 
• Measure voltage while driving vehicle. 

Accelerator pedal is fully depressed ➔ OV 
Accelerator pedal is released ➔ Battery voltage 
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~ 
I 

CTI 
.J:li, 

Check lock-up control unit connector connection. 

:Y. 

Road test. 

T 
_y_ 

Are shifting points normal? 
Refer to SHIFT SCHEDULE. 

NO J YES 

j_ + 
Disconnect harness from lock-up control unit. I Explain to customer the proper operation and function of systemj 

NO 

j_ 
Repair or replace defects inside trans
mission. 

Refer to page AT-19. 

• 
Road test. 

' 
Are shifting points normal? 

Refer to CHECK@. 

YES 

j_ 

Reconnect lock-up control unit 
harness connector. 

Perform lock-up control unit self
diagnosis. 

Refer to CHECK@. 
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~ 
I 

U'I 
U'I 

...-

[ 
Power shift indicator flickers at 
intervals of 1 second when vehicle 
is at standstill. 

, 
Are contact points of shift switches 
normal? 

Refer to CHECK @. 

NO YES 

• + 
Are wires between 

Repair or replace shift switch and 
shift switches. lock-up control 

unit normal? 

NO IYES 

i ! 
I Repair wires. 

Replace lock-up 
control unit. 

_C 

I l 
Power shift indicator flickers at 
intervals of 1 second when vehicle 
is in second gear or faster than 13 to 
15 km/h (8 to 9 MPH). 

l 
Is vehicle speed sensor signal normal? 

Refer to CHECK@. 

NO I YES 

• • Are wires between 
Repair or replace vehicle speed 
vehicle speed sensor and lock-up 
sensor . control unit 
Refer to EL normal? 
section. Refer to 

CHECK CD. 
NO IYES 

! ! 
I Repair wires. 

Replace lock-up 
control unit. 

I Road test. 

I 1 
Power shift indicator flickers at 
intervals of 1 /4 second. 

l 
Is throttle sensor signal normal? 

Refer to CHECK@. 

NO I YES 

i + 
Repair or replace 

Are wires between 

throttle sensor. 
throttle sensor 

Refer to EF & 
and lock-up 

EC section. 
control unit 
normal? 

NO IYES 

! + I Repair wires. 
Replace lock-up 
control unit. 

] l 
Power shift indicator does not flicker. 

1 
Is inhibitor switch normal? 

Refer to CHECK@. 

NO I YES 

+ + 
Are wires between 

Repair or replace inhibitor switch 

inhibitor switch. and lock-up 
control unit 
normal? 

NO I YES 

!- !-
Repair wires. Replace lock-up 

control unit. 
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Accelerator pedal 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES I71B type I 

SAT077A 

~SAT329A 

SAT330A 

SAT332A 

SAT333A 

CHECK@ 
Operate the self-diagnosis function as follows: 
1. Turn power shift switch to "AUTO". 
2. Turn the ignition switch to "ON". 

Do not start the engine. 
3. Operate kickdown switch by hand for at least one second. 
Do not use accelerator pedal. 

4. Start the engine and run the vehicle about 20 km/h 
( 12 MPH), and check to see whether or not an abnormal 
condition exists. 
When an abnormal condition exists, the power shift indicator 
lamp will flicker at intervals of 1 or 1/4 second. 
Turning the ignition switch to "OFF" or "ACC" cancels 
the self-diagnosis function. If cancelled, repeat steps over 
again. 

CHECK® 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 

CHECK® 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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TROUBLE-SHOOTING AND DIAGNOSES 1 ns type 1 

SAT334A 

SAT315A 

Lock-up con ro unit 

~ '111 Disconnect 

~,~ SAT340A 

p R N D 2 1 
0 ) "IC ( 

> I I 
0 I 

( 

() 

() SAT341A 

CHECK (fj) 
• Check contact points of shift switches for damage. 

CHECK CD 
• Check connection of vehicle speed sensor connector. 
• Check wires between vehicle speed sensor and lock-up 

control unit. 

CHECK@ 
Final gear ratio: 3.900 

Throttle position Gearshift 
Vehicle speed 
km/h (MPH) 

01 ➔ 02 56 - 64 (35 - 40) 
02 ➔ 03 103 - 111 (64 - 69) 

Full throttle 
03 ➔ 04 
04 ➔ 03 
03 ➔ 02 94 - 102 (58 - 63) 
02 ➔ 01 44 - 51 (27 - 32) 

Final gear ratio: 4.375 

Throttle position Gearshift 
Vehicle speed 
km/h (MPH) 

01 ➔ 02 50 - 57 (31 - 35) 

02 ➔ 03 93 - 100 (58 - 62) 

Full throttle 
03 ➔ 04 
04 ➔ 03 
03 ➔ 02 84 - 91 (52 - 57) 

02 ➔ 01 39 - 46 (24 - 29) 

CHECK@ 

• Check continuity between terminals . 
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I ~ I 
(J1 
00 

I 

Turn power shift switch to AUTO. 

l 
Road test. 

l 
Does transmission shift into O.D. gear? 

I 
,l. ! 

Is O.D. cancel signal normal? I Explain to customer the proper operation and function of system. 
Refer to CHECK (D . 

YES I NO 

i + 
Is power shift switch normal? 

I Is lock-up control unit connector properly connected? 
Refer to CHECK®· 

NO YES NO YES 

l + i -i 
Is O.D. cancel solenoid properly Perform lock-up control unit self-

Re Repair or replace power shift switch. installed and operating normally? Repair connector connection. diagnosis. 
Refer to CHECK (D . Refer to CHECK @. 

l l 
I Road test. I I 

Road test. I 
NO YES 

i i 
Reinstall O.D. cancel solenoid Check line pressure and control valve 
properly or replace. assembly. 

I 
+ 

I Road test. I 
[Q] 
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... 
Power shift indicator flickers at 
intervals of 1 second when vehicle 
is at standstill. 

l 
Are contact points of shift switches 
normal? 

Refer to CHECK (fi). 

NO I YES 

+ i 

Are wires between 
Repair or replace shift switch and 
shift switches. lock-up control 

unit normal? 

~ NO IYES 
I 

(J1 i i 
CD I Repair wires. 

Replace lock-up 
control unit. 

• ♦ 
Power shift indicator flickers at 
intervals of 1 second when vehicle Power shift indicator flickers at 

is in second gear or faster than 13 to intervals of 1 /4 second. 

15 km/h (8 to 9 MPH). 

1 1 
Is vehicle speed sensor signal normal? Is throttle sensor signal normal? 

Refer to CHECK@. Refer to CHECK@. 

NO I YES NO I YES 

+ + { 1 
Are wires between 

Repair or replace vehicle speed Repair or replace 
Are wires between 

vehicle speed sensor and lock-up throttle sensor 
throttle sensor. 

sensor. control unit Refer to EF& 
and lock-up 

Refer to EL normal? EC section. 
control unit 

section. Refer to normal? 

CHECK CD. 
NO IYES NO IYES 

i i ! l 
I Repair wires. i Repair wires. 

Replace lock-up Replace lock-up 
control unit. control unit. 

NOJ • 
Replace low 
temperature 
sensor. 

NO 

i 

!QI 
I 

.J 

Power shift indicator does not flicker. 

1 
Is low temperature sensor signal normal? 

Refer to CHECK@-

NO I YES 

J. ! 
Is low temperature Disconnect 
sensor normal? harness from 

Refer to lock-up control 
CHECK@). unit. 

1 

~ • 
Does transmission I 
shift into O.D. 
gear? 

+ YES Nol 

Are wires between i 
low temperature 

y 

sensor and lock-up Repair or replace 

control unit defects inside 

normal? transmission. 
Refer to page 

I YES 
AT-21. 

i 
I Repair wires. 

Replace lock-up Replace lock-up 
control unit. control unit. 

! 
Road test. 
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Accelerator pedal 

rrm 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES j 11B type I 

Kickdown switch 

1 

~SAT329A 

SAT330A 

SAT332A 

[O 

SAT333A 

CHECK@ 
Operate the self-diagnosis function as follows: 
1. Turn power shift switch to "AUTO". 
2. Turn the ignition switch to "ON". 

Do not start the engine. 
3. Operate kickdown switch by hand for at least one second. 
Do not use accelerator pedal. 

4. Start the engine and run the vehicle about 20 km/h 
(12 MPH), and check to see whether or not an abnormal 
condition exists. 
When an abnormal condition exists, the power shift indicator 
lamp will flicker at intervals of 1 or 1/4 second. 
Turning the ignition switch to "OFF" or "ACC" cancels 
the self-diagnosis function. If cancelled, repeat steps over 
again. 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from 0V to approx. 5V. 

CHECK® 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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Floor shift models 

Column shift models 

2 

TROUBLE-SHOOTING AND DIAGNOSES 1110 type 1 

SAT334A 

SAT370A 

AUTO POWER 

SAT337A 

CHECK (fi) 
• Check contact points of shift switches for damage. 

CHECK CD 
• Check connection of vehicle speed sensor connector. 
• Check wires between vehicle speed sensor and lock-up 

control unit. 

CHECK CD 
• Turn power shift switch to "AUTO" and measure voltage 

while driving vehicle in "D" range. 

CHECK® 

60 km/h (37 MPH) or more with 
light load ➔ Approx. OV 
Vehicle is at standstill ➔ Battery voltage 

• Check continuity between terminals. 
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TROUBLE-SHOOTING AND DIAGNOSES j 11B type I 

SAT338A 

Low temperature sensor 

SAT339A 

1 2 3 
6 7 8 

SAT342A 

CHECK CD 
• Check if O-ring is installed to tip of O.D. cancel solenoid. 

• Check operation of O.D. cancel solenoid by applying battery 
voltage. 

CHECK@) 
• Check continuity on low temperature sensor. 

45°C (113° F) or higher ➔ 00 

35°C (95° F) or lower ➔ On 

CHECK@ 
• Turn ignition switch ON. 

A.T.F. temperature is 45°C (113° F) or higher ➔ oo 

A.T.F. temperature is 35°C (95° F) or lower ➔ On 
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TROUBLE-SHOOTING AND DIAGNOSES j 71B type j 

Note: 
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~ 
I 

0) 
.,=., 

l 

Turn power shift switch to AUTO. 

Road test. 

Is speed change point between D2 and D3 normal in power shift operation? 
Refer to SHIFT SCHEDULE. 

YES 

! 
Is speed change point between D3 and D4 normal in power shift operation? I 

Refer to SHIFT SCHEDULE. 

NO YES 

, i ! 

I Is power shift switch normal? 1 I Explain to customer the proper operation and function of system. , Refer to CHECK@. 

NO YES 

! J, 

Repair or replace power shift switch. 

I 
Are wires between power shift switch 
and lock-up control unit normal? 

NO I YES 

! i 
Repair wires. Perform lock-up control unit self• 

diagnosis. 

I 
Refer to CHECK @ . 

! 

I Road test. 

I, 
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l 
Power shift indicator flickers at Power shift indicator flickers at 

intervals of 1 second when vehicle intervals of 1 second when vehicle 
is in second gear or faster than 13 to is at standstill. 
15 km/h (8 to 9 MPH). 

, l 
Are contact points of shift switches Is vehicle speed sensor signal normal? 
normal? Refer to CHECK @. 

Refer to CHECK (fi). 

~ 
NO YES NO I YES 

• + + + 
I 

0) Are wires between 

CJ'1 Are wires between 
Repair or replace vehicle speed 

Repair or replace shift switch and 
vehicle speed sensor and lock-up 

~ shift switches. lock-up control sensor. control unit 

unit normal? 
Refer to EL normal? 
section. Refer to 

CHECK CD. 
NO IYES NO IYES 

i + + 
I Repair wires. 

Replace lock-up I Repair wires. 
Replace lock-up 

control unit. control unit. 

I Road test. 

-,-

l 
Power shift indicator flickers at 
intervals of 1 /4 second. 

l 
Is throttle sensor signal normal? 

Refer to CHECK@. 

NO I YES 

i + 
Repair or replace 

Are wires between 

throttle sensor. 
throttle sensor 

Refer to EF& 
and lock-up 

EC section. 
control unit 
normal? 

NO lvEs 

+ + 
Repair wires. 

Replace lock-up 
control unit. 

Power shift indicator does not flicker. 

Is inhibitor switch normal? 
Refer to CHECK@. 

NO YES 

+ + 
Are wires beween 

Repair or replace inhibitor switch 

inhibitor switch. and lock-up 
control unit 
normal? 

NO I YES 

+ + 
I Repair wires. 

Replace lock-up 
control unit. 

-I 
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Accelerator pedal 

ill]] 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type J 

Kickdown switch 

1 

~SAT329A 

SAT330A 

SAT332A 

SAT333A 

CHECK@ 
Operate the self-diagnosis function as follows: 
1. Turn power shift switch to "AUTO". 
2. Turn the ignition switch to "ON". 

Do not start the engine. 
3. Operate kickdown switch by hand for at least one second. 
Do not use accelerator pedal. 

4. Start the engine and run the vehicle about 20 km/h 
( 12 MPH), and check to see whether or not an abnormal 
condition exists. 
When an abnormal condition exists, the power shift indicator 
lamp will flicker at intervals of 1 or 1/4 second. 
Turning the ignition switch to "OFF" or "ACC" cancels 
the self-diagnosis function. If cancelled, repeat steps over 
again. 

CHECK@ 
• Turn ignition switch ON and move vehicle over 1 m (3 ft) 

at very low speed. 
Voltage must vary from OV to approx. 5V. 

CHECK@ 
[Throttle sensor power source] 
• Turn ignition switch ON. 

Approx. 5V at all times 

[Throttle sensor signal] 
• Turn ignition switch ON. 

Full-close throttle ➔ Approx. 0.3V 
Full-open throttle ➔ Approx. 3V 
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Floor shift models 

Column shift models 

'-.. p R N D 2 1 
1 0 ") (' 

210 I 
3 10 
4 ( 

5 ) 

6 11 

7 

8 I( 

2 

TROUBLE-SHOOTING AND DIAGNOSES 11,a type 1 

SAT334A 

AUTO POWER 

SAT337A 

SAT341A 

CHECK@ 
• Check contact points of shift switches for damage. 

CHECK CD 
• Check connection of vehicle speed sensor connector. 
• Check wires between vehicle speed sensor and lock-up 

control unit. 

CHECK® 
• Check continuity between terminals. 

CHECK@ 
• Check continuity between terminals. 
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TROUBLE-SHOOTING AND DIAGNOSES j 71B type I 

Customer Complaint (VG30i) : 
Transmission does not kickdown 

I 
Road test. 

I 

•Ir 

I Does kickdown operate normally? I 
NO YES 

! ! 
Is downshift signal normal? 

I 
Explain to customer the proper operation and function 

Refer to CHECK @. of system. 

NO I YES 

! -l 
Is power supply and ground of A/T control unit normal? 

I 
Does downshift solenoid operate normally? 

Refer to CHECK (D. Refer to CHECK CD. 

NO I YES NO 1 YES 

! ! .L .L 
Repair connection of Is kickdown switch 

Replace downshift 
Is downshift solenoid 

,-- connector or repair signal normal? 
solenoid. 

connector properly 

harness. Refer to CHECK @. connected? 

NO I YES NO YES 

.L ! ,L .i 
Is kickdown switch 

Replace A/T control Repair or replace 
Repair or replace defects 

normal? inside transmission. 
Refer to CHECK@. 

unit. harness. 
Refer to page AT-20. 

NO I YES 

! ! 
Replace kickdown switch. 

Repair or replace harness 
of kickdown switch. 

I I 
i 

I Road test. I 
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1 2 3 
6 7 8 

1 2 3 
6 7 8 

1 2 3 
6 7 8 

TROUBLE-SHOOTING AND DIAGNOSES I 71B type I 

SAT342A 

SAT343A 

SAT344A 

SAT345A 

Bat tery SA T346A 

CHECK@ 
• Turn ignition switch ON. 

A.T.F. temperature is 45°C (113° F) or higher ➔ CX) 

A.T.F. temperature is 35°C (95°F) or lower ➔ on 

CHECK@) 
• Measure voltage while driving vehicle. 

Accelerator pedal is fully depressed ➔ 0V 
Accelerator pedal is released ➔ Battery voltage 

CHECK 0 
• Turn ignition switch ON. 

Battery voltage at all times 

CHECK@ 
• Turn ignition switch ON. 

Accelerator pedal is fully depressed ➔ Approx. 0V 
Accelerator pedal is released ➔ Approx. 5V 

CHECK CD 
• Check operation of downshift solenoid by applying battery 

voltage. 
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REMOVAL AND INSTALLATION j 71B type I 

Removal 
• Remove exhaust front tube (VG30i engine model). 
• Plug up openings such as oil charging pipe, etc. 
• Remove bolts securing torque converter to drive plate. 
a. Remove those bolts by turning crankshaft. 
b. Right after the transmission was disconnected, inscribe 

matching marks on torque converter and drive plate so that 
they can be assembled in their original positions. 

CAUTION: 
Take care not to strike any adjacent parts during dismounting. 

Installation 
• Drive plate runout 

Maximum allowable runout: 
0.5 mm (0.020 in) 

If 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": 
35 mm ( 1.38 in) or more 

• Install converter to drive plate. 
Align matching marks inscribed on both parts during disassem
bly. 
• After converter is installed, rotate crankshaft several turns 

and check to be sure that transmission rotates freely without 
binding. 
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REMOVAL AND INSTALLATION I 71B type I 
Installation (Cont'd) 
• Check inhibitor switch for operation. 
• Check fluid level in transmission. 
• Move selector lever through all positions to be sure that 

transmission operates correctly. 
With parking brake applied, rotate engine at 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 transmisson is shifted. 

• Check to be sure that line pressure is correct. To do this, 
refer to Line Pressure Test. 

• Perform stall test. 
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AE'MC>VAL AND INSTALLATl,ON , j 11B type I 

Note: 
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2 Torque converter 8 2nd band brake 14 Low & reverse clutch 20 Control valve assembly 
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MAJOR OVERHAUL 

L4N718 and E4N718 

~ : N·m (kg-m, ft-lb) 

~ 39-49 (4 0 5 l~l 10. 15 ( ,'o. .O, 29 - 36) 
[£) 44-54(. -1.5,7-11) 
~. 4.5. 5 5 33 

Lg) 13. 18 (1 3 • • • 40) 
® 5. 7 (0 •• 1.8, 9. 13) 

® .5 -01 36 8-11( • • • -5.1) 
-- 0.8. 11 5 8 lg) 7 - 9 (0 ' • • • 8.0) 
(8J 5.4. 7 .7. 0.9, 5.1. 6.51 
-- .4 (0 55 0 7 l!J 5 - 7 (0.5 . O • • 5, 4.0 - 5.4) 

QJ 29. 39 (3 0 .7, 3.6. 5.11 
.. 4.0, 22. 29) 

Converter housing 

Torque converter 

Front clutch assembly 

* : Black surf _ * : Select wit~ce is front side. * . proper thickn 
: Ad1ustment . ess. ~ is required_ 

~ : Apply A.T.F. 
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Rear clutch assembly 

MAJOR OVERHAUL 

L4N71B and E4N71B (Cont'd) 

Connect· 

Front planetar mg shell 
Y gear assembly 

AT-75 

Harness 
(E4N71B only) 

1 

SAT494A 



Torque converter 

O.D. indicator 
SW. 

Secondary 
governor 
valve 

X 

X 

Oil 

Pressure 
regulator 
valve 

MAJOR OVERHAUL ! 11B type I 

Hydraulic Control Circuits (L4N71 B and E4N71 B) 

O.D. 
cancel 
solenoid 

Low& 
O.D. band Front Rear 2nd band reverse 
brake clutch clutch brake brake 

3rd-2nd 

* • Orifice direction and 
location of steel ball 
differ from unit to unit. Note: Marked X are drain. 

SAT919 
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MAJOR QVERHAUL j 11B type I 
Mechanical· Operation 

O.D. band servo 
Rear 

Low& 2nd band servo 
Parking Direct Front One-way 

Range 
clutch clutch clutch 

reverse 
clutch pawl 

Apply Release brake Apply Release 

Park ON (ON) ON ON ON 

Reverse ON (ON) ON ON ON ON 

Neutral ON (ON) ON 

D1 
ON (ON) ON ON ON 

(Low) 

D2 
ON (ON) ON ON ON 

(Second) 
D 

D3 
ON (ON) ON ON ON (ON) ON 

(Top) 

D4 
(O.D.) 

ON ON ON (ON) ON 

2 Second ON (ON) ON ON ON 

12 
ON (ON) ON ON ON 

(Second) 
1 

11 
ON (ON) ON ON ON ON 

(Low) 

The low & reverse brake is applied in "1 1 '' range to prevent free wheeling when coasting and allows engine !:>raking. 

Oil Channel 
Ion pump I 
Cover side Housing side 

Cooler in pressure 

Torque converter in pressure 

SAT499 SAT500 
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I Transmission case I 

Front face side Rear clutch 
Front & O.D. lubrication 

Direct clutch apply 
& O.D. servo __ __l..,_-,--\ _j-.. _---\.'""" _i__hl-----, 

O.D. indicator 
pressure 

IO.D.case I 

Air breather 

MAJOR OVERHAUL I 71B type J 

Oil Channel (Cont'd) 

Oil pump 
suction hole 

SAT501 

Lower 
face side Oil pump discharge hole 

Servo apply pressure 
Direct clutch apply & 
O.D. servo release pressure 
,.._ ____ • Servo release pressure 

Governor pressure 
(To control valve) 

Governor feed 
pressure 
(From control valve) 

Low & reverse brake 
pressure 

Torque converter pressure 
Rear clutch pressure 

Oil pump suction hole 

Front clutch pressure SAT502 

I Drum support I 

One-way orifice 
nt & O.D. lubrication 

·1 pump 

In regards to one-way orifice, refer to page AT-90. 

I Converter housing I 

To lock-up control valve 

rge hole· 
om 3rd-4th 
ift valve 

SAT645 

SAT706 
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Oil pump 
suction hole 

Front clutch 

Rear clutch pressure 

Front & O.D. lubrication 

Oil pump discharge hole 
SAT503 



SAT520 

Lock-up solenoid 

SAT714 

DISASSEMBLY Ins type I 
1. Remove torque converter, drain A.T.F. through end of .rear 

extension, and place transmission on Tool. 

2. Remove lock-up solenoid. 

3. Remove converter housing. 

4. Remove oil pan and inspect its contents. An analysis of any 
foreign matter can indicate the types of problems to look for. 
If the fluid is ver.y dark, smells burned, or contains foreign 
particles, the frictional material (clutches, band.) may need 
replacement. A tacky film that will not wipe clean indicates 
varnish build up which can cause valves, servo, and clutches 
to stick and may inhibit pump pressure. 

5. Loosen 2nd band servo piston stem lock nut and tighten 
piston stem. 
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Intermediate 
shaft 

ST25850000 
(J25721-A) 

SAT523 

SAT524 

SAT525 

SAT526 

DISASSEMBLY Ins type I 

6. Remove O.D. component assembly, then remove front clutch 
thrust washer and needle bearing & race. 

7. Draw out input shaft and intermediate shaft. 

8. Attach Tool to pump and remove pump. 

9, Remove O.D. servo cover, then loosen O.D. band servo piston 
stem. 

10. Remove O.D. pack (O.D. planetary gear & direct clutch 
assembly). 
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~nd strut 

Bearing~{C5) 

Thrust washer ~AT527 

Accumulator 

SAT530 

SAT531 

DISASSEMBLY I 71B type I 
11. Remove needle bearing & race and direct clutch thrust 

washer, then remove O.D. brake band & strut. 

12. Remove O.D. servo assembly by lightly tapping retainer. 

13. Remove accumulator snap ring, then apply pressure to re
move accumulator plug, piston and spring. 

14. Remove O.D. cancel solenoid and O-ring. 

15. Remove drum support. 

AT-81 



Downshift sole • 

C 

SAT532 

DISASSEMBLY j 11B type I 

16. Remove downshift solenoid, vacuum diaphragm & rod and 
O-rings. 

17. Remove speedometer pinion. 

18. Remove control valve body. 

• Remove manual valve from valve body as a precaution, to 
prevent valve from dropping out accidentally. 

19. Remove 2nd brake band strut. Brake band and clutch & 
planetary gear pack [including front clutch, rear clutch and 
front planetary gear] may be removed together. 
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jJ 
Approximately 

SAT656 2 mm (0.08 in) dia. wire 

DISASSEMBL V Ins type I 

• To prevent brake linings from cracking or peeling, do not 
stretch the flexible band unnecessarily. Before removing the 
brake band, always secure it with a clip as shown in the figure 
to the left. 
Leave the clip in position after removing the brake band. 

20. Remove 2nd band servo retaining bolts. Apply pressure to 
remove 2nd band servo. 

21. Check one-way clutch to see if it operates properly. 

22. Remove rear planetary carrier snap ring and rear planetary 
carrier. 

23. Remove output shaft snap ring. 
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SAT537 

DISASSEMBLY I 71B type I 

24. Remove connecting drum with internal gear. 

25. Pry off one end of snap ring with a screwdriver. Remove snap 
ring from low and reverse brake assembly while applying plier 
force in direction of arrow. 

26. Remove low and reverse brake clutch assembly. 

27. Remove rear extension. 
Be careful not to lose retainer washer. 

28. Remove output shaft with governor. 
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ST25570001 
(J23659-A) 

SAT116A 

SAT720 

DISASSEMBLY 111s type 1 

29. Remove governor thrust washer and needle bearing. 
Remove one-way clutch inner race attaching hex-head slotted 
bolts using Tool. 

30. Remove one-way clutch inner race, return thrust washer, low 
and reverse return spring. 

31. Apply air pressure to remove low and reverse brake piston. 

32. Remove snap ring, then remove lock nut, manual plate and 
parking rod. 

33. Remove inhibitor switch and manual shaft. 
34. Remove O.D. indicator switch and O-ring. 
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REPAIR FO~ COMPONENT PARTS 111s type 1 

0 Lathe cut seal ring 

Ooil seal 

SAT538 

Retaininz~:t~ 

Spring 
ckup 
ntrol valve 

g o~l}o ' 
0 ~ Oift 

0~ 

0 
SAT722 

Oil Pump 

Oil pump inner gear 

Oil pump outer gear 

Lock-up ~ 

Spring 

Plug 

SAT708A 

DISASSEMBLY 
1. Remove pump cover from pump housing. 

2. Stake off retaining pin using a punch [outer dia. 1.5 to 1.8 
mm (0.059 to 0.071 in)], then remove lockup control valve 
and spring. 
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REPAIR FOR COMPONENT PARTS j 71B type I 

SAT025 

Retaininpz~~~n ~ 
Spring 

Lock-up 
ntrol valve 

i o~l)0 
0 

{Q)o 
5io 

0~ 

0 
SAT722 

Oil Pump (Cont'd) 
INSPECTION 
1. Inspect pump body, bushing and pump shaft, for wear. 
2. Inspect gears, lockup control valve, spring and all internal 

surfaces for damage and visible wear. 

3. Measure clearance between outer gear and crescent. 
Standard clearance: 

0.14 - 0.21 mm (0.0055 - 0.0083 in) 
Wear limit: 

0.25 mm (0.0098 in) 

4. Measure clearance between outer gear and pump housing. 
Standard clearance: 

0.05 - 0.20 mm (0.0020 - 0.0079 in) 
Wear limit: 

0.25 mm (0.0098 in) 

5. Using a feeler gauge and straight edge, measure clearance 
between gears and pump cover. 

Standard clearance: 
0.02- 0.04 mm (0.0008 - 0.0016 in) 

Wear limit: 
0.08 mm (0.0031 in) 

ASSEMBLY 
1. Install lockup control valve and spring into oil pump cover, 

then tap new retaining pin. 
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ST25580001 
Spacer ( _ ) 
[Thickness 20 mm (0.79 in)] 

REPAIR FOR COMPONENT PARTS 171B type I 

SAT540 

Oil Pump (Cont'd) 
2. Mount pump housing in Tool and suitable spacer. Set up 

pump housing with inner and outer pump gears on it and 
install pump cover to pump housing. Temporarily assemble 
oil pump. 

3. Set the cover to within the runout of the specified total 
indicator reading. 

Total indicator reading: 
Less than 0.07 mm (0.0028 in) 

4. Tighten pump securing bolts to the specified torque. 
Recheck runout. 
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REPAIR FOR COMPONENT PARTS j 11s type I 

SAT531 

Retaining pinl 

O.D. Spring;.#.._., 
cancel valve _ 

SAT723 

Drum Support 
DISASSEMBLY 
1. Remove drum support and gasket from O.D. case. 

2. Stake off retaining pin using a punch [outer dia. 1.5 to 1.8 
mm (0.059 to 0.071 in)], then remove 0.0. cancel valve and 
spring. 

Don't stake it off from contacting face side. 

INSPECTION 
• Inspect drum support bushing and ring groove areas for 

wear. 

• Measure clearance between seal ring and ring groove. 
Standard clearance: 

0.05 - 0.20 mm (0.0020 - 0.0079 in) 
Wear limit: 

0.20 mm (0.0079 in) 

• Inspect 0.D. cancel valve & spring and all internal surfaces 
for damage visible wear. 
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REPAIR FOR COMPONENT PARTS j ns type I 

Retaining pin1 
O.D. Spring _...._ 

cancel valve _ 

Lubrication ••••••••• .... )it___,,, •. 

plug (Fiber) 

SAT723 

SAT282A 

Drum Support (Cont'd) 
ASSEMBLY 
1. Install O.D. cancel valve and spring into drum support, then 

tap new retaining pins. 

2. Install lubrication plug in drum support. 

3. Install one-way orifice in O.D. case. 
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ST25580001 
Spacer ( - ) 
(Thickness 20 mm (0.79 in)] 

SAT547 

REPAIR FOR COMPONENT PARTS 171B type I 

SAT540 

0.0. case 

Oil pump case 

Drum Support (Cont'd) 
4. Mount oil pump assembly in Tool and suitable spacer. 

5. Mount O.D. case, drum support and gasket in oil pump 
assembly. 

Ensure O.D. case is inserted properly into oil pump assembly. 
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REPAIR FOR COMPONENT PARTS 111s type 1 

SAT935 

SAT936 

SAT937 

SAT600 

Drum Support (Cont'd) 
6. Loosen drum support bolts before inserting Tool (J33909). 

7. Insert the tapered edge of Tool and install Tool until it com
pletely passes through 0. D. case. 

8. Rotate Tool to ensure proper alignment. 
9. Tighten drum support bolts while Tool is inside O.D. case. 

10. Remove Tool (J33909). 
11. Check that the drum support is within the run-out of the 

specified total indicator reading. 
Total indicator reading: 

Less than 0.05 mm (0.0020 in) 
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REPAIR FOR COMPONENT PARTS I 71B type I 

Control Valve Body 

Upper body side 

Throttle back-up valve 

Lower body side 
Control valve lower body 

u 
0 

~v 
/ <.., 

0 

? 7 !------Ro,,;,;,,. p;, 

3rd-2nd timing valve 

SAT621A 
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REPAIR FOR COMPONENT PARTS j 71B type I 

SAT045 

Control Valve Body (Cont'd) 
DISASSEMBL V 
1. Remove oil strainer. 

2. Separate lower body, separator plate and upper body. 
Be careful not to scatter or lose orifice check valve, servo orifice 
check valve, or throttle relief check valve (ball) and related 
springs. 

INSPECTION 

• If inspection reveals excessive clearances, 0.03 mm (0.0012 
in) or more, between the valves and the valve body bores, 
replace the entire valve body. 

• Always use crocus cloth, which is a very fine type of cutting 
material. 

• During cleaning, do not remove the sharp edges of the valve. 
• The valves may be cleaned using alcohol or lacquer thinner. 

The valve bodies can be dip cleaned with a good carburetor 
cleaner or lacquer thinner. Do not leave valve bodies sub
merged in carburetor cleaner longer than five minutes. 

• Lubricate all parts in clean A.T.F. before reassembly. 
1. Check valves for signs of burning. Replace if beyond clean

up. 

2. Check oil strainer for general condition. Replace if necessary. 
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REPAIR FOR COMPONENT PARTS I 71B type I 

0 0 
0 Oo 0 
0 O 0 

0 0 

0~; 

SAT046 

Control Valve Body (Cont'd) 
3. Check separator plate for scratches or damage. Replace if 

necessary. Scratches or score marks can cause oil to by-pass 
correct oil passages and result in system malfunction. 

4. Check oil passages in upper and lower valve bodies for 
varnish deposits, scratches or other damage that would im
pair valve movement. Check threaded holes and related bolts 
and screws for stripped threads; replace as needed. 

5. Check valve springs for damage. Measure free length of valve 
springs. If the free length is out of specification, replace it. 
Numbers of each valve spring listed in table below are the 
same as those in the figure on page AT-93. 

Valve spring Free length mm (in) 

CD Pressure regulator valve 43.0 (1.693) 

® Pressure modifier valve 18.5 (0.728) 

224i 32.0 (1.260) 
@ 1st-2nd shift valve 

VG30i 29.4 (1.157) 

© 2nd-3rd shift valve 41.0 (1.614) 

® 
224i 36.0 (1.417) 

Throttle back-up valve 
VG30i 31.8 (1.252) 

@ Solenoid downshift valve 22.0 (0.866) 

(j) Second lock valve 33.5 (1.319) 

Throttle relief check valve 26.8 (1,055) 

Orifice check valve 15.5 (0.610) 

® 3rd-4th shift valve 30.3 ( 1.193) 

224i 22.7 (0.894) 
® 3rd-2nd timing valve 

VG30i 23.2 (0.913) 
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Low.er valve body 

Throttle relief valve~ 
0 

~o • 

~ 0 

Upper valve body 

Orifice check valve 
i (2nd serve release) 

SAT725 

SAT726 

Control Valve Body (Cont'd) 
·ASSEMBLY. 

1. Install orifice check valves, valve springs, throttle relief valve 
spring and steel ball in valve body. 

Orifice check valve 

Unit: mm (in) 

Orifice check valve Diameter "A" Identification 

Z24i 1.5 (0.059) Green 
2nd servo release 

VG30i 1.6 (0.063) Gold 

Front clutch applies 2.2 (0.087) Black 

SAT924 

2. Assemble separator plate and upper valve body on lower 
valve body, then tighten bolts. 

When installing these bolts, first be sure to install the two reamer 
bolts to their original positions. 
3. Install oil strainer. 

Oil Distributor 
INSPECTION 
• Inspect contacting surface of oil distributor and ring groove 

areas for wear. 

• Measure clearance between seal ring and ring groove. 
Standard clearance: 

0.04- 0.16 mm (0.0016- 0.0063 in) 
Wear limit: 

0.16 mm (0.0063 in) 
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REPAIR FOR COMPONENT PARTS 

Direct Clutch 

Lathe cut seal ring~ 

Spring retainer 

Driven plate (steel plate) 

"---- Drive plate (friction plate) 

Snap ring 
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Drum assembly 

I 11B type I 
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ST25420001 
(J26063) 

-=n~ir is blocked here 

AirM 

SAT553 

SAT031 

Direct Clutch (Cont'd) 
DISASSEMBLY 
• Compress clutch springs and remove snap ring from spring 

retainer with Tool. 

• For easy removal of piston from drum, mount clutch on 
drum support. Use an air gun with a tapered rubber up to 
carefully apply air pressure to loosen piston from drum. 

INSPECTION AND ASSEMBLY 
1. CI1eck clutch drive plate facing for wear or damage. 

Standard thickness: 
1.50 - 1.65 mm (0.0591 - 0.0650 in) 

Wear limit: 
1.4 mm (0.055 in) 

2. Check for wear on snapring, weak or broken coil springs, 
and warped spring retainer. 

3. Check the operation of check ball in piston using com
pressed air. 

4. Lubricate clutch drum hub and seals, and install inner seal 
and piston seal as illustrated. Be careful not to stretch seals 
during installation. 
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SAT028 

SAT034 

Direct Clutch (Cont'd} 
5. Assemble piston, being careful not to allow seal to kink or 

become damaged during installation. After installing, turn 
piston by hand to ensure that there is no binding. 

6. Reassemble spring and retainer. Reinstall snap ring. Be sure 
snap ring is properly seated. 

7. Install driven plates, drive plates, and secure with snap ring. 
8. Install retainer plate, O.D. one-way clutch assembly race side, 

and secure with snap ring. 

9. Measure clearance between race side and snap ring. 
Specified clearance: 

0 - 0.2 mm (0 - 0.008 in) 
If necessary, try other race side having different thicknesses 
until correct clearance is obtained. 

Thickness mm (in) Part number 

0.4 (0.016) 31606-X8501 

0.6 (0.024) 31606-X8502 

0.8 (0.031) 31606-X8500 

1.0 (0.039) 31606-X8503 

1.2 (0.047) 31606-X8504 
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Direct Clutch (Cont'd) 
10. Testing direct clutch 

With direct clutch assembled on drum support, direct a jet of 
air into hole in clutch drum for definite clutch operation. 

Front Clutch 

Number of return springs ... 5 

Lathe cut seal ring ~ 
Piston 

Spring retainer 

Snap ring• 

Driven plate (steel plate) 

- Drive plate (friction plate) 

O-ring ~ 

Layout of front clutch plates 
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Drum assembly 

Dish plate 

SAT348A 



=n~ir is blocked here 

Air FiY7 

REPAIR FOR COMPONENT PARTS 1110 type 1 

SAT553 

SAT031 

Front Clutch (Cont'd) 
DISASSEMBLY 
• Compress clutch springs and remove snap ring from spring 

retainer with Tool. 

• For easy removal of piston from drum, mount clutch on 
drum support. Use an air gun with a tapered rubber up to 
carefully apply air pressure to loosen piston from drum. 

INSPECTION AND ASSEMBL V 
1. Check clutch drive plate facing for wear or damage. 

Standard thickness: 
1.50 - 1.65 mm (0.0591 - 0.0650 in) 

Wear limit: 
1.4 mm (0.055 in) 

2. Check for wear on snapring, weak or broken coil springs, 
and warped spring retainer. 

3. Check the operation of check ball in piston using com
pressed air. 

4. Lubricate clutch drum hub and seals, and install inner seal 
and piston seal as illustrated. Be careful not to stretch seals 
during installation. 
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SAT028 

SAT233A 

SAT034 

Front Clutch (Cont'd) 
5. Assemble piston, being careful not to allow seal to kink or 

become damaged during installation. After installing, turn 
piston by hand to ensure that there is no binding. 

6. Reassemble spring and retainer. Reinstall snap ring. Be sure 
snap ring is properly seated. 

7. Install dish plate. 

8. Install driven plates, drive plates, and secure with snap ring. 

9. Measure clearance between retainer plate and snap ring. 
Specified clearance: 

1.6- 1.8 mm (0.063- 0.071 in) 
If necessary, try other retaining plates having different thick
nesses until correct clearance is obtained. 
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REPAIR FOR C 

Dish plate 

Lathe cut seal ring~ 

5.0 (0.197) 
5.2 (0.205) 
5.4 (0.213) 
5.6 (0.220) 
5.8 (0.228) 
5.0 (0.236) 
5.2 (0.244) 

1 0. Testing f ront cl OVERHAUL.) utch. (Refer to Oil 

Rear Clutch 
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Part number 

31567-X2900 
31567-X2901 
31567-X2902 
31567-X2903 
31567-X2904 
31567 -X2905 
31567-X2906 

Channel in MAJOR 
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Rear Clutch (Cont'd) 
• Service procedures for rear clutch are essentially the same as 

those for front clutch, with the following exception: 
L . Specified clearance between retainer plate and snap ring: 

0.8 - 1.0 mm (0.031 - 0.039 in) 

11. Testing rear clutch ( Refer to Oil Channel in MAJOR 
OVERHAUL.) 

Low & Reverse Brake 

In regard to the number of clutch sheets 
(drive plate and driven plate), refer to S.D.S. 

Toward 
front 

Low and reverse return spring 

Return thrust washer 

Piston 

Lathe cut seal ring~ 

Driven, plate (Steel plate) 

Drive plate ( Friction plate) 

Retainer plate 

INSPECTION 

SAT972 

• Examine for damaged drive plate facing and worn snap ring. 
• Check drive plate facing for wear; if necessary, replace. 

Drive plate thickness: 
Standard 

1.90 - 2.05 mm (0.0748 - 0.0807 in) 
Allowable limit 

1.8 mm (0.071 in) 
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Brake Band and Band Servo 

2nd brake band and band servo 
Brake band 

Return spring 

Band servo piston~ -

□~ lB,odtt'"' 

Lathe cut ring seal 

Washer 
0-ring~ 

~ 

~ Servo retainer 

Lock nut 

O.D. brake band and band servo 

0.0. servo piston stem 

0.0. servo 

/ 

Band servo piston stem 

o_.o.servo\ 
piston \ 

,_ 

0.0. servo 
piston 
retainer 

- ~: 

Washer 

Lock nut 

a 

INSPECTION 

0-ring ~ 

0.0. servo 
retainer 
cover gasket ~ 

Lathe cut 
seal ring~ 

Return 
spring 

SAT559 

SST231A 

• Inspect band friction material for wear. If cracked, chipped 
or burnt spots are apparent, replace the band. 

• Check band servo components for wear and scoring. 
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Outward. 

Primary valve [:11 
[!) ~5-7N•m 
~ (0.5 • 0.7 kg-m, 

G b d _,,IJ 3.6 • 5.1 ft-lb) 
overnor o y 

• @, 

Q~ Secondary~ 
~ valve 

Oil distributor 

Seal ring SAT560 

~ 

Spring 

1 A_ccumulator 
~piston 

0.0. case ~/'(jjj_ 

Accumulator plug_/ n 

Accumulator 

Snap rin~ 

SAT561 

Feeler gauge 

Governor 
INSPECTION 
• Check governor valves and valve body for indication of 

burning or scratches. 
• Check valve springs for damage . 

Measure free length of valve springs. 

Valve spring Free length mm (in) 

Z24i 21.8 (0.858) 
Primary governor 

VG30i 10.5 (0.413) 

Z24i 25.1 (0.988) 
Secondary governor 

VG30i 21.7 (0.854) 

If any abnormalities are found, replace governor body, valves 
and springs as an assembly. 

Accumulator 

DISASSEMBLY & INSPECTION 
• Remove snap ring, then apply pressure to remove accumu

lator plug, piston and spring. 
• Check accumulator components for wear and scoring. 

Planetary Carrier 
INSPECTION 
• Check clearance between pinion washer and planetary carrier 

with a feeler. 
Standard clearance: 

0.20 - 0.70 mm (0.0079 - 0.0276 in) 
Wear limit: 

0.80 mm (0.0315 in) 
• Check planetary gear sets and bearings for damaged or worn 

gears. 
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One-way clutch 
outer race 

REPAIR FOR COMPONENT PARTS I 11B type I 

Connecting drum 
SAT562 

Toward front 
of vehicle 

SAT563 

Outer race 

SAT234A 

Connecting Drum Assembly 
If one-way clutch is out of order as determined during disassem
bly, repair it as follows: 
1. Remove each snap ring, then draw out one-way clutch inner 

& outer race. 

2. Inspect one-way sprag and contacting surface for wear or 
burns. 
Replace parts as necessary. 

3. Assemble those parts. 

O.D. One-Way Clutch 
If one-way clutch is out of order as determined during disassem
bly, repair it as follows: 
1. Remove each snap ring, then draw out one-way clutch as

sembly. 
2. Inspect one-way sprag and contacting surface for wear or 

burns. 
Replace parts as necessary. 

3. Assemble those parts. 
Pay attention to direction of O.D. one-way clutch. 
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O.D. One-Way Clutch (Cont'd) 
4. After assembly, check O.D. one-way clutch to see if it 

operates properly. 
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Wtien installing/assembling needle bearing, bearing race, snap ring and thrust washer, use tl:te following illus
tration as a guide to installation procedures and locations. 
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ASSEMBLY j 11B type I 

1. Install parking rod, manual plate, manual plate lock nut, 
parking brake lever and snap rings. 

2. Lubricate and install low and reverse piston into the case. 

3. Install piston return spring, thrust washer and one-way clutch 
inner race. 

4. Install hex-head slotted bolts. 
Check that return spring is centered on race before tightening. 

5. Install steel dished plate first, then steel and friction plates, 
and, finally, retaining plate and snap-ring. 
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ASSEMBLY I 71B type I 

6. After low and reverse brake has been completely assembled, 
measure clearance between snap ring and retainer plate. If 
measurement exceeds specifications adjust by replacing 
retainer plate with one of a different thickness. 

Low and reverse brake clearance: 
0.80- 1.05 mm (0.0315- 0.0413 in) 

Available retainer paltes: Refer to S.D.S. 

7. Check low and reverse brake operation using compressed air. 

8. Install governor needle bearing. 

9. Install thrust washer, output shaft and governor distributor 
into case. 

10. Install connecting drum with sprag by rotating drum clock
wise. 
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11. Check one-way clutch to see if it operates properly. 

12. Install rear internal gear. 

13. I nstal I snap ring on shaft. 

14. Secure thrust bearing and thrust washer with vaseline and 
install rear planetary carrier. 

15. Install rear planetary carrier snap ring. 
If you have insufficient space to install snap ring into drum 
groove, pull connecting drum forward as far as possible. 
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O.D. case 

Gasket 

,,-Transmission case 

Bearing race 

CD: Front end play Clutch ~ 
'2": Total end play Needle bearing 
l..6J SAT733 

-----
~ 

SAT057 

(J34291y 

SAT496A 

ASSEMBLY I 71B type I 

16. Adjust end play as fol lows: 

1) Assemble front internal gear, front planetary carrier and con
necting shell. Secure thrust bearings with vaseline. 

2) Install assembly into transmission case. Check that parts are 
properly seated before proceeding with measurements. 

3) Adjust front end play. 

a. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 
(gauging cylinder) on machined surface of transmission case 
(no gasket): Position bridge legs so short end of legs is 
down, and adjust the legs to fit onto case properly. Allow the 
gauging cylinder to rest on top of thrust washer surface of 
clutch pack. Now lock gauging cylinder in position with 
thumbscrew. 

b. Remove thrust washer from drum support. 
c. Now insert J34291-12 (gauging plunger) into gauging cylin

der. 
Lock gauging plunger by tightening the thumbscrew. 
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d. Place bridge, gauging cylinder and gauging plunger onto 
machined surface of the drum support. Loosen plunger set 
screw and allow plunger to drop onto drum support thrust 
washer surface. Now lock gauging cylinder in position with 
thumbscrew. 

e. Use feeler gauge to measure gap between gauging cylinder 
and shoulder of the gauging plunger. 

f. Use your feeler gauge measurement and the following thrust 
washer chart to select the correct washer thickness to give 
you proper total end play. 

Avaiable front clutch thrust washer 

Thickness mm (in) 

1.3 (0.051) 

1.5 (0.059) 

1.7 (0.067) 

1.9 (0.075) 

2.1 (0.083) 

2.3 (0.091) 

2.5 (0.098) 

2.7 (0.106) 

4) Adjust total end play. 

Part number 

31528-X0107 

31528-X0105 

31528-X0106 

31528-X0l00 

31528-X0lOl 

31528-X0102 

31528-X0103 

31528-X0104 

a. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 
(gauging cylinder) on machined surface of transmission case 
(no gasket). Position bridge legs so short end of legs is down, 
and adjust legs to fit onto case properly. Allow gauging 
cylinder to rest on top of needle bearings in forward clutch. 
Now lock gauging cylinder in position with thumbscrew. 
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(J34291-13) 

SAT498A 

ASSEMBLY I 71B type I 

b. Now insert J34291-13 (gauging plunger) into the gauging 
cylinder. Lock the gauging plunger by tightening thumb
screw. 

c. Remove oil pump cover bearing race from drum. 
d. Place bridge, gauging cylinder, and gauging plunger onto 

machined surface of drum support. Loosen plunger set screw 
and allow plunger to rest on top of drum support. Now lock 
plunger thumbscrew. 

e. Use feeler gauge to measure gap between gauging cylinder 
and shoulder of gauging plunger. 
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Gasket 

®: 

l:;.------'--:t--';~~ 

O.D. pack 
end play 

©: 
O.D. total 
end play 

case bearing Drum support SAT576 

O.D. planetary 
gear assembly 

~ Needle bearing 

~ Oil pump 
assembly 

,) ~ 
',; 

SATSOOA 

ASSEMBLY j 11B type I 

f. Use your feeler gauge measurement and following bearing 
race chart to select correct race to give you proper front end 
play. 

Available oil pump cover bearing race 

Thickness mm (in) 

1.2 (0.047) 

1.4 (0.055) 

1.6 (0.063) 

1.8 (0.071) 

2.0 (0.079) 

2.2 (0.087) 

17. Adjust O.D. end play as follows: 

1) Adjust O.D. total end play. 

Part number 

31556-X0100 

31556-X0101 

31556-X0102 

31556-X0103 

31556-X0104 

31556-X0105 

a. Remove O.D. bearing race from direct clutch drum support. 
Leave needle thrust washer in place. 

b. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 
(gauging cylinder) on machined surface of O.D. case. 
Position bridge legs so short end of legs is down (toward 
drum support), and adjust legs to fit on the case properly. 
Allow gauging cylinder to rest inside the direct drum support 
onto top of needle bearing. Now lock gauging cylinder in 
position with thumbscrew. 

c. Put oil pump bearing and O.D. planetary gear assembly 
on pump. 
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(J34291-13) 

SAT501A 

ASSEMBLY I 71B type I 
d. Now insert J34291-13 (gauging plunger) into gauging cylin

der. Lock gauging plunger by tightening thumbscrew. 

e. Place bridge, gauging cylinder, and gauging plunger on 
machined surface of oil pump. Loosen plunger setscrew 
and allow plunger to rest on bearing surface of O.D. internal 
gear. Now lock plunger in position the thumbscrew. 

f. Use feeler gauge to measure gap between gauging cylinder 
and shoulder of gauging plunger. 

g. Use your feeler gauge measurements and following O.D. 
bearing race chart to select correct race thickness to give you 

proper O.D. total end play. 

Available O.D. bearing races 

Thickness mm (in) 

1.2 (0.047) 

1.4 (0.055) 

1.6 (0.063) 

1.8 (0.071) 

2.0 (0.079) 

2.2 (0.887) 
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31603-X8600 

31603-X8601 

31603-X8602 

31603-X8603 

31603-X8604 

31603-X8605 



(J34291-12) 

SAT504A 

ASSEMBLY I71B type I 

il Adjust O.D. pack end play. 
a. Put thrust needle bearing and O.D. pack on oil pump. 

b. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 
(gauging cylinder) on machined surface of oil pump (no 
gasket). Position bridge legs so that long end of legs is down 
(to pump), and adjust legs to fit onto oil pump properly. 
Allow gauging cylinder to rest on top of thrust washer sur
face of O.D. pack. Now lock gauging cylinder in position 
with thumbscrew. 

c. Remove O.D. thrust washer from O.D. drum support. 
d. Insert J34291-12 (gauging plunger) into gauging cylinder. 

Lock gauging plunger by tightening thumbscrew. 

e. Place the bridge, gauging cylinder, and gauging plunger onto 
machined surface of the O.D. case. Loosen plunger setscrew 
and allow plunger to rest on machined thrust washer surface 
in O.D. case. Now lock plunger thumbscrew. 

f. Use feeler gauge to measure gap between gauging cylinder 
and shoulder of gauging plunger. 
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g. Use your feeler gauge measurement and the fol.lowing thrust 

washer chart to select the correct washer thickness for proper 
total O.D. pack end play. 

Avaiable O.D. thrust washer 

Thickness mm (in) 

1.3 (0.051) 

1.5 (0.059) 

1.7 (0.067) 

1.9 (0.075) 

2.1 (0.083) 

2.3 (0.091) 

2.5 (0.098) 

2.7 (0.106) 

Part number 

31528-X8607 
31528-X8605 
31528-X8606 
31528-X8600 
31528-X8601 
31528-X8602 
31528-X8603 
31528-X8604 

18. Install brake band, band strut, and band servo. Lubricate 
servo O-rings before installing. 

19. Install and tighten the retainer bolts. And then loosen piston 
stem. 

20. Tighten piston stem of brake band servo with finger enough 
to prevent brake band and strut from falling out. 

Do not adjust brake band at this time. 
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©,-Bear_ing race 

~-Thrust washer 
~(Fiberl 

SAT573 

Identification point of gasket 

Between oil pump Between drum support 
and O.D. case to transmission case 

SAT624 

Spacer [15 mm (0.59 in) thick] 

SAT574 T/M case 

£ 
1 

1,,-c, 0 

'l ,'-.\~-~ 

Intermediate shaft ( 

i..i 11 ~'I~ 
SAT575 

ASSEMBLY I ne type I 

21. Apply vaseline to bearing race and thrust washer, then 
mount them on drum support. 

22. Mount drum support on transmission case after coating with 
vas_eline. Apply A.T.F. to O-ring of drum support. Align oil 
pump with O.D. case to transmission case and install. 

23. Apply A.T .F. to O-ring of drum support, then install drum 
support and O.D. case. 

Before installing drum support and O.D. case on transmission 
case, ensure that they have been centered properly. Refer to 
Component Parts for Drum Support. 

24. Temporarily tighten O.D. case with two converter housing 
securing bolts. 

25. Insert intermediate shaft. 
Be careful of shaft direction. 

26. Adjust 2nd brake band. Tighten piston stem to the specified 
value. Back off three full turns and secure with lock nut. 

A : 2nd brake band piston stem 
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12 -15 N,m (1.2 -1.5 kg-m, 9 -11 ft-lb) 
Lock nut 

15 - 39 N•m (1.5- 4.0 kg-m, 11 - 29 ft-lb) 



~ 

'53 ') 

O.D. band servo 

Band 
strut 

SAT581 

Seal ring 

SAT737 

SAT648 

Spring 

/ A_ccumulator 
~piston 

a.a~" ~ 

Accumulator plug n 
Snap rin::r 

SAT561 

ASSEMBLY j 71B type I 

27. Lubricate O.D. servo O-rings, then install O.D. band servo, 
brake band and band strut. 

28. Lubricate seal ring of drum support, then install O.D. bearing 
& race, 0.D. thrust washer and O.D. pack on drum support. 
Make sure that brake band strut is correctly installed. 

29. Adjust O.D. band. Tighten piston stem to the specified value. 
Back off two full turns and secure with lock nut. 

~ : O.D. band piston stem 
7-10 N-m (0.7 -1.0 kg-m, 5.1 - 7.2 ft-lb) 

Lock nut 
15 - 39 N•m (1.5 - 4.0 kg-m, 11 - 29 ft-lb) 

30. Test O.D .. band servo operation using compressed air. 

31. Install accumulator parts, then secure with snap ring. 
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• : Apply sealant 

Air check point 

Band 
servo 
apply 

Rear 
clutch 

SAT124A 

Governor 
::----_,,,c:...-__i_::::_

0
1~ feed 

~ (From 
- 0 -control 

valve) 

Low& 
reverse 
brake 

SAT586 

ASSEMBLY j 11s type I 
32. Lubricate 0-ring of oil pump, then install needle bearing & 

race and oil pump. 
Before installing oil pump housing and oil pump on 0.0. case, 
ensure that they have been centered properly. 
Refer to Oil Pump in Repair for Component parts. 

33. Remove the two bolts used to temporarily tighten O.D. case. 
Apply sealant to seating surface of converter housing around 
the bolt holes. 

34. Install converter housing on O.D. case and tighten to the 
specified torque. 

35. Install input shaft. 

36. Before installing valve body assembly perform a final oper
ation check of all assembled components, using compressed 

air. 
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Parking pawl 

Bolt length: 
1 40 mm (1.57 in) 
2 35 mm (1.38 in) 
3 25 mm (0.98 in) 

Vacuum 
Note seated Transmission diaphragm 
valve body case wall 

"L" Depth 

throttle valve 
Valve body 
side plate 

SAT,078 

ASSEMBLY 171B type I 

37. Check that parking pawl, pin, spring and washer are assem
bled correctly. 

38. Install rear extension (adapter case). 

39. Install control valve assembly. Be sure manual valve is in 
alignment with selector pin. Tighten control valve body 
attaching bolts. 

Securing bolt comes in three different lengths. 
After installing control valve to transmission case, make sure 
that control lever can be moved to all positions. 

40. Before installing vacuum diaphragm valve, measure depth of 
hole in which it is inserted. This measurement determines 
correct rod length to ensure proper performance. 

Vacuum diaphragm rod selection 

Measured depth "L" Rod length 
Part number 

mm (in) mm (in) 

Under 25.55 
29.0 (1.142) 31932-X0103 

(1.0059) 

25.65 - 26.05 
29.5 (1.161) 31932-X0104 

(1.0098 - 1.0256) 

26.15 - 26.55 
30.0 (1.181) 31932-X0100 

(1.0295 - 1.0453) 

26.65 - 27 .05 
30.5 (1.201) 31932-X0102 

(1.0492 - 1.0650) 

Over 27.15 
31.0 (1.220) 31932-X0101 

(1.0689) 
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SAT518 

ASSEMBLY ! 11s type I 

41. Install vacuum diaphragm. 
Make sure that vacuum diaphragm rod does not interfere with 
side plate of control valve. 

42. Install downshift solenoid, O.D. cancel solenoid and lock-up 
solenoid. 

43. Install inhibitor switch. Check for proper operation in each 
range with a circuit tester. Refer to On-vehicle Servide. 

44. Before installing oil pan, check parking pawl engagement. 
45. Install oil pan with new gasket. 

46. Pour approx. 2-liters (2-1/8 US qt, 1-3/4 Imp qt) of A.T.F. 
into converter housing. 

47. Install torque converter to converter housing. 
Be careful not to scratch front oil seal. 
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PRECAUTIONS IRE4R01A I 

Service Notice 
• Before proceeding with disassembly, thorough

ly clean the outside of the transmission. It is 
important to prevent the internal parts from 
becoming contaminated by dirt or other 
foreign matter. 

• Disassembly should be done in a clean work 
area. 

• Use lint-free cloth or towels for wiping parts 
clean. Common shop rags can leave fibers that 
cou Id interfere with the operation of the trans
mission. 

• When disassembling parts, place them in order 
in a parts rack so that they can be put back 
into the unit in their proper positions. 

• All parts should be carefully cleaned with a 
general purpose, non-flammable solvent before 
inspection or reassembly. 

• Gaskets, seals and O-rings should be replaced 
any time the transmission is disassembled. 

• It is very important to perform functional tests 
whenever they are indicated. 

• The valve body contains precision parts and re
quires extreme care when parts are removed 
and serviced. Place removed parts in order on a 
parts rack so they can be put back in the valve 
body in the same positions and sequences. Care 
will also prevent springs and small parts from 
becoming scattered or lost. 

• Properly installed valves, sleeves, plugs, etc. will 
slide along their bores in the valve body under 
their own weight. 

• Before assembly, apply a coat of recommended 
A:T.F. to all parts. Petroleum jelly may be 
applied to O-rings and seals and used to hold 
small bearings and washers in place during re
assembly. Do not use grease. 

• Extreme care should be taken to avoid damage 
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 

• D4 .....••••••••• 

Drive range 1st gear 
Drive range 2nd gear 
Drive range 3rd gear 
Drive range 4th gear 
Overdrive • O.D .......... . 

• 12 ••••••••••••• 

2nd range 2nd gear 
2nd range 1st gear 
1st range 2nd gear 

• 11 ............. 1st range 1st gear 

rJ 

DISCIIINECT 

eJ 
CONNECT 

£) 

tg: 
~: 

~ 

Apply recommended. sealant (Nissan gen
uine part: KP610-00250) or equivalent. 

Apply petroleum jelly. 
Apply A.T.F. 
Sleet with proper thickness. 
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. 

Turn ignition switch to "START" posi
tion. 

Do not start engine. 

Start engine. 

Apply parking brake. 

Release parking brake. 

~ ~ 
0 

• Drive vehicle. 

~ 
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A/T CONTROL DIAGRAM IRE4R01A I 
Electrical Control Chart 

- : Electrical signal 

: y rau Ic pressure 
Vehicle signal 

(', 

~ Speed sensor Engine Vehicle signal ~-

-+ Hd I' 

Powershift switch . Powershift 
A/T indicator " , 

Kickdown switch lamp 

Power supply /I 
I 

t 
r----- ----------1-------- - - ~- -- - --, 

' I 1 I 

Idle switch Shift solenoid A I Line-pressure solenoid I 
I Inhibitor switch I 

Full-throttle 
I Fluid temperature I Shift solenoid B 

ASCD switch I 
sensor-1 

r---
Overrun clutch I I 

I 
Dropping Cruise signal Throttle sensor I Revolution solenoid I 

I resistor Engine rpm I sensor 
OD cut signal signal I Lock-up solenoid I 

I ____ - ----~----r-------- I 
~ 

y A/T control unit I 
SAT619B 

Mechnical Operation 

Band servo 
Forward Low Low& 

Shift Reverse High Forward Overrun 
Lock-up Remarks 

clutch clutch clutch clutch 2nd 3rd 4th 
one-way one-way reverse 

position 
clutch clutch brake 

apply release apply 

p PARK 

R 0 0 REVERSE 
-

N NEUTRAL 

1st 0 ~ • • 
D 2nd 0 ., 0 0 • Automatic shift 
*4 3rd 0 0 0 *2® ® • 1 -2 -3 -4 

4th 0 ® *3® ® 0 0 

1st 0 ®l • • Automatic shift 
2 

1 - 2 2nd 0 0 0 • 
1st 0 0 • 0 Locks (held sta-

1 tionary) in 1st 

2nd 0 0 0 • speed 1 +- 2 

*1. Operates when power shift switch is set to "POWER". 
*2. Oil pressure is applied to 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. A/Twill not shift to 4th when power shift switch is set to "POWER" position. 
0 : Operates. 
0 : Operates when throttle opening is less than 1/16. Engine brake activates . 

• ® 
e 

Operates during "progressive" acceleration. 
Operates but does not affect power transmission. 
Operates when throttle opening is less than 1/16 but does not affect engine brake. 
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ON-VEHICLE SERVICE IRE4R01A j 

~1/~Front 

~ SAT072B 

/ 

/ 

~ ,-

::::- /~ 

/( ~ SAT0'4' 

Control Valve Assembly and Accumulators 
Inspection 
1. Remove exhaust front tube. 
2. Remove oil pan and gasket and drain A.T.F. 

3. Remove fluid temperature sensor-1 if necessary. 
4. Remove oil strainer. 

5. Remove control valve assembly by removing fixing bolts and 
disconnecting harness connector. 

Bolt length and location 

Bolt symbol Length mm (in) 

37 (1.46) 

@ 50 (1.97) 

6. Remove solenoids and valves from valve body if necessary. 
7. Remove terminal cord assembly if necessary. 

8. Remove accumulator A, B, C and D by applying compressed 
air if necessary. 

• Hold each piston with rag. 
9. Reinstall any part removed. 
• Always use new sealing parts. 
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ON-VEHICLE SERVICE IRE4R01A I 

~ 
I 

SAT0778 

Revolution Sensor Replacement 
1. Remove rear engine mounting member from side member 

while supporting A/T with transfer case with jack. 
2. Lower A/T with transfer case as much as possible. 

3. Remove revolution sensor from A/T. 
4. Reinstall any part removed. 
• Always use new sealing parts. 

Rear Oil Seal Replacement 
1. Remove 1.ransfer case from vehicle. - Refer to section TF. 
2. Remove rear oil seal. 

3. Install rear oil seal. 
• Apply A.T.F. before installing. 
4. Reinstall any part removed. 

Parking Components Inspection 
1. Remove transfer case from vehicle. - Refer to section TF. 
2. Remove manual control linkage bracket from adapter case. 
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I/ 

SAT082B 

"P" range 

ON-VEHICLE SERVICE jRE4R01A j 

SAT0788 

SATOSOB 

SAT529A 

Parking Components Inspection (Cont'd) 
3. Remove adapter case from transmission case. 
4. Replace parking components if necessary. 
5. Reinstall any part removed. 
• Always use new sealing parts. 

Inhibitor Switch Adjustment 
1. Remove manual control linkage from manual shaft of A/T 

assembly. 
2. Set manual shaft of A/T assembly in "N" position. 
3. Loosen inhibitor switch fixing bolts. 

4. Insert pin into adjustment holes in both inhibitor switch and 
manual shaft 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. 
If 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 nuts. 

3. Tighten turn buckle until aligns with inner cable, pulling 
selector lever toward "R" range side without pushing button. 

4. Back off turn buckle 1 turn and tighten lock nuts to the 
specified torque. 

~ : Lock nut 
4.4-5.9 N•m 
(0.45 - 0.60 kg-m, 3.3 - 4.3 ft-lb) 

5. Move selector lever from "P" range to "1" range. Make sure 
that selector lever can move smoothly. 
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TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

~~ 
,,. 'f'.,_ 

INS!'ECTIO • 

• 

SAT636A 

(l 

SAT637A 

"TR0UBLE·SHOOTINli' CHART 

_,. ............ ,. .. .,. -
.,. .. ---· .. -.. - ... 

'-------..V"" SAT640A 

Diagnostic Procedure 
1. Listen to customer's complaint attentively. 
• In most cases, problems related to A/T can be corrected with 

simple adjustments or repairs. Therefore, be careful not to re
move or disassemble A/T prematurely. 

• You should drive customer's vehicle with customer as a pas
senger in order to personally experience the problem. 

2. Check A/T flu id 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 du.ring road test, perform general 
inspection by following TROUBLE-SHOOTING CHART in 
response to driveability trouble items. 
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TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

SAT642A 

SAT801A 

SAT638A 

Diagnostic Procedure (Cont'd) 
5. Repair or replace the necessary parts .. 

6. Perform stall test as a final check. - Refer to following 
STALL TESTING section. 

7. Perform line pressure test as a final check. - Refer to follow
ing PRESSURE TESTING section. 

8. Perform road test as a final check. - Refer to following 
ROAD TESTING section. 

A/T Fluid Check 
FLUID LEAKAGE CHECK 
1. Clean area suspected of leaking, - for example, mating sur

face of 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 for fresh leakage. 

FLUID CONDITION CHECK 

Fluid color 

Dark or black with burned odor 

Milky pink 

Varnished fluid, light to dark 
brown and tacky 

Suspected problem 

Wear of frictional material 

Water contamination 
-. Road water entering through 

filler tube or breather 

Oxidation 
- Over or under filling 
- Overheating 

FLUID LEVEL CHECK Refer to section MA. 
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TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

ROAD· TEST PROCEDURE 

1 , . Check before engine is started. 

0 
I 2. Check at idle. 

0 
1 3. Cruise test. 

SAT786A 

SAT639A 

--,,., .. 
SAT750A 

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 

• 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 fS STARTED 

D 
Park vehicle on flat surface. 

Set power shift switch to 
"AUTO" position. 

Move selector lever' to "P" 
range. 

m 
Does power shift indicator lamp 
come on for about 2 seconds? 

Yes 

Does power shift indicator lamp 
flicker for about 8 seconds? 

No 

To the next page 
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Go to check G). 

Perform self-diagnosis. 
- Refer to SELF-DIAGNOSIS 
PROCEDURE. 



m 

Im 

Depress 

TROUBLE-SHOOTING AND DIAGNOSES 

0 

SAT790A 

SAT780A 

Accelerator pedal 

Release 

Road Testing (Cont'd) 

From the previous page 

Move selector lever to "1" range. 

Does "1" range indicator lamp 
on instrument panel come on? 

Yes 

Does other range indicator lamp 
come on? 

No 

Move selector lever to "D" range. 

Im 
Depress and release accelerator 
pedal quickly. 

m 
Does power shift indicator lamp 
come on for about 3 seconds 
after accelerator pedal is 
depressed? 

Perform self-diagnosis. 
- Refer to SELF-DIAGNOSIS 
PROCEDURE and note N.G. 
items. 

Go to "Road Testing -AT 
IDLE". 
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No 

Yes 

No 

IRE4R01AI 

Go to check®· 

Go to check ®. 

Go to check @. 



fl 

E 

m 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

SAT787A 

---ti•ii•• 
SAT793A 

SAT796A 

Road Testing (Cont'd) 
2. CHECK AT IDLE 
D 

Park vehicle on flat surface. 

Move selector lever to "P" or 
"N" range. 

Set power shift switch to 
"AUTO" position. 

No 
.__l_s e_n_g_in_e_s_ta_rt_e_d7-· _____ _.i-__ ..,..,I Go to check@. 

l Yes 

E 
Move selector lever to "D", "1 ", 
"2" or "R" range. 

Yes 
.__l_s e_n_g_ine_s_ta_rt_e_d7-· _____ __....---..... I Go to check @. 

Move selector lever to "P" range. 

m 
Push vehicle forward or back

ward-

Does vehicle move when it is 
pushed forward or backward? 

No 

I To the next page 
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m 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A j 

Brake pedal 

SAT797A 

SAT798A 

Brake pedal 

For several seconds 

SAT799A 

SATSOOA 

Road Testing (Cont'd) 
From the previous page 

6 
Move selector lever to "N" range. 

Does vehicle move forward or 
backward? 

[;) ! No 

I Apply foot brake. 

Move selector lever to "R" range. 

Is there large shock when 
changing from "N" to "R" 
range? 

Yes 

Release foot brake for several 
seconds. 

Does vehicle creep backward 
when foot brake is released? 

m Yes 

Move selector lever to "D", "1" 
and "2" range and check if 
vehicle creeps forward. 

Does vehicle creep forward in all 
three ranges? 

No 

Does vehicle creep only in "1" 
range? 

No 

Go to check@). 
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Yes 
1--__ _.., Go to check®· 

No 
Go to check (j). 

No 
Go to check @. 

Yes 
Go to CRUISE TEST. 

Yes 
Go to check ®. 



TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

A/T control unit terminal At half throttle open 

rr=si 

SAT802A 

D 

SAT779A 

--f4'■i•• 
SAT750A 

El 

SAT780A 

SAT803A Half-way 

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 (j}) and @ of A/T control unit. 

CRUISE TEST - Part 1 

D 
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 - 176°F) 

Park vehicle on flat surface. 

Set power shift switch to 
"AUTO" position. 

Move selector lever to "P" range. 

El 
Move selector lever to "D" range. 

Accelerate vehicle by constantly 
depressing accelerator pedal half
way. 

Does vehicle start from D1 ? 

Yes 

To the next page 
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TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 
Road Testing (Cont'd) 

I From the previous page I 

a1a.------.---1 
m 1 

Does A/T shift from D1 to D2 
No J Go to check @. I at the specified speed? I 

Specified speed when shifting 
from D1 to D2 : 

Refer to shift schedule. 

0/8'---L..----1 
SAT804A 

(;] m 
tJ 1 Yes 

Does A/T shift from D2 to 03 
No 

• I Go to check @. I at the specified speed? 
8/81)...._ ____ ....;i Specified speed when shifting 

from D2 to D3 : 

Yo 
Refer to shift schedule. 

(;] l Yes 

Does A/T shift from D3 to D4 
No 

• I Go to check @. 
I at the specified speed? 

Specified speed when shifting 
from D3 to D4 : 

SAT805A Refer to shift schedule. 

mm m 1 Yes 

Does A/T perform lock-up at No ~ I Go to check@. I the specified speed? 
Specified speed when lock-up 
occurs: 

Refer to shift schedule. 

~------G!D----------
JS O If 

0/8 
SAT806A 

ffill) 

l Yes 

Does A/T hold lock-up condi-
No 

·I Go to check @). 
I tion for more than 30 seconds? 

ml l Yes 

Release accelerator pedal. 

m l 
Is lock-up released when 

No ~ I Go to check@. 
I accelerator pedal is released? 

IE l Yes 

Decelerate vehicle by applying 
foot brake lightly. 

Ill l 
Does engine speed return to idle No ·I Go to check@). I smoothly when A/T is shifted 
from D4 to D3 ? 

l Yes 

Stop vehicle. 

l 
Go to "CRUISE TEST- Part 2". 
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SAT803A 

(g 
8/8 

fg Accelerator pedal 

Release ..(J, 

SAT808A 

B 
8/8--~-=---

D_!_±D2 0 / 
Depress 
fully 

/ 
/ 

Release 

0/8__J_ _ ___._.
0
...,.

1
~-

7/8 - - - - - - - - - - - -

m 6 
Accelerator 
pedal 

SAT810A 

0/8 s;.,__ __ ___,_O_· ___ --l 

SAT811A 

Road Testing (Cont'd) 
CRUISE TEST - Part 2 

Confirm power shift switch is in 
"AUTO" position. 

Confirm selector lever is in "D" 
range. 

D 
Accelerate vehicle by half 
throttle again. 

Does vehicle start from D1 ? 

Yes 

Accelerate vehicle to A km/h 
as shown in illustration. 

Release accelerator pedal and 
then quickly depress it fully. 

19 
Does A/T shift from D4 to D2 

as soon as accelerator pedal is 
depressed fully? 

Yes 

Does A/T shift from D2 to D3 

at the specified speed? 
Specified speed when 
shifting from D2 to D3 : 

Refer to shift schedule. 

Yes 

Release accelerator pedal after 
shifting from D2 to D3 . 

6 
Does A/T shift from D3 to D4 
and does vehicle decelerate by 
engine brake? 

Yes 

Stop vehicle. 

1 
Go to "CRUISE TEST - Part 3". 
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No 

No 

No 
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Go to check@. 

Go to check @. 

Go to check @. 

Go to check @. 



D 

m 

m 

SAT816A 

TROUBLE-SHOOTING AND DIAGNOSES 

·-
SAT812A 

Accelerator pedal 

SAT813A 

mm 
( D4 (Auto)) 

• ( D 3 (Power)) 

43,Hi:IIID 
SAT814A 

IJ (;) 

( D 3 (Power)) 

•3,HMIID 

SAT815A 

llilm 

·iiHi:li#i 

Road Testing (Cont'd) 
CRUISE TEST -:- Part 3 

Confirm power shift switch is in 
"AUTO" position. 

Confirm selector lever is in "D" 
range. 

D 
Accelerate vehicle using half-
throttle to D4 . 

fJ 
Release accelerator pedal. 

11 
Set power shift switch to 
"POWER" position while driving 
in D4 range. 

E 
Does A/T shift from D4 to D3 ? 

Yes 

Does vehicle decelerate by 
engine brake? 

m Yes 

Move selector lever from "D" to 
"2" range while driving in D3 . 

IJ Yes 

Does A/T shift from D3 to 22 ? 

Yes 

Does vehicle decelerate by engine 
brake? 

m Yes 

Move selector lever from "2" to 
"1" range while driving in 22 . 

Iii] 
Does A/T shift from 22 to 11 

range? 

m Yes 

Does vehicle decelerate by engine 
brake? 

Yes 

Stop vehicle. 

Perform self-diagnosis. - Refer 
to SELF-DIAGNOSIS PRO
CEDURE. 
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No 

No 

No 

No 
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Go to check®· 

Go to check @. 

Go to check®· 

Go to check @. 

Go to check @. 

Go to check@. 
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Road Testing (Cont'd) 
VEHICLE SPEED WHEN SHIFTING GEARS 

Throttle Shift Vehicle speed km/h (MPH) 
Model 

position pattern 0 1 -+ 0 2 o ...... o. 

Standard 
50-54 93- 101 

Full (31 -34) (58-63) 

throttle 50-54 93- 101 
Power 

VG30i (31- 34) (58- 63) 

4WD 
31 - 35 60-66 Standard 

Half (19- 22) (37-41) 

throttle 
42-46 84-90 

Power 
(26- 29) (52-56) 

VEHICLE SPEED WHEN PERFORMING AND 
RELEASING LOCK-UP 

o. 

Model 
Throttle Shift Vehicle speed km/h (MPH) 
position pattern 

Lock-up Lock-up 
"ON" "OFF" 

Standard 
150- 160 145 • 155 

Full (93- 99) (90-96) 

throttle 150 • 160 145-155 
Power 

(93-99) (90- 96) 
VG30i 
4WD 101 • 109 71-79 

Standard 
(63- 68) (44- 49) 

Half 
throttle 119-127 104-112 

Power 
(74- 79) (65- 70) 

o ...... o. 

150-160 
(93-99) 

150-160 
(93-99) 

99-107 
(62- 66) 

119-127 
(74- 79) 
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o ...... o. o ...... o. 

145 - 155 86-94 
(90-96) (53- 58) 

145 -155 86-94 
(90-96) (53-58) 

63- 71 29- 35 
(39-44) (18- 22) 

104-112 55 • 61 
(65-70) (34- 38) 

I RE4R01AI 

o ...... DI 12 -+ 1 I 

38-42 38-42 
(24- 26) (24- 26) 

38-42 38- 42 
(24- 26) (24- 26) 

10 • 14 38- 42 
(6-9) (24- 26) 

10- 14 38-42 
(6-9) (24- 26) 
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Road Testing (Cont'd) 

SHIFT SCHEDULE - Standard Pattern 

Cl 

·= C 
G> 
C. 
0 
G> 
.: ... e 
.J:: 
I-

8/8 

Kickdown renge 

7/8 

I 
I 

6/8 I 
I 
I 

5/8 I 

,+2 

4/8 

3/8 

2/8 

1/8 

I 

.,,, .,,, 

I 
4--_-4 lock 

I 

.,,,.,,,.,,,,, 
.,,,.,,, 

.,,, .,,, .,,, 
.,,, 

---Upshift 

- - - - Downshift 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed km/h (MPH) 

SAT105B 

SHIFT SCHEDULE - Power Pattern 

--- Upshift 

- - - - Downshift 

8/8 ,-------------r--r----------.----,.-------------,--,----------

1 -. Kickdown range 

7/8 1---------,~--+-------~, -+---------✓-------+----------

/ I I 

6/8 

c, 5/8 
C ·c 
G> 
C. 

~ 4/8 
'E e 
~ 3/8 

2/8 

1/8 

I I 
I ) I 

I / / 
_,..I / I 

.,,..... 2 / / 
~.,,. ,"' / 
I / / 
I , I 
I 2~3 I 
I , ,✓ 

1--_--2 ./" -✓ 
I - , 
I ----' I 
I r----J 
I 
I 
I 
I 4 lock-up 

Whan setting power shift switch to "POWER" position, 
A/T cannot shift from D3 to D4 

0/8 .____ ... '...__...__ __ __._ ___ 3 _,_ ___________ .__ ___ ,__ ___________ _ 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

(OJ (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120) 

Vehicle speed km/h (MPH) 

SAT838B 
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Depress 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

SAT750A 

II 

SAT751A 

m 

--f4'ii•• 
SAT752A 

(3 

SAT753A. 

Accelerator pedal 

0 

Release 

SAT754A 

Trouble-shooting - Self-diagnosis 
SELF-DIAGNOSIS PROCEDURE 

I DIAGNOSIS START I 
l 

Start engine and warm it up to normal engine operating temperature. 

D 
Set power shift switch in "AUTO" position. 

PA 
Move selector lever to "P" range. 

Does power shift indicator lamp come on for about 2 seconds? 

Y~ No ,....... _____ ........_ _____ _ 
Go to check CD. 

Move selector lever to "D" range. 

II 
Set power shift switch in "POWER" position. 

Move selector lever to "2" range. 

m 
Set power shift switch in "AUTO" position. 

IJ 
Move selector lever to "1" range. 

(3 
Set power shift switch in "POWER" position. 

m 
Depress accelerator pedal fully and release it. 

Check power shift indicator lamp. 
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE on next page. 

DIAGNOSIS END 
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TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 
Trouble-shooting - Self-diagnosis (Cont'd) 

JUDGEMENT OF SELF-DIAGNOSIS CODE 

I 

Power shift indicator lamp: 

All judgement flickers are same. 

----~11-::,, 
- POWER --- ' /II''-

Self-diagnosis 
start 

__ -l-4L-!l-!L..l•-!l-!4-l'-!4-,11- Shade 

SAT755A 

1st judgement flicker is longer than 
others. 

----~11-::,, 
- POWER --- ' /II''-

---- - - - ,- -- Light 

SAT756A 

2nd judgement flicker is longer than 
others. 

----~11-::,, 
- POWER --- ' /II''-

-- -- - - Light 

- _ - - .... --UL..JU1L...1L.JL..1L..1L..1L..1;- - Shade 

SAT757A 

3rd judgement flicker is longer than 
others. 

----~-::--
-~==-
--,,, I I \ ,, 

-- -- ~ - -- Light 

I,..-- - - ..... -UL.JL..IL.JL...J'-1J...J•--+, - Shade 

SAT758A 

t 1 = 2.5 seconds t 2 = 2.0 seconds t 3 = 1.0 second 

Damaged circuit 

Al I circuits that can be confirmed by self-diagnosis are 
0.K. 

Revolution sensor circuit is short-circuited or discon
nected. 

f 
16 

Revolution 
sensor 

~----11 E.C.U. 
I 

A/T control unit 

• Go to revolution sensor circuit check. SAT759A 

Speed sensor circuit is short-circuited or disconnected. 

24 

A/T control unit 

• Go to speed sensor circuit check. SAT760A 

Throttle sensor circuit is short-circuited or disconnected. 

Throttle sensor 

I 'f I 
r-1-,_ 

-E.C.U. r l 
15 11 10 

A/T control unit 

• Go to throttle sensor circuit check. SAT761A 
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Trouble-shooting - Self-diagnosis (Cont'd) 

Power shift indicator lamp: 

4th judgement flicker is longer than 
others. 

----~~ 
-~==-
---/II,,, 

I Self-diagnosis 
start 

- -- Light 

___ ~~~~ u._.....,._,.__.IL.J,_~~ - Shade 

SAT762A 

5th judgement flicker is longer than 
others. 

----~~ 
-~==-
---/ I I ',, 

-- - - .... - - Light 

_ - _._.......,,'--'L ........................ , ............... +; -Shade 

SAT763A 

6th judgement flicker is longer than 
others. 

~~~ ~-
---/ I I',, 

----- - --- Light 

SAT764A 

7th judgement flicker is longer than 
others. 

-....'-.\/!~ 

_::::I POWER I=-
/ I I '"-.' 

-- - - - -- Light 

,___----.._.._ .......... -.-~ ........ ~+:-Shade 

SAT765A 

Damaged circuit 

Shift solenoid A circuit is short-circuited or disconnected. 

Shift solenoid A 

,-- Terminal 
cord 
assembly 

35 

A/T control unit 

• Go to shift solenoid A circuit check. SAT766A 

Shift solenoid B circuit is short-circuited or disconnected. 

Shift solenoid B 

'------Terminal 
cord assembly 

36 

A/T control unit 

• Go to shift solenoid B circuit check. SAT767A 

Overrun clutch solenoid circuit is short-circuited or dis-
connected. Overrun clutch 

solenoid 

1-1 
~oo'o'"'1·--'---1 

i'-------Terminal cord 
assembly 

21 

A/T control unit 

• Go to overrun clutch solenoid circuit check. SA T?SSA 

Lock-up solenoid circuit is short-circuited or disconnected. 
Look-up 
solenoid 

I - I 
11 ooo -i--

- Terminal 
cord assembly -==: 

22 

A/T control unit 

• Go to lock-up solenoid circuit check. SAT769A 
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t 4 = 1.0 second 

TROUBLE-SHOOTING AND DIAGNOSES jRE4R01A I 

Trouble-shooting - Self-diagnosis (Cont'd) 

Power shift indicator lamp: 

8th judgement flicker is longer than 
others. 

---~,;:,, 
-~==-
--_,,, I I \ "' 

Self-diagnosis 
start 

- -- Light 

SAT770A 

9th judgement flicker is longer than 
others. 

---~,;:,, 
-~==-
--_,,, I I \ "' 

---- - - Light 

-~~ ......... , ..... ~~ ........... ~.._, ...... _-1-~-Shade 

SAT771A 

10th judgement flicker is longer than 
others. 

---~,;:,, -~-
--_,,, I I \ "' 

-- Light 

- Shade 

SAT772A 

Flickers as shown below. 

-- Light 

-- Shade 

SAT773A 

Damaged circuit 

Fluid temperature sensor-1 is disconnected or A/T control 
unit power source circuit is damaged. 

29 30 12 

A/T control unit 

.. Go to fluid temperature sensor-1 and A/T control 
unit power source circuit check. SAT774A 

Engine revolution signal circuit is short-circuited or dis
connected. 

Ignition 
coil 

Resistor 

Joint connector C 

25 

A/T control unit 

.. Go to engine revolution signal circuit check. SA T??SA 

Line pressure solenoid circuit is short-circuited or discon-
nected. ~-~ Line pressure 

solenoid 

Terminal 
cord 
assembly 

34 33 

Dropping 
resistor 

A/T control unit 

.. Go to line pressure solenoid circuit check. 

Battery power is low. 
Battery has been disconnected for a long time. 
Battery is connected conversely. 

SAT776A 

(When reconnecting A/T control unit connectors. - This 
is not a problem.) 
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Trouble-shooting - Self-diagnosis (Cont'd) 

Power shift indicator lamp: 

Comes on continuously. 

--.... '--. I / ; -:::,. 

::I POWER I==-
/ I I\'--.' 

Self-diagnosis 
start 

,----------~--- - Light 

- - - - - - - - - - - - - - - - - - - .Shade 

SAT777A 

Damaged circuit 

Inhibitor switch, power shift switch, kickdown switch or 
idle switch circuit is disconnected or A/T control unit is 
damaged. 

Inhibitor 
switch 

Fuse 

1 2 

E.C.U. 

Throttle 
valve 
switch 

4 

g A/T control unit 

Power AUTO POWER 
shift 
switch 

7 

• Go to inhibitor, power shift, kickdown and idle switch 
circuit checks. 

SAT620B 
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TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

16 

Revolution 
sensor 

E.C.U. 

A/T control unit 

SAT759A 

CJ 

11 ~ N,sl W 11 

24 

Speed 
sensor 

A/T control unit 

0 
0 

~ 

SAT046B 

At 2 -3 km/h 
1-2MPH) 

SAT047B 

Trouble-shooting - Self-diagnosis (Cont'd) 
REVOLUTION SENSOR CIRCUIT CHECK 

CHECK REVOLUTION N.G. Repair or replace revolution 

SENSOR - Refer to "Electrical sensor. 

System". 

m 10.K. 

CHE~K INPUT SIGNAL N.G. Check the following items. 
f---+ 

1. 

~ -~'-
• Harness continuity between 

• , l.,.. ·. 
A/T control unit and revo-,_:, ~ i, 11 ,I '• ' 
lution sensor (Main harness) ! - " ~\, '. 

2. Check voltage between A/T • Harness continuity between 

control unit terminal @ and revolution sensor and E.C.U. 

ground while driving. (Main harness) 

(Measure with A.C. range.) • Ground circuit for E.C.U . 

Voltage: - Refer to section EF & EC. 

at 0 km/h (0 MPH): ov 
at 30 km/h (19 MPH): 

1V or more 
(Voltage rises gradually in 
response to vehicle speed) 

1 O.K. 

Perform self-diagnosis again after N.G. 1. Perform A/T control unit 
driving for a while. input/output signal inspection. 

1 O.K. 2. If N.G., recheck A/T control 
unit pin terminals for damage 

I INSPECTION END I or connection of A/T control 
unit harness connector. 

SPEED SENSOR CIRCUIT CHECK 

I;] 

CHECK INPUT SIGNAL 

1. 

2. Check voltage between A/T 
control unit terminal ® and 
ground while driving at 2 to 3 
km/h (1 to 2 MPH) for 1 m 
(3 ft) or more. 
Voltage: Varies from 0V 

to5V 

O.K. 

Perform self-diagnosis again after 
driving for a while. 

O.K. 

INSPECTION END 

AT-149 

N.G. 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. 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 A/T control 
unit harness connector. 



Throttle sensor 

15 10 

A/T control unit 

Depress slowly 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A j 

SAT761A 

SAT048B 

Trouble-shooting - Self-diagnosis (Cont'd) 
THROTTLE SENSOR CIRCUIT CHECK 

Perform self-diagnosis (Mode 
III) for engine control. 

O.K. 

CHECK INPUT SIGNAL 

1. 

18 
2. Check voltage between A/T 

control unit terminals ([D and 
@ while accelerator pedal is 
depressed slowly. 
Voltage: 

Fully-closed throttle: 
0.2- 0.6V 

Fully-open throttle: 
2.9- 3.9V 

(Voltage rises gradually in 
response to throttle valve 
opening.) 

O.K. 

N.G. Check throttle sensor circuit for 
engine control. - Refer to sec
tion EF & EC. 

N.G. Check harness continuity 
between E.C.U. and A/T control 
unit regarding throttle sensor 
circuit. (Main harness) 

Perform self-diagnosis again after N.G. 
driving for a while. 

1. Perform A/T control unit 
input/output signal inspection. 

O.K. 

INSPECTION END 

AT-150 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

Shift solenoid A 

35 

Terminal 
cord 
assembly 

A/T control unit 

SAT766A 

, ~-~ ~ 

... 

~ // 

Main harn 
side,// 

1 

~) 
Front SAT0498 

~ 

) 
n harness 

de f I 

ffi,Hl111 
[lt 

SAT0508 

Trouble-shooting - Self-diagnosis (Cont'd) 
SHIFT SOLENOID A CIRCUIT CHECK 

Ii] 

CHECK GROUND CIRCUIT 
N.G. 1. Remove control valve assem-. 

'I 13 I 
bly. - Refer to "ON-VEHI-
CLE SERVICE". 

2. Check the following items. 

2. Disconnect terminal cord • Shift solenoid A - Refer to 

assembly connector in engine "Electrical System". 

compartment. • Harness continuity of terminal 

3. Check resistance between cord assembly 

terminal @ and ground. 
Resistance: 20- 30.Q 

1§1 l O.K. 

CHECK POWER SOURCE N.G. Repair or replace harness 
CIRCUIT between A/T control unit and 

, . I 13 I 

terminal cord assembly. (Main 
harness) 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between 
terminal@ and A/T control 
unit terminal®· 
Resistance: 

Approximately Oil 
4. Reinstall any part removed. 

l O.K. 

Perform self-diagnosis after N.G. 1. Perform A/T con+rol unit 
driving for a while. input/output signal inspection. 

l O.K. 
2. If N.G., recheck A/T control 

unit pin terminals for damage 

I INSPECTION END I 
or connection of A/T control 
unit harness connector. 
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TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

Shift solenoid B 

Terminal 
cord assembly 

36 

A/T control unit 

Terminal co 
assembly si 

a 

// 

I ,._/----"-

Cit // 
Main 
harnes 
side 1 

SAT767A 

~ 

Front~ SA T051 B 

/; 1 r, /j 00 : 

In 

---2- harness side 

ffi 111 

SAT052B 

Trouble-shooting - Self-diagnosis (Cont'd) 
SHIFT SOLENOID B CIRCUIT CHECK 

la 
CHECK GROUND CIRCUIT N.G. 1. Remove control valve assem-I----+ 

,. I 18 I 
bly. - Refer to "O N-V EH I-
CLE SERVICE". 

. 2. Check the following items . 

2. Disconnect terminal cord • Shift solenoid 8 - Refer to 

assembly connector in engine "Electrical System". 

compartment. • Harness continuity of terminal 

3. Check resistance between cord assembly 

terminal @ and ground. 
Resistance: 20 - 30.Q 

Cit l O.K. 

CHECK POWER SOURCE N.G. Repair or replace harness 
~ 

CIRCUIT between A/T control unit and 

,.I 18 I 
terminal cord assembly. (Main 
harness) 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between 
terminal @ and A/T control 
unit terminal®. 
Resistance: 

Approximately on 
4. Reinstall any part removed. 

10.K. 

Perform self-diagnosis after N.G. 1. Perform A/T control unit 
driving for a while. input/output signal inspection. 

Jo.K. 2. If N.G., recheck A/T control 
unit pin terminals for damage 

I INSPECTION END I or connection of A/T control 
unit harness connector. 
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21 

Overrun clutch 
solenoid 

Terminal cord 
assembly 

A/T control unit 

SAT768A 

II) Terminal cord 
assembly sid 

[21c 
;; ~ll)----,0'~-d-~ 

SAT0538 

D 
/ // 

11~~¼ 
Main harness 
side/ _1~~ UJ----,,,1?'AL-::LV.1 

1/ ........... ,....__.___. 

/) 

Main harness side 
C=:J 

SAT054B 

Trouble-shooting - Self-diagnosis (Cont'd) 
OVERRUN CLUTCH SOLENOID CIRCUIT CHECK 

Ill 
CHECK GROUND CIRCUIT N.G. 1 . Remove control valve assem-. 

'I 11 I 

bly. - Refer to "ON-VEHI-
CLE SERVICE". 

2. Check the following items. 

2. Disconnect terminal cord • Overrun clutch solenoid. -

assembly connector in engine Refer to "Electrical System". 

compartment. • Harness continuity of terminal 

3. Check resistance between cord assembly 

terminal © and ground. 
Resistance: 20- 30U 

D l O.K. 

CHECK POWER SOURCE N.G. Repair or replace harness ; 
CIRCUIT between A/T control unit and 

, . I 11 I 

terminal cord assembly. (Main 
harness) 

. 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between 
terminal © and A/T control 
unit terminal ®. 
Resistance: 

Approximately OU 
4. Reinstall any part removed. 

l O.K. 

Perform self-diagnosis after N.G. 1. Perform A/T control unit ;. 
driving for a while. input/output signal inspection. 

l O.K. 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. 
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m 
/ 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

Look-up 
solenoid 

Terminal 
cord assembly = 

22 

A/T control unit 

SAT769A 

/ / Terminal cord 

---ron • Main harness side 

SAT056B 

Trouble-shooting - Self-diagnosis (Cont'd) 
LOCK-UP SOLENOID CIRCUIT CHECK 

I] 

CHECK GROUND CIRCUIT N.G. 1. Remove oil pan. - Refer to -; 

, . I 18 I 

"ON-VEHICLE SERVICE". 
2. Check the following items. F • Lock-up solenoid - Refer to 

2. Disconnect terminal cord "Electrical System". 

assembly connector in engine • Harness continuity of 

compartment. terminal cord assembly 

3. Check resistance between 
terminal @ and ground. 
Resistance: 2.5 - SQ 

m 10.K. 

CHECK POWER SOURCE N.G. Repair or replace harness I---+ 
CIRCUIT between A/T control unit and 

'I 18 I 
terminal cord assembly. (Main 
harness) 

. 

2. Disconnect A/T control unit 
16-pin connector. 

3. Check resistance between 
terminal ® and A/T control 
unit terminal@. 
Resistance: 

Approximately Oil 
4. Reinstall any part removed. 

l O.K. 

Perform self-diagnosis after N.G. 1. Perform A/T control unit 
driving for a while. input/output signal inspection. 

1 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. 
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29 JO 12 

A/T control unit 

II 

Fluid temperature 
sensor-1 

Terminal cord 
assembly 

SAT774A 

rr=7l 

flt bbl I I I N--ll 

[I] 

l 

SAT057B 

II ' Terminal cord assembly side 

f A. 
Y, 

- SAT058B 

Trouble-shooting - Self-diagnosis (Cont'd) 
FLUID TEMPERATURE SENSOR-1 CIRCUIT AND A/T 
CONTROL UNIT POWER SOURCE CIRCUIT CHECK 

II 
CHECK A/T CONTROL 
UNIT POWER SOURCE 

1. 

2. Check voltage between A/T 
control unit terminals ®, ® 
and ground. 
Battery voltage should exist. 

II O.K. 

CHECK FLUID TEMPERA
TURE SENSOR-1 WITH 
TERMINAL CORD ASSEMBL V 

1. ~I -
2. Disconnect terminal cord 

assembly connector in engine 
compartment. 

3. Check resistance between 
terminal CD and ® when 
A/Tis cold. 
Resistance: 

Cold [20°C {68°F)] 
Approximately 2.5 kQ 

4. Reinstall any part removed. 

O.K. 

To the next page 
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N.G. 

N.G. 

Check the following items. 
• Harness continuity between 

ignition switch and A/T con
trol unit {Main harness) 

• Ignition switch and fuse 
- Refer to section EL. 

1. Remove oil pan. 
2. Check the following items. 
• Fluid temperature sensor 

- Refer to "Electrical Sys
tem". 

• Harness continuity of terminal 
cord assembly 



Ill 

[I] 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01AI 

Trouble-shooting - Self-diagnosis (Cont'd) 

From the previous page 

Ill 
CHECK INPUT SIGNAL OF 
FLUID TEMPERATURE 
SENSOR-1 
1. 

lg 
2. Check voltage between A/T 

control unit terminal @ and 
ground while warming up A/T. 
Voltage: 

Cold [20°C (68°F)] ➔ 
Hot [80°C (176°F)] : 

1.56V ➔ 0.45V 

O.K. 

Perform self-diagnosis after 

sAT059B driving for a while. 

N.G. Check the following items. 
• Harness continuity between 

A/T control unit and terminal 
cord assembly (Main harness) 

• Harness continuity between 
terminal cord assembly and 
E.C.U. (Main harness) 

• Ground circuit for E.C.U. 
- Refer to EF & EC. 

N.G. 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 A/T control 
unit harness connector. 

Ignition 
coil 

Resistor 

Joint connector C 

25 

A/T control unit 

SAT775A 

[2t 

~ 
SAT060B 

O.K. 

INSPECTION END 

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK 

Perform self-diagnosis (Mode 
III) for engine control. Check 
ignition signal circuit condition. 

O.K. 

CHECK INPUT SIGNAL 

1. 

lg 
2. Check voltage between A/T 

control unit terminal ® and 
ground. 

Voltage: 9.5 - 12V 

O.K. 

N.G. Check ignition signal circuit for 
engine control. - Refer to section 
EF & EC. 

N.G. Check the following items. 

• Harness continuity between 
A/T control unit and joint 
connector C (Main harness) 

• Joint connector C 

Perform self-diagnosis again after N.G. 
driving for a while. 

1. Perform A/T control unit 
input/output signal inspection. 

O.K. 

INSPECTION END 
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2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 
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.---~ Line pressure 
solenoid 

Terminal 
cord assembly 

34 33 

Dropping 
resistor 

A/T control unit 

SAT776A 

(i /, Terminal cord 

/[:it -~ 

~ 

~ 
-...... SA T061 B 

SAT062B 

Trouble-shooting - Self-diagnosis (Cont'd) 
LINE PRESSURE SOLENOID CIRCUIT CHECK 

Ii 
CHECK GROUND CIRCUIT N.G. 1. Remove control valve assem-. 
, . I ~ I 

bly. - Refer to "ON-VEH I-
CLE SERVICE". 

. F 
2. Check the following items . 

2. Disconnect terminal cord • Line pressure solenoid -

assembly connector in engine Refer to "Electrical System". 

compartment. • Harness continuity of terminal 

3. Check resistance between cord assembly 

terminal @ and ground. 
Resistance: 2.5- 5Q 

&l 1 O.K. 

CHECK POWER SOURCE N.G. Check the following items. . 
CIRCUIT • Dropping resistor - Refer to 

, . I ~ I 

"Electrical System". 

• Harness continuity between 
A/T1:ontrol unit® and 

2. Disconnect A/T control unit terminal cord assembly 

16-pin connector. (Main harness) 

3. Check resistance between 
terminal @ and A/T control 
unit terminal®· 
Resistance: 11.2 - 12.SQ 

el l O.K. 

CHECK POWER SOURCE N.G .. Repair or replace harness 
CIRCUIT 

.. 
between A/T control unit® 

,. I ~ I 

and terminal cord assembly. 

. 

2. Check resistance between 
terminal @ and A/T control 
unit terminal®· 
Resistance: 

Approximately Oil 
3. Reinstall any part removed. 

l O.K. 

Perform self-diagnosis after N.G. 1. Perform A/T control unit 
driving for a while. 

. 
input/output signal inspection. 

l 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. 
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D 

Power "-'-'-'-=-<-'-'= 
shift 
switch 

L....__.J__;:__j 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

SAT6208 

SAT0638 

... ♦41ii•• 

SAT064B 

Trouble-shooting - Self-diagnosis (Cont'd) 
INHIBITOR, POWER SHIFT, KICKDOWN AND IDLE 
SWITCH CIRCUIT CHECKS 

Iii 
CHECK INHIBITOR SWITCH 
CIRCUIT 
1. r--=---------, 

lg 
2. Check voltage between A/T 

control unit terminals G), ®, 
@, ®, ® and ground while 
moving selector lever through 
each range. 

D 

Voltage: 
B: Battery voltage 
0: ov 

P, N B 0 0 

R 0 B 0 

D 0 0 B 

2 0 0 0 

1 0 0 0 

O.K. 

CHECK POWER SHIFT 
SWITCH CIRCUIT 
1. r«Ji 
~ 

0 0 

0 0 

0 0 

B 0 

0 B 

2. Check voltage between A/T 
control unit terminal ® and 
ground when power shift 
switch is in "AUTO" position 
and in "POWER" position. 

Switch position Voltage 

AUTO 3-SV 

POWER 1 V or less 

O.K. 

To the next page 

AT-158 

N.G. 

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. 
• Power shift switch - Refer to 

"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) 
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TROUBLE-SHOOTING AND DIAGNOSES jRE4R01A I 

Accelerator pedal 

F7l 

Ii I M M I 7 w I II 
[ii 

SAT621 B 

Trouble-shooting - Self-diagnosis (Cont'd) 

From the previous page 

Ill 
CHECK KICKDOWN SWITCH 
CIRCUIT 
1. 

t8 
2. Check voltage between A/T 

control unit terminal (J) and 
ground while depressing 
accelerator pedal slowly. 
(after warming up engine) 
Voltage: 

m 

When releasing accelerator 

pedal: 3 - 8V 
When depressing accelerator 

pedal fully: 1V or less 

O.K. 

N.G. 

CHECK IDLE SWITCH N.G. 

CIRCUIT 
• Check voltage between A/T 

control unit terminal © and 
ground in the same way as 
kickdown switch circuit. 
Voltage: 

When releasing accelerator 

pedal: 8 - 15V 

When depressing accelerator 

pedal fully: 1V or less 

O.K. 

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 

Perform self-diagnosis (Mode 
IV) for engine control. 
Check idle switch circuit. 

O.K. 

Check harness 
continuity 
between A/T 
control unit 
and idle switch. 
(Main harness) 

N.G. 

Check idle 
switch circuit 
for engine 
control. -
Refer to sec
tion EF & EC. 

Perform self-diagnosis again after N.G. 1. Perform A/T control unit 
driving for a while. 

O.K. 

INSPECTION END 

AT-159 

input/output signal inspection. 
2. If N.G., recheck A/T control 

unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 



ID 

l 

Ignition 
switch 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

Fuse 

29 23 

Power shift 
indicator 
lamp 

A/T control unit 

Trouble-shooting 
CHECK CD: Power shift indicator lamp does not come on for 

about 2 seconds when turning ignition switch to 
"ON". 

CHECK A/T CONTROL 
UNIT POWER SOURCE 
1. 

2. Check voltage between A/T 
control unit terminals®,® 
and ground. 
Battery voltage should exist. 

O.K. 

N.G. 

CHECK A/T CONTROL UNIT N.G. 

GROUND CIRCUIT 

1. ,______J _00 -
2. Disconnect A/T control unit 

16-pin connector. 
3. Check resistance between A/T 

control unit terminals ®, (@ 
and ground. 
Resistance: 

Approximately OQ 

ID 
O.K. 

CHECK LAMP CIRCUIT 

'I ~--------~ 
2. Disconnect A/T control unit 

16-pin connector. 
3. Check resistance between 

A/T control unit terminals 
@and®. 
Resistance: 50 -100Q 

4. Reinstall any part removed. 

O.K. 

Check again. 

O.K. 

INSPECTION END 

AT-160 

N.G. 

Check the following items. 
• Harness continuity between 

ignition switch and A/T con
trol unit (Main harness) 

• Ignition switch and fuse 
- Refer to section EL. 

Check harness continuity 
between A/T control unit and 
ground. 

Check the following items. 
• Power shift indicator lamp 

- Refer to section EL. 
• Harness continuity between 

ignition switch and power 
shift indicator lamp (Main 
harness) 

• Harness continuity between 
power shift indicator lamp 
and A/T control unit 

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 A/T control 
unit harness connector. 



TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

D ----~~ 
-~==---,,, , , '"' 

Self-diagnosis 
start 

1-------------1-- - Light 

Trouble-shooting (Cont'd) 

CHECK ® : A/T indicator lamp on instrument panel, in 
response to selec:tor lever position does not come 
on or other range indicator lamp comes on. 

D 
Does self-diagnosis show damage 
to inhibitor switch circuit? 

Yes Check inhibitor switch circuit. 
- Refer to "Self-diagnosis". 

------------------- Shade PA No 

SAT777A 

PA 

Inhibitor Diode S.M.J. A/T 
switch 

SAT085B 

box indicator 
lamp -=-

Check the following items. -
Refer to section EL. 
• A/T indicator lamp 
• Diode box 
• S.M.J. 
• Harness continuity between 

inhibitor switch and A/T 
indicator lamp (Main harness) 

O.K. 

INSPECTION END 

AT-161 

Repair or replace damaged parts. 
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D ....__'-I / ; ~ 
:::::I POWER I==-

I 

/II'"-' 

Self-diagnosis 
start 

- - ,--- -

- __ ..,_ 

I 
Self-diagnosis I 
start 

--- Light 

~ - Shade 

SAT126B 

I 

I 

\ 

\ Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

----
--\ \ 

I 

() ' ,=::::::::::-

lnhibi;~itchJ I 1 

SAT086B 

Trouble-shooting (Cont'd) 
CHECK ®: Power shift indicator lamp does not come on for 

about 3 seconds when depressing and releasing 

accelerator pedal fully. 

D 
Does self-diagnosis show damage No 
to throttle sensor circuit? 

Yes 

.--C-h-ec_k_t_h-ro_t_t_le_s_._e-ns_o_r_-_-R-e-fe_r _ _, N.G. 

to section EF & EC. 

O.K. 

Check throttle sensor circuit. 
- Refer to "Self-diagnosis". 

Repair or replace throttle sensor. 

Check condition of power shift 
indicator lamp again. 

N.G. 1. Perform A/T control unit 

O.K. 

INSPECTION END 

input/output 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 ©: 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. 

D 
Does self-diagnosis show damage 
to inhibitor switch circuit? 

No 

Check continuitv of inhibitor 
switch 2-pin connector. - Refer 
to "Electrical System". 

O.K. 

Check starting system. - Refer 
to section EL. 

O.K. 

INSPECTION END 

Yes Check inhibitor switch circuit. 
- Refer to "Self-diagnosis". 

Repair or replace inhibitor switch. 

Repair or replace damaged parts. 

CHECK @: Vehicle moves when it is pushed forward or 
backward with selector lever in "P" range. 

Check parking components. -
Refer to "ON-VEHICLE 
SERVICE". 

0.K. 

INSPECTION END 

AT-162 

Repair or replace damaged parts. 
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m 

Self-diagnosis 
start 

r-----------1- - - Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

"P" range Do not 
sh 

~ 

,. 
buckle 
SAT529A 

SAT638A 

Trouble-shooting (Cont'd) 
CHECK ® : Vehicle moves forward or backward when select

ing "N" range. 

D 
Does self-diagnosis show damage Yes. Check inhibitor switch circuit. 

to inhibitor switch after cruise - Refer to "Self-diagnosis". 

test? 

No m 
Check manual control linkage. N.G. Adjust manual control linkage. 
- Refer to ON-VEHICLE - Refer to ON-VEHICLE 
SERVICE. SERVICE. 

11 O.K. 

Check A/T fluid level again. N.G. I Refill A.T.F. 

II 
O.K. 

1. Remove oil pan. N.G. 

2. Check A/T fluid condition. 
. 

O.K. 

I, 

·------~~ 
~heck again. ! ~ 

AT-163 

1. Disassemble A/T . 
2. Check the following items. 

• Forward clutch assembly 

• Overrun clutch assembly 

• Reverse clutch assembly 

• Accumulator piston D 

1. Perform A/T control unit 
input/output signal inspec
tion. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

I 



TROUBLE-SHOOTING AND DIAGNOSES jRE4R01A I 

Self-diagnosis 
start 

Throttle sensor circuit 
Fluid temperature 
sensor-1 circuit 

Line pressure 
solenoid_ 

Light 

Shade 

SAT087B 

6 Throttle sensor 

Fluid 
temperature 
sensor-1 

m 

E.C.U. 

Dropping resistor 

SAT643A 

Trouble-shooting (Cont'd) 
CHECK (J): There is large shock when changing from "N" to 

"R" range. 

D 
Does self-diagnosis show damage ~ I Check damaged circuit. - Refer 

to throttle sensor, line pressure to "Self-diagnosis". 

solenoid or fluid temperature 
sensor-1 circuit? 

BJ No 

Check throttle sensor. - Refer 
N.G. 

Repair or replace throttle sensor. 
to section EF & EC. 

m O.K. 

Check line pressure at idle with N.G. 1. Remove control valve assem-I---+ 
selector lever in "D" range. bly. - Refer to "ON-VEHI-
- Refer to "Pressure Testing". CLE SERVICE". 

O.K. 2. Check the following items. 
• Valves to control line pressure 

(Pressure regulator valve, 
modifier valve, pilot valve and 
pilot filter) 

• Line pressure solenoid 

Check again. 
N.G. 1. Perform A/T control unit ; 

O.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

I INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-164 
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SAT638A 

SAT642A 

SAT643A 

Trouble-shooting (Cont'd) 
CHECK ®: Vehicle does not creep backward when selecting 

"R" range. 

D 
Check A/T fluid level again. 

I N.G. 
Refill A.T.F. 

I 
0.K. 

N.G. in both "1" 
and "R" range 

PJ . 
' I 1. Remove control valve assem-

Check stall revolution with bly. - Refer to "ON-VEHI-
selector lever in "1" and CLE SERVICE". 
"R" range. 2. Check the following items. 

O.K. I • Valves to control line pressure 
O.K. in "1" range (Pressure regulator valve, pilot 

I) 
N.G. in "R" range valve and pilot filter) 

• Line pressure solenoid 
Check line pressure at idle with N.G. 3. Disassemble A/T. 
selector lever in "R" range. 4. Check the following items. 
- Refer to "Pressure Test". • Oil pump assembly 

O.K. m • Torque converter 

1. Remove oil pan. ~ • Reverse clutch assembly 

2. Check fluid condition. • High clutch assembly 

O.K. • Low & reverse brake assembly 

• Low one-way clutch 

Check again. 
I N.G .. 1. Perform A/T control unit 
I input/output signal inspection. 

O.K. 2. If N.G., recheck A/T control 

INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-165 
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SAT638A 

SAT642A 

SAT643A 

Trouble-shooting (Cont'd) 
CHECK ® : Vehicle does not creep forward when selecting 

"D" and "2" ranges. 

D 
Check A/T fluid level again. 

N.G. I Refill A.T.F. 

(g 
O.K. 

Check stall revolution with N.G. 

sel~ctor lever in "D" range. 
:...-... 1. Remove control valve assem-

- Refer to "Stall Testing". bly. - Refer to "ON-VEHI-
CLE SERVICE". 

ts) O.K. 2. Check the following items. 

Check line pressure at idle with N.G. • Valves to control line pressure 

selector lever in "D" range. 
(Pressure regulator valve, 

- Refer to "Pressure Testing". 
modifier valve, pilot valve and 
pilot filter) 

II O.K. • Line pressure solenoid 

p! 
3. Disassemble A/T. 

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 

• Low one-way clutch 
• Torque converter 

~ 

Check again. 
N.G. 1. Perform A/T control unit . 

O.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

INSPECTION END 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-166 

I 



D 

m 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

SAT638A 

SAT642A 

SAT643A 

Trouble-shooting (Cont'd) 
CHECK @ : Vehicle does not creep forward when selecting 

"D", "2" and "1" range. 

D 
Check A/T fluid level again. 

N.G. 

I Refill A.T.F. 

fl 
O.K. 

Check stall revolution with N.G. 

selector lever in "D'' range. 
~ 1. Remove control valve assem-

- Refer to "Stall Testing". bly. - Refer to "ON-VEHI-
CLE SERVICE". 

Iii O.K. 2. Check the following items. 

N.G. • Valves to control line pressure 
Check line pressure at idle with 

(Pressure regulator valve, 
selector lever in "D" range. 

modifier valve, pilot valve and 
- Refer to "Pressure Testing". 

pilot filter) 

m O.K. • Line pressure solenoid 
3. Disassemble A/T. 

1. Remove oil pan. N.G. 4. Check the following items. 
2. Check A/T fluid condition. 

f--+ 
• Oil pump assembly 

O.K. 
• Forward clutch assembly .. Forward one-way clutch 

• Overrun clutch assembly 
• Torque converter 

,. 

Check again. 
N.G. 1. Perform A/T control unit r 

O.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

I INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-167 

I 
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Self-diagnosis 
start 

TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

Shift solenoid B 

- - - - - - • Light 

I 
u~.__. ....... w.,L.../. - Shade 

SAT097B 

SAT643A 

Trouble-shooting (Cont'd) 
CHECK ([i) : Vehicle cannot be started from D 1 on CRUISE 

TEST - Part 1. 

Are checks® and@ O.K.? 
No 

I Go to check ® or @ . 

D Yes 

Does self-diagnosis show damage Yes I Check damaged circuit. - Refer 

to revolution sensor, speed to "Self-diagnosis". 

sensor, shift solenoid A or B 
after cruise test? 

fl 
No 

Check throttle sensor. - Refer to N.G._ 
Repair or replace throttle sensor. 

section EF & EC. 

Bl O.K. 

Check line pressure at stall point N.G. 

with selector lever in "D" range. -
f-----. 1. Remove control valve assem-

Refer to "Pressure Testing". bly. - Refer to "ON-VEHI-
CLE SERVICE". 

m O.K. 2. Check the following items. 

• Shift valve A 
1. Remove oil pan. O.K. • Shift valve B 
2. Check A/T fluid condition. • Shift solenoid A 

N.G. • Shift solenoid B 

O.K. • Pilot valve 

O.K. • Pilot filter 
'-.,; 

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 

~ 

Check again. 
N.G. 1. Perform A/T control unit 

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. 

AT-168 

I 
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I 

II 

Self-diagnosis I 
start 

' Light 

~ - - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

Revolution sensor 

A/T control unit 

Speed sensor 

SAT099B 

8/8 i +ft 
D1_:t-D2 W 

~

Oepr~ss 
fully 

/ 
Release 

/ 

D2 ~D3 
( 

0/8'---......L..----I, 0/8.....L..----'-''--o SAT118B 

Trouble-shooting (Cont'd) 
CHECK @: A/T does not shift from D1 to D2 at the specified 

speed. 

A/T does not shift from D4 to D2 when depress
ing accelerator pedal fully at the specified speed. 

Are checks@, @and (jJ) O.K.? 
No I Go to check ®, @ or (jJ). 

D Yes 

Does self-diagnosis show damage Yes Check inhibitor switch circuit. 

to inhibitor switch after cruise - Refer to "Self-diagnosis". 

test? 

6 No 

Check revolution sensor and N.G. Repair or replace revolution 
speed sensor circuit. - Refer to sensor and speed sensor circuits. 

"Self-diagnosis". 

BJ 
O.K. 

Check throttle sensor. - Refer 
N.G. 

Repair or replace throttle sensor. 
to section EF & EC. 

II O.K. 

1. Remove oil pan. N.G .. 

2. Check A/T fluid condition. 1. Remove control valve. -
Refer to "ON-VEHICLE 

O.K. SERVICE". 

I 
2. Check the following items. 

• Shift valve A 
O.K. • Shift solenoid A 

• Pilot valve 
O.K. • Pilot filter 

~ 

3. Disassemble A/T. 
4. Check the following items. 
• Servo piston assembly 

• Brake band 

• Oil pump assembly 

m 
N.G. 

1. Perform A/T control unit Check again. 

O.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-169 

I 

I 
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Self-diagnosis 
start 

- - - Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

8/81.,_, -------'ll 

0/8 1,_...__ ___ --'2· 
SAT119B 

Trouble-shooting (Cont'd) 
CHECK @ : A/T does not shift from D2 to D3 at the specified 

speed. 

Are checks @, @ and (j]) 0.K.? 
No 

I Go to check ®, @ or (j]). 

D Yes 

Does self-diagnosis show damage ~ I Check inhibitor switch circuit. 
to inhibitor switch after cruise - Refer to "Self-diagnosis". 
test? 

PA No 

Check throttle sensor. - Refer N.G. 
Repair or replace throttle sensor. 

to section EF & EC. 

BJ O.K. 

1. Remove oil pan. N.G. 

2. Check A/T fluid condition. 
--,. 1. Remove control valve assem-

O.K. 
bly. - Refer to "ON-VEHI-
CLE SERVICE". 

O.K. I 
2. Check the following items. 

• Shift valve B 

• Shift solenoid B 

• Pilot valve 
. O.K. • Pilot filter 

3. Disassemble A/T. 
4. Check the following items. 

• Servo piston assembly 

• High clutch assembly 

• Oil pump assembly 

l9 
Check again. 

N.G. 
1. Perform A/T control unit 

input/output signal inspection. 
O.K. 2. If N.G., recheck A/T control 

I INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-170 

I 
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Self-diagnosis 
start 

Shift solenoid B 
Fluid 
temperature 
sensor-1 

- -- light 

-Shade 

SAT10013 1----------........:, Light 

II 818 l·1-l -----ll 

018 llf--------u sA T120s 

Trouble-shooting (Cont'd) 
CHECK @: A/T does not shift from 0 3 to 0 4 at the specified 

speed. 

Are checks@,@) and Q!) O.K.? 
No I Go to check@, @) or Q!). 

D Yes 

Does self-diagnosis show damage 
Yes 

. 

to inhibitor switch, power shift 
switch, shift solenoid A, B, 
revolution sensor, speed sensor 
or fluid temperature sensor-1 
circuit after cruise test? 

PJ 
No 

Check throttle sensor. - Refer N.G. 
. 

to section EF & EC. 

Bl O.K. 

1. Remove oil pan. N.G. 

2. Check A/T fluid condition. 
;. 

O.K. 

O.K. 

O.K. 

II 
' 

L-~-----,--------'~ 
C eek again. ~ 

10.K. 

INSPECTION END 

AT-171 

Check damaged circuit. - Refer 
to "Self-diagnosis". 

Repair or replace throttle sensor . 

1. Remove control valve assem-
bly. - Refer to "ON-VEH I-
CLE SERVICE". 

2. Check the following items. 

• Shift valve B 

• Overrun clutch control valve 

• Shift solenoid B 

• 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/T control unit 
input/output signal inspection. 

2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

I 



D 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

----~~ 
-~=-
--,,,,. 11,,' 
Self-diagnosis 
start 

- -- Light 

- Shade 

SAT101 B 

0/8 ll---------1,l SAT121B 

Trouble-shooting (Cont'd) 
CHECK ®: A/T does not perform lock-up at the specified speed. 

D 
Does self-diagnosis show damage 
to lock-up solenoid circuit after 
cruise test? 

No 

Check throttle sensor. - Refer 
to section EF & EC. 

O.K. 

1. Remove control valve. - Refer 
to "ON-VEHICLE SERVICE". 

2. Check following items. 

• Lock-up control valve 

• Shuttle shift valve D 

• Torque converter relief valve 

• Lock-up solenoid 

• Pilot valve 

• Pilot filter 

O.K. 

Check again. 

O.K. 

INSPECTION END 

AT-172 

Yes 

N.G. 

N.G. 

N.G. 

Check lock-up solenoid circuit. 
- Refer to "Self-diagnosis". 

Repair or replace throttle sensor. 

Repair or replace damaged parts. 

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 A/T control 
unit harness connector. 
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D ,~11-:::., 
- POWER:::-
-/II\'-.' 

I Self-diagnosis 
start 

--~-

'--

D ~~~ ~-
-/II\'-.,' 

I 
Self-diagnosis I 
start 

I 
- - - - Light 

~ - Shade 

SAT102B 

\ 

\ Light 

- - - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

~------T----------
j~ I 1$ 

0/8 
SAT806A 

Trouble-shooting (Cont'd) 
CHECK @ : A/T does not hold lock-up condition for more than 

30 seconds. 

D 
Does self-diagnosis show damage 

Yes Check revolution sensor circuit. 

to engine revolution signal circuit 
~ - Refer to "Self-diagnosis". 

after cruise test? 

m No 

1. Remove oil pan. N.G. 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 

• Pilot valve 

O.K. • Pilot filter 
3. Disassemble A/T. 

O.K. 4. Check torque converter and 
oil pump assembly. 

,. 
N.G. 

1. Perform A/T control unit Check again. ~ 

input/output signal inspection. 
O.K. 2. If N.G., recheck A/T control 

I INSPECTION END I unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

CH ECK @ : Lock-up is not released when accelerator pedal is 
released. 

D 
Does self-diagnosis show damage 

Yes Check idle switch circuit. - Refer 

to idle switch circuit after cruise 
~ 

to "Self-diagnosis". 

test? 

m l No 

Check again. 
N.G .. 1. Perform A/T control unit 

~ 

10.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

I INSPECTION END I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

AT-173 
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---~11,::_, 
- POWER::::-

--.,, I I', ...... 

I Self-diagnosis I start 

----- . . - --- Light 

......_ - ;-- Shade 

SAT103B 

SAT023B 

8/8.----------,------11·· 

( 04 (Auto)) ( D3 (Power) ) 

~ 
( 03 (Power)) 

•9:Hlriii# $9:Ml:ili# 

SAT122B 

Trou hie-shooting (Cont'd) 
CHECK @ : Engine speed does not return to idle smoothly 

when A/T is shifted from D4 to D3 with accelera
tor pedal released. 
Vehicle does not decelerate by engine brake when 
setting "POWER" position with accelerator pedal 
released. 
Vehicle does not decelerate by engine brake when 
moving selector lever from "D" to "2" range with 
accelerator pedal released. 

D 
Does self-diagnosis show damage Yes Check overrun clutch solenoid . 
to overrun clutch solenoid circuit circuit. - Refer to "Self-
after cruise test? diagnosis". 

PJ 
No 

Check throttle sensor. - Refer 
N.G. . Repair or replace throttle sensor . 

to section EF & EC. 

Bl 
O.K. 

1. Remove oil pan. N.G. 
2. Check A/T fluid condition. 

1-----t 1. Remove control valve assem-

0.K. 
bly. - Refer to "ON-VEHI· 
CLE SERVICE". 

O.K.I 

2. Check the following items. 

• Overrun clutch control valve 

• Overrun clutch reducing valve 

• Overrun clutch solenoid . 
O.K. - 3. Disassemble A/T. 

4. Check the following items. 

• Overrun clutch assembly 

• Oil pump assembly 

El ,~ 
N.G. 

1. Perform Afr control unit Check again. . 
O.K. 

input/output signal inspection. 
2. If N.G., recheck Afr control 

INSPECTION END 
unit pin terminals for damage 
or connection of Afr control 
unit harness connector. 
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Self-diagnosis 
start 

D ~~~ ~---.,.,-II,, ...... 

I 

Self-diagnosis I 
start 

(Shift solenoid B 

· - - - - - - - Light 

-Shade 

SAT097B 

Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

D---~~ 
-~=:-
--.,.,-1,,, ...... 

I 
Self-diagnosis I 
start 

' \ Light 

- - - - - - - - - - - - - - - - - - - Shade 

SAT777A 

Trouble-shooting (Cont'd) 
CHECK @: Vehicle does not start from 0 1 on CRUISE TEST 

- Part 2. 

D 
Does self-diagnosis show damage Yes Check damaged circuit. - Refer . 
to revolution sensor, speed sensor, to "Self-diagnosis". 

shift solenoid A or B after cruise 
test? 

1 No 

Check again. ~ 1. Perform A/T control unit 

l O.K. 
input/output signal inspection. 

2. If N.G., recheck A/T control 

I Go to CHECK@. I 
unit pin terminals for damage 
or connection of A/T control 
unit harness connector. 

CHECK ®: A/T does not shift from 0 4 to 0 3 when changing 
power shift switch to "POWER" position. 

D 
Does self-diagnosis show damage 
to power shift switch circuit after 
cruise test? 

No 

I Go to CHECK@. 

Check power shift switch circuit. 
- Refer to "Self-diagnosis". 

CH ECK ® : A/T does not shift from 0 3 to 22 when changing 
selector lever position from "O" to "2" range. 

D 
Does self-diagnosis show damage Yes Check inhibitor switch circuit. 

to inhibitor switch circuit after 
----+ - Refer to "Self-diagnosis". 

cruise test? 

l No 

I Goto CHECK@. 
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D ----~~ 
-~=: 
---/ I I \ '-..' 

I Self-diagnosis I 
start 

\ 

' 
Light 

~ - - - - - - - - - - - - - - - - - - - Shade 

SAT816A 4;,;.;;,;11• 

Trouble-shooting (Cont'd) 
CH ECK @ : A/T does not shift from 22 to 11 when changing 

selector lever position from "2" to "1" range. 

D 
Does self-diagnosis show damage 
to inhibitor switch after cruise 
test? 

No 

Yes Check inhibitor switch circuit. 
- Refer to "Self-diagnosis". 

I k ~ P f /T I • Chee again. ~ 1. er arm A contra unit 
'--------.-r-------' input/output signal inspection. 

+ O.K. 2. If N.G., recheck A/T control 
unit pin terminals for damage 
or connection of A/T control INSPECTION END 

unit harness connector. 

CHECK @: Vehicle does not decelerate by engine brake when 
shifting from 22 (1 2 ) to 11 . 

,___ls_c_H_E_c_K_@_s_o.,....K_._? -------IM Go to CHECK @. 

I Yes 

I Go to CHECK@). 
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TROUBLE-SHOOTING AND DIAGNOSES 

Electrical System 
A/T ELECTRICAL PARTS LOCATION 

sensor and 
throttle valve 
switch (Idle 
switch and full throttle switch) ___ -' 

f\ ((_fl) 
Power shift 
indicator la 

xb: 

I 

it 

) 

~ (Under fr r seat)$ 

Line pressure solenoid 

SAT819A 

AT-177 
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f 
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I 
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I 
I 
I 
I I 
u 

Electrical System (Cont'd) 
SCHEMATIC 

1---e--e------il I 

THROTTLE 
VALVE 
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M ... 
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(Full throttle switch) DROPPING 
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LINE PRESSURE SOLENOID 

1, 

OVERRUN CLUTCH SOLENOID 

1, 

LOCK-UP SOLENOID 

1, 

SHIFT SOLENOID A 

1, 

SHIFT SOLENOID B 

1, 

SPEED SENSOR 

1, 

KICKDOWN SWITCH 

= 1, 

,, 

a: 
I- w u.. ;: 
:i: 0 Cl) 

a: :i: Q. 

~~ 0 0;;: I-
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TROUBLE-SHOOTING AND DIAGNOSES 

Electrical System (Cont'd} 
INSPECTION OF A/T CONTROL UNIT 

I RE4R01A I 

• Measure voltage between each terminal and terminal ® or 
@ by following "A/T control unit inspection table". 

CONNECT 

E) 
SAT817A 

• Pin connector terminal layout. 

20-pin connector 16-pin connector 

SAT818A 

A/T CONTROL UNIT INSPECTION TABLE 
(Data are reference values.) 

Terminal 
No. 

2 

3 

4 

5 

6 

Item 

Inhibitor "2" range 
switch 

Inhibitor "1" range 
switch 

Idle switch 
(in throttle valve 
switch) 

A.S.C.D. O.D. 
cut signal 

Condition 

When setting selector lever to "2" 
range. 

When setting selector lever to other 
ranges. 

When setting selector lever to "1" 
range. 

When setting selector lever to other 
ranges. 

When releasing accelerator pedal 
after warming up engine. 

When depressing accelerator pedal 
after warming up engine. 

When releasing "ACCE L" set switch 
on A.S.C.D. cruise. 

When applying "ACCE L" set switch 
on A.S.C.D. cruise. 

AT-180 

Judgement 
standard 

Battery voltage 

1Vorless 

Battery voltage 

1Vorless 

8 - 15V 

1Vorless 

5-BV 

1V or less 



TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 
Electrical System (Cont'd) 

Terminal 
Item Condition 

Judgement 
No. standard 

When releasing accelerator pedal after 
3-BV 

warming up engine. 
7 Kickdown switch 

When depressing accelerator pedal 
1V or less 

fully after warming up engine. 

When performing A.S.C.D. cruise. 
Battery voltage 

A.S.C.D. cruise ("CRUISE" light comes on.) 
8 

signal When not performing A.S.C.D. cruise. 
("CRUISE" light does not come on.) 

1Vorless 

When setting power shift switch in 
3-BV 

"AUTO" position. 
9 Power shift switch 

When setting power shift switch in 
1V or less 

"POWER" position. 

10 
Throttle sensor 

4.5- 5.5V 
(Power source) 

When depressing accelerator pedal Fully-closed 
slowly after warming up engine. throttle: 

11 Throttle sensor 0.2- 0.6V 
Voltage rises gradually in Fully-open 
response to throttle opening throttle: 
angle. 2.9- 3.9V 

When A.T.F. temperature is 20°C 
1.56V 

Fluid temperature (68°F). 
12 

sensor-1 When A.T.F. temperature is 80°C 
(176°F). 0.45V 

13 

14 

15 
Throttle sensor 
(Ground) 

= 1V or more 
~ 

When vehicle cruises at 30 km/h Voltage rises gradu-

16 
Revolution sensor (19 MPH). ally in response to 
(Measure in AC range} vehicle speed. 

When vehicle parks. av 
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Terminal 
No. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TROUBLE-SHOOTING AND DIAGNOSES 

Item 

Full throttle switch 

Inhibitor "N" and "P" 
range switch 

Inhibitor "D" range 
switch 

Overrun clutch 
solenoid 

Lock-up solenoid 

Power shift indicator 
lamp 

Speed sensor 

Engine revolution 
signal 

Electrical System (Cont'd) 

Condition 

When depressing accelerator pedal 
more than half-way after warming 
up engine. 

When releasing accelerator pe<:Jal 
after warming up engine. 

When setting selector lever to "N" 
or "P" range. 

When setting selector lever to other 
ranges. 

When setting selector lever to "D" 
range. 

When setting selector lever to other 
ranges. 

When overrun clutch solenoid 
operates. 
[Ex: When driving at 50 km/h (31 

MPH) in "D" range and AUTO 
mode with depressing accelera
tor pedal half-way.] 

When overrun clutch solenoid does 
not operate. 

Judgement 
standard 

8- 15V 

1V or less 

Battery voltage 

1Vorless 

Battery voltage 

1V or less 

Battery voltage 

[ Ex: When driving in "D" range and 1 V or less 
POWER mode with releasing 
accelerator pedal.] 

When A/T performs lock-up. 8 - 15V 

When A/T does not perform lock-up. 1 V or less 

When setting power shift switch to 
"AUTO" position. 

When setting power shift switch to 
"POWER" position. 

When moving vehicle at 2 to 3 km/h 
(1 to 2 MPH) for 1 m (3 ft) or 
more. 

When engine runs at idle speed. 

When engine runs at 2,500 rpm. 

AT-182 

Battery voltage 

1Vorless 

Vary from Oto 
5V 

9.5 - 12V 

Approximately 

10V 



Terminal 
No. 

26 

27 

28 

29 
30 

31 
32 

33 

34 

35 

36 

TROUBLE-SHOOTING AND DIAGNOSES 

Item 

Inhibitor "R" range 
switch 

Power source 
(Back-up) 

Power source 

Ground 

Line pressure solenoid 
(with dropping resistor) 

Line pressure solenoid 

Shift solenoid A 

Shift solenoid B 

Electrical System (Cont'd) 

or 

Condition 

When setting selector lever to "R" 
range. 

When setting selector lever to other 
ranges. 

When turning ignition switch to 
"OFF". 

When turning ignition switch to 
"ON". 

When turning ignition switch to 
"ON". 

When turning ignition switch to 
"OFF". 

When releasing accelerator pedal 
after warming up engine. 

When depressing accelerator pedal 
fully after warming up engine. 

When releasing accelerator pedal 
after warming up engine. 

When depressing accelerator pedal 
fully after warming up engine. 

When shift solenoid A operates. 
(When driving in "D 1 " or "D4 ".) 

When shift solenoid A does not 
operate. 
(When driving in "D 2 " or "D 3 ".) 

When shift solenoid B operates. 
(When driving in "D 1 " or "D 2 ".) 

When shift solenoid B does not 
operate. 
(When driving in "D 3 " or "D4 ".) 

POWER SHIFT SWITCH 

• Check continuity between two terminals . 

IRE4R01A I 

Judgement 
standard 

Battery voltage 

1V or less 

Battery voltage 

Battery voltage 

Battery voltage 

1V or less 

5-14V 

0.5V or less 

1.5- 2.5V 

0.5V or less 

Battery v0ltage 

1Vorless 

Battery voltage 

1Vorless 

Switch position Continuity 

AUTO No 

POWER Yes 

SAT066B 
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SAT067B 

Electrical System (Cont'd) 
INHIBITOR SWITCH 
1. Check continuity between terminals CD and ® and between 

terminals @ and @, @, ®, (j), ®, ® while moving 
selector lever through each range. 

~ CD ® @ @ @ ® (j) ® ® 
L 

p 0-- -0 0-- f--0 

R u -u 

N 0-- -0 u -u 

D ~ 

2 ~ ~ 

1 ~ 

2. If N.G., check again with manual control linkage discon
nected from manual shaft of A/T assembly. - Refer to step 1. 

3. If O.K. on step 2, adjust manual control linkage. - Refer to 
"ON-VEHICLE SERVICE". 

4. If N.G. on step 2, remove inhibitor switch from A/T and 
check continuity of inhibitor switch terminal. - Refer to 
step 1. 

5. If O.K. on step 4, adjust inhibitor switch. - Refer to "ON
VEH ICLE SERVICE". 

6. If N.G. on step 4, replace inhibitor switch. 

REVOLUTION SENSOR 
• For removal and installation, refer to "ON-VEHICLE 

SERVICE". 
• Check resistance between terminals CD, ® and @. 

Terminal No. Resistance 

CD ® 500- 650Q 

® @ No continuity 

CD @ No continuity 
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Red 

, , , 
I I / , , I 

/,' / 
' I I I , , 

✓ I , 
f I I 
'-'-'----..... --

~ 
DISCGNIECT -----

10 

SAT677A 

Ground 

SAT679A 

SAT071 B 

Electrical System (Cont'd) 
FLUID TEMPERATURE SENSOR-1 
• For removal and installation, refer to "ON-VEHICLE 

SERVICE". 
• Check resistance between two terminals while changing 

temperature as shown at left. 

Temperature °C (°F) Resistance 

20 (68) Approximately 2.5 kn 

80 (176) Approximately 0.3 kn 

LOCK-UP SOLENOID AND LINE PRESSURE SOLENOID 
• For removal and installation, refer to "ON-VEHICLE 

SERVICE". 
• Check resistance between two terminals. 

Resistance: 
Lock-up solenoid: 10- 16n 
Line pressure solenoid: 2.5 - Sn 

3-UNIT SOLENOID ASSEMBLY 
(Shift solenoid A, Band overrun clutch solenoid) 
• For removal and installation, refer to "ON-VEHICLE 

SERVICE". 
• Check resistance between terminals of each solenoid. 

Solenoid Terminal No. Resistance 

Shift solenoid A ® 
Shift solenoid B ® 

Ground 
20- 30n 

terminal 

Overrun clutch solenoid © 

DROPPING RESISTOR 
• Check resistance between two terminals. 

Resistance: 11.2 - 12.Bn 
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TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

SAT779A 

SAT597 

e 

SAT598 

SAT781A 

Stall Testing 
STALL 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: 

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. 
• It is good practice to put a mark on point of specified engine 

rpm on indicator. 

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: 
2,240 - 2,440 rpm 

8. Shift selector lever to "N". 
9. Cool off 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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JUDGEMENT OF STALL TEST 

Selector lever position 

D L 

2 L 

L 

R L 

DAMAGED COMPONENTS 

Engine 

Torque converter one-way clutch 

D H 

2 H 

0 

R 0 

Selector lever position 

Stall Testing (Cont'd) 

Judgement 

0 H 

0 H 0 : Stall revolution is normal. 
H : Stall revolution is higher 

0 0 than specified. 
L : Stall revolution is lower 

H H than specified. 

/ Forward clutch 

.-----"l'----------

H H 

H H 

H H 

0 H 

Judgement 

AT-187 

0 

0 

0 

0 

O v er run clutch 

Forward one-way clutch 

Low & reverse brake 

Hydraulic circuit for 
line pressure control 
(Line pressure is low.) 

Clutches and brakes except 
high clutch and brake band 
are O.K. (Condition of high 
clutch and brake band can
not be confirmed by stall 
test.) 

SAT107B 



Front 

Test port for R range 

TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 

Test port for D, 
2 and 1 ranges 

SAT782A 

SAT779A 

SAT597 

Pressure Testing 
• Location of line pressure test port 
• Line pressure plugs are hexagon headed bolts. 
• Always replace line pressure plugs as they are self-sealing 

bolts. 

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: 

50- 80°C (122-176°F) 

3. Install pressure gauge to line pressure port. 
a. Remove control cable bracket when measuring line pres

sures in "D", "2" and "1" ranges. 

b. Remove line pressure plug and install Tool. 

4. Set parking brake and block wheels. 
• Continue to depress brake pedal fully while line pressure test 

at stall speed is performed. 

AT-188 



TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A I 

SAT643A 

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 

Engine speed Line pressure kPa (kg/cm2 , psi) 
Model 

rpm D, 2, and 1 ranges R range 

Idle 
432 - 471 667 - 706 

VG30i (4.4 - 4.8, 63 - 68) (6.8 • 7.2, 97 • 102) 

4WD 
883 • 961 1,393 - 1,471 

Stall 
(9.0 - 9.8, 128- 139) (14.2 - 15.0, 202 - 213) 

JUDGEMENT OF LINE PRESSURE TEST 

Judgement Suspected parts 

Line pressure is low in all ranges. • Oil pump wear 

• Control piston damage 

• Pressure regulator valve or plug sticking 

• Spring for pressure regulator valve damaged 

• Fluid pressure leakage between oil strainer and pressure regulator 
valve 

Line pressure is low in particular range. • Fluid pressure leakage between manual valve and particular clutch . 

~ • For example; 
3;! If line pressure is low in "R" and "1" ranges but is normal in .., 
<( "D" and "2" range, fluid leakage exists at or around low & reverse 

brake circuit. 

Line pressure is high. • Mal-adjustment of throttle sensor 

• Fluid temperature sensor damaged 

• Line pressure solenoid sticking 

• Short circuit of line pressure solenoid circuit 

• Pressure modifier valve sticking 

• Pressure regulator valve or plug sticking 

Line pressure is low. • Mal-adjustment of throttle sensor 

al • Control piston damaged 
Q) • Line pressure solenoid sticking C. 

"' • Short-circuit of line pressure solenoid circuit 
<U 
t: • .., Pressure regulator valve or plug sticking 
<( • Pressure modifier valve sticking 

• Pilot valve sticking 
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Trouble-shooting Chart 

l<,~t---------- ON vehicle-----------+l+----OFF vehicle----~ 

Numbers are arranged in order of probability. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vehicle. 

Engine does not start in "N", "P" ranges. 

Engine starts in range other than "N" and "P". 

Transmission noise in "P" and "N" ranges. 

Vehicle moves when changing into "P" range 
or parking gear does 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, 
Very poor acceleration. 

Vehicle braked when shifting into "R" range. 

Sharp shock in shifting from "N" to "D" 
range. 

Vehicle will not run in "D" and "1" ranges 
(but runs in "1" and "R" range). 

Vehicle will not run in "D", "1", "2" ranges 
(but runs in "R" range). Clutch slips. 
Very poor acceleration. 

Clutches or brakes slip somewhat in starting. 

Excessive creep. 

No creep at all. 

Failure to change gear from "D," to "02 " 

Failure to change gear from "02 " to "03 ". 

Failure to change gear from "D," to "04 ". 

Too high a gear change point from "D 1 " to 
"D 2 ", from "D 2 " to"D,", from"D 3 " 

to "04 ". 

Gear change directly from "D 1 " to "D 3 " 

occurs. 

Engine stops when shifting lever into "R", "D", 
"2" and "1". 

Too sharp a shock in change from "D 1 " to 
"D," 

Too sharp a shock in change from "02 " to 
"D,". 
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TROUBLE-SHOOTING AND DIAGNOSES I RE4R01A I 
Trouble-shooting Chart (Cont'd) 

''-----------ON vehicle----------+1•4---- OFF vehicle--------·•• ~ 

Numbers are arranged in 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 "D 3 " to 
"D,", 

Almost no shock or clutches slipping in change 
from "D 1 " to "D," 

Almost no shock or slipping in change from 
"D," to "D 3 " 

Almost no shock or slipping in change from 
"D 3 " to "04 " 

Vehicle braked by gear change from "D 1 " to 
"D,". 

Vehicle braked by gear change from "D 1 " to 
"D1 ". 

Vehicle braked by gear change from "D3 " to 
"D,". 

Maximum speed not attained. Acceleration poor. 

Failure to change gear from "D4 " to "D," 

Failure to change gear from "D," to "D," 
or from "04 " to "D 1 ". 

Failure to change gear from "D 2 " to "D 1 " 

or from "D 3 " to "D 1 ". 

Gear change shock felt during deceleration 
by releasing accelerator pedal. 

Too high a change point from "D 4 " to "D," 
from "D," to "D2 ", from "D," to "D 1 " 

Kickdown does not operate when depressing 
pedal in "D 4 " within kickdown vehicle speed. 

Kickdown operates or engine overruns when 
depressing pedal in "D 4 " beyond kickdown 
vehicle speed I im it. 

Races extremely fast or slips in changing 
from "0 4 " to "D 3 " when depressing pedal. 

Races extremely fast or slips in changing 
from "D," to "D 2 " when depressing pedal. 

Races extremely fast or slips in changing 
from "D," to "D2 " when depressing pedal. 

Races extremely fast or slips in changing from 
"D 4 " or "D," to "D 1 " when depressing pedal. 

Vehicle will not run in any range. 

Transmission noise in "D", "2", "1" and "R" 
ranges. 
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TROUBLE-SHOOTING AND DIAGNOSES IRE4R01A j 

Numbers are arranged in order of probability. 
Perform inspections starting with number one 
and working up. Circled numbers indicate that 
the transmission must be removed from the 
vehicle. 

Failure to change from "D," to "22 " when 
changing lever into "2" range. 

Gear change from "22 " to "2," in "2" range. 

Engine brake does not operate in "1" range. 

Gear change from "1 1 " to "1 2 " in "1" range. 

Does not change from "1 2 " to "1 1 " in "1" range. 

Large shock changing from "1 2 " to "1 1 " in "1" 
range. 

Transmission overheats. 

A.T.F. shoots out during operation. 
White smoke emitted from exhaust pipe 
during operation. 

Offensive smell at fluid charging pipe. 

Torque converter is not locked up. 

Lock-up piston slip 

Lock-up point is extremely high or low. 

A/T does not shift to "D•" when driving 
in "AUTO" mode. 

Engine is stopped at "A", "D", "2" and "1" 
ranges. 

Trouble-shooting Chart (Cont'd) 

,._,----------ON vehicle----------+t+---- OFF vehicle----,H 

7 1 2 6 5 4 3 • 

2 1 3 4 6 5 7 

2 1 

2 4 3 5 

3 2 4 6 5 

3 1 2 4 6 8 7 5 

2 3 6 5 4 

1 2 4 3 

2 1 3 8 6 4 5 7 

5 4 3 2 
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REMOVAL AND INSTALLATION IRE4R01A I 

~1/~Front 

~ SAT072 B 

SAT718 

A~ 

~ (i;l,1M 
i)8 

() 

Scale I I 
fi~T017B 

SAT638A 

Removal 
• Remove exhaust front tube. 
• Remove fluid charging pipe from A/T assembly. 
• Remove bolts securing torque converter to drive plate. 
• Remove those bolts by turning crankshaft. 
• Plug up opening such as oil charging pipe hole, etc. 

Installation 
• Drive plate runout 

Maximum allowable runout: 
0.5 mm (0.020 in) 

If 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. 
• Reinstall any part removed. 
• After converter is installed, rotate crankshaft several turns 

and check to be sure that transmission rotates freely without 
binding. 

• Check fluid level in transmission. 
• Move selector lever through all positions to be sure that 

transmission operates correctly. 
With parking brake applied, rotate engine at 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". 
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: N•m (kg-m, ft-lb) 
: Apply recommended sealant 

(Nissan genuine part: 
KP610-00250) or equivalent. 

@E): Apply A.T.F. 
E!I ® : Apply petroleum jelly * : Select with proper thickness. * : Adjustment is required. 

MAJOR OVERHAUL I RE4R01A I 

Rear internal gear 
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MAJOR OVERHAUL 

SAT840B 
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MAJOR OVERHAUL I RE4R01A I 

Oil Channel 

1 ➔ 2 accumulator drain 

3 ➔ 4 & N ➔ R accumulator shoulder pressure 
3 ➔ 4 & N ➔ R accumulator back pressure 

2 ➔ 3 accumulator back pressure 
1 ➔ 2 accumulator back pressure 

0 
Servo 2nd apply chamber pressure --t:;;--"--'.~~~,if..li'a~ Yc:Jt-';;~f-- N ➔ D accumulator back pressure 

Servo 3rd release chamber pressure 

• Oil pump feedback pressure 

Servo 4th apply chamber pressure 

Oil pump discharge pressure 
Front lubricating hole 
High-clutch pressure 

Torque converter pressure (lock-up released) 

Reverse clutch pressure 
Torque converter pressure (lock-up applied) 

pressure 

Oil cooler tube (IN) hole 

'r 

:~~~e\~',11-j'iH,- 2 ➔ 3 accumulator shoulder pressure 

Oil pump suction hole 

Torque converter pressure (lock-up released) 

Torque converter pressure 
(lock-up applied) 

Oil pump feedback pressure 

Oil pump suction hole 

Oil pump discharge hole 

High-clutch pressure 

Torque converter pressure 
(lock-up released) 

Forward clutch pressure 

Forward clutch pressure 

N ➔ D accumulator shoulder pressure 

Low & reverse brake pressure 

Overrun clutch pressure 

Forward clutch pressure 

r--------------------------
1 * Accumulator back and 
: shoulder pressure are shown below. 

: Back pressure Shoulder pressure 
I I 

Accumulator / 
pi,ston -7:~~~o/ 

I 

I 
I 
I 
I 
I 
I 
I 

Clutch pressure 1 

-------------------------~ 

Torque converter pressure 
(lock-up applied) 

Reverse clutch pressure 

,/ _G:::;;;;;:,--=-=-_-=-=-~-~-=-=-=-=-=-=-=-=-1 

,,,-J~::::::::===============~d 
Servo 3rd chamber pressure 
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3 ➔ 4 & N ➔ R accumulator back pressure 
Servo 4th apply chamber pressure 

Servo 2nd apply 
chamber pressure SA T623B 
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Outer diameter of snap rings 

Item 
number 

® 
@ 

© 
® 
(j) 

Outer diameter 
mm (in) 

161.0 (6.34) 

140.1 (5.52) 

156.4 (6.16) 

142.0 (5.59) 

159.2 (6.27) 

Thrust washers 

Item 
Color 

number 

CD Black 

@ White 

-----. -cr,•:;s·;~;:-~a 
Outer diameter of needle bearings 

Item Outer diameter 
number mm (in) 

\@ \@ I @ 47 (1.85) 

0 
® 53 (2.09) 

0 
(j]) 53 (2.09) 

@ 78 (3.07) 

@ 53 (2.09) 

@ 78 (3.07) 

\@ @ 59 (2.32) 

@ 78 (3.07) 

© 
@ 64 (2.52) 

Installation of one-piece bearings 

Item Bearing race Inner diameter of bearing races 
number (black) location 

Item Outer diameter 
@ Front number mm (in) 

@ Rear side @ 58 (2.28) 

@ Rear side @ 58.8 (2.315) 
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SAT019B 

~ '\\, 
, ,,,, SAT045B 

DISASSEMBLY I RE4R01A l 

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 from transmission case. 

4. Remove oil pan. 
a. Drain A.T.F. from adapter case. 
b. Raise oil pan by placing wooden blocks under converter 

housing and adapter case. 
c. Separate the oil pan and transmission case. 
• Always place oil pan straight down so that foreign parti-

cles inside will not move. 

5. Place transmission into Tool with the control valve facing up. 
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I\ ' -~~......_,_ 
\ n \ ectors 

sensor-1 
~---

SATOOSB 

Screen Screen 

SAT025B 

DISASSEMBLY I RE4R01AI 

Disassembly (Cont'd) 
6. 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. 

7. Remove lock-up solenoid and fluid temperature sensor-1 
and 2 connectors. 

• Be careful not to damage connector. 

8. 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. 

9. Remove control valve assembly. 
a. Straighten terminal clips to free terminal cords then remove 

terminal clips. 
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L__J 

\ 
r-..:~ 
~~ ,,, 

-::--~ 

( ;;r,_;f;, SAT026B 

SAT127B 

DISASSEMBLY I RE4R01AI 

Dis•assembly (Cont'd) 
b. Remove bolts ® and @ , and remove control valve as

sembly from tran~mission. 

Bolt Length 

37 mm (1.46 in) 

50 mm (1.97 in) 

c. Remove solenoid connector. 
• Be careful not to damage connector. 

d. Remove manual valve from control valve assembly. 

10. 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 . 
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SAT027B 

I ST25850000 
(J25721-A) 

SAT995A 

\ 
Q 

I~ 

, , / 11 SAT028B 

DISASSEMBL V I RE4R01A I 
Disassembly (Cont'd) 
11. Remove converter housing. 
a. Remove converter housing from transmission case. 

b. Remove O-rings from converter housing. 
c. Remove traces of sealant. 
• Be careful not to scratch converter housing. 

12. Remove O-ring from input shaft. 

13. Remove oil pump assembly. 
a. Attach Tool to oil pump assembly and extract it evenly from 

transmission case. 

b. Remove O-ring from oil pump assembly. 
c. Remove traces of sealant from oil pump housing. 
• Be careful not to scratch pump housing. 
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Thr 
washer 

SAT108B 

Clip SAT655 

DISASSEMBLY I RE4R01A I 
Disassembly (Cont'd) 
d. Remove needle bearing and thrust washer from oil pump 

assembly. 

14. Remove input shaft and oil pump gasket. 

15. 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. 
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SAT030B 

Front Rear 

SAT113B 

SAT968A 

DISASSEMBLY I RE4R01A I 
Disassembly (Cont'd) 
16. Remove front side clutch and gear components. 
a. Remove clutch pack (reverse clutch, high clutch and front 

sun gear) from transmission case. 

b. Remove front bearing race from clutch pack. 
c. Remove rear bearing race from clutch pack. 

d. Remove front planetary carrier from transmission case. 

e. Remove front needle bearing from front planetary carrier. 
f. Remove rear bearing from front planetary carrier. 

g. Remove rear sun gear from transmission case. 
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SAT960A. 

DISASSEMBLY 

Disassembly (Cont'd) 
17. Remove adapter case. 
a. Remove adapter case from transmission case. 

I RE4R01A I 

b. Remove adapter case gasket from transmission case. 

c. Remove oil seal from rear extension. 
• Do not remove oil seal unless it is to be replaced. 

d. Remove revolution sensor from adapter case. 
e. Remove O-ring from revolution sensor. 

18. Remove output shaft and parking gear. 
a. Remove rear snap ring from output shaft. 

b. Slowly push output shaft all the way forward. 
• Do not use excessive force. 
c. Remove snap ring from output shaft. 
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SAT111 B 

DISASSEMBLY IRE4R01A I 
Disassembly (Cont'd) 
d. Remove output shaft and parking gear as a unit from 

transmission case. 
e. Remove parking gear from output shaft. 

f. Remove needle bearing from transmission case. 

19. Remove rear side clutch and gear components. 
a. Remove front internal gear. 

b. Remove bearing race from front internal gear. 

c. Remove needle bearing from rear internal gear. 
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SAT951A 

0 

0 

DISASSEMBLY I RE4R01A I 
Disassembly (Cont'd) 
d. Remove rear internal gear, forward clutch hub and overrun 

clutch hub as a set from transmission case. 

e. Remove needle bearing from overrun clutch hub. 

f. Remove overrun clutch hub from rear internal gear and 
forward clutch hub. 

g. Remove thrust washer from overrun clutch hub. 

h. Remove forward clutch assembly from transmission case. 
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SAT038B 

Cl 

a_ 

'=-0 

0. 
o 0 ~~) 0 

---d 

A B C SAT040B 

Front• 
(2--+3) (3-->4,N-+R) 

Accumulator Accumulator 

E 'ti ,:•Wti 
Accumulator Accumulator 
piston A piston C 

.SAT937A 

DISASSEMBLY IRE4R01A I 
Disassembly (Cont'd) 
20. 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. 

Identification of accumulator pistons A B C D 

Identification of oil holes a b C d 

f. Remove O-ring from each piston. 

21. Remove manual shaft components, if necessary. 
a. Hold width across flats of manual shaft ( outside the trans

mission case) and remove lock nut from shaft. 
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Manual plate 

SAT044B 

DISASSEMBLY IRE4R01AI 

Disassembly (Cont'd) 
b. Remove retaining pin from transmission case. 

c. While pushing detent spring down, remove manual plate and 
parking rod from transmission case. 

d. Remove manual shaft from transmission case. 

e. Remove spacer and detent spring from transmission case. 

f. Remove oil seal from transmission case. 
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REPAIR FOR COMPONENT PARTS 

Oil Pump 

I RE4R01A I 

t9l : N•m (kg-m, ft-lb) 
@E): Apply A.T.F. 

Ea!®· Friction ring 

~@0-ring 
Pivot pin E:ill ® : Apply petroleum jelly 

~<ill)~@) 
Oil pump housing 

Ea!® Side seal 
Control piston 

Eal® Side seal 
Oil seal O-ring 

Inscribe identification mark 

Oil pump cover assembly 

Vane ring· 

~~16-21 
(1.6 - 2.1, 
12 - 15) 

El® 
"'•rt ,~, ''"' 

. Pivot -ij-ij-
Cam ring 

Spring seat 
Cam ring spring 

DISASSEMBLY 

~m® 
Reverse clutch seal ring 

SAT648A 

1. Loosen bolts in numerical order and remove oil pump cover. 

2. Remove rotor, vane rings and vanes. 
• Inscribe a mark on back of rotor for identification of 

fore-aft direction when reassembling rotor. Then remove 
rotor. 

3. While pushing on cam ring remove pivot pin. 
• Be careful not to scratch oil pump housing. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 

SAT656A 

Oil Pump (Cont'd) 
4. 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. 

5. Remove cam ring and cam ring spring from oil pump 
housing. 

6. Remove pivot pin from control piston and remove control 
piston assembly. 

7. Remove oil seal from oil pump housing. 
• Be careful not to scratch oil pump housing. 

INSPECTION 
Oil pump cover, rotor, vanes, control piston, side seals, cam 
ring and friction ring 
• Check for wear or damage. 
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Vane 

ST30701000 
(J37066) 

·-

REPAIR FOR COMPONENT PARTS I RE4R01AI 

Dial indicator 

Straight edge 

SAT657A 

SAT658A 

~ 1\~ , ~ SAT654A 

Oil Pump (Cont'd) 
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. 

2. Install cam ring in oil pump housing by the following stops. 
a. Install side seal on control piston. 
• Pay attention to its direction - Black surface goes toward 

control piston. 
• Apply petroleum jelly to side seal. 
b. Install control piston on oil pump 
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REPAIR FOR COMPONENT PARTS I RE4R01AI 

SAT662A 

Oil Pump (Cori't'd) 
c. Install O-ring and friction ring on cam ring. 

• • Apply petroleum jelly to O-ring. 

d. Assemble cam ring, cam ring spring and spring seat. Install 
spring by pushing it against pump housing. 

e. While pushing on cam ring install pivot pin. 

3. Install rotor, vanes and vane rings. 
• Pay attention to direction of rotor. 

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. 

b. Tighten bolts in a criss-cross pattern. 
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REPAIR FOR COMPONENT PARTS IRE4R01A j 

E!ll(P) 
Small dia. 
seal rings 

El @1 
Large dia. 
seal rings 

P~9~~~ 

SAT663A 

Oil Pump (Cont'd) 
5. Install 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. 
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REPAIR FOR COMPONENT PARTS 

Control Valve Assembly 

~ 10 - 13 (1.0 - 1.3, 7 • 9) 

Fluid temperature senso 

Harness clips 

Reamer bolt·-----~ 
Pilot filter·-----:==-::!..,...,,-j 

ck-up solenoid 
Fluid temperature sensor-2 
(For "A/TOIL TEMP" warning lamp) 

---------Lower body 

•/-----------~ Lower separate gasket 

))-------~ Upper separate gasket 

Support plates 

Steel ball 

\- \ - ..-' ~ 0-ring 

AT-214 

3-unit solenoid assembly 
(overrun clutch solenoid and 
shift solenoids A and B) 

r.oJ : N•m (kg-m, ft-lb) 

SAT665A 



REPAIR FOR COMPONENT PARTS IRE4R01A j 

SAT666A 

SAT670A 

Control Valve Assembly (Cont'd) 
DISASSEMBL V 
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 3-unit solenoid assembly from upper body. 
f. Remove O-rings from solenoids. 

2. Disassemble upper and lower bodies. 
a. Place upper body faced own, 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. 
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Tube 

REPAIR FOR COMPONENT PARTS I RE4R01A I 

SAT671A 

SAT672A 

SAT673A 

SAT675A 

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. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 

SAT676A 

SAT095B 

11P: Fl,ld "mpora~ 
sensor-2 

SAT096B 

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 -1 and -2 
• Measure resistance. - Refer to "Electrical System". 
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Reamer bolt 
(long) 

SAT671A 

-dt;;--,;.---,0,,.;;D a c• • .:1 0 Clcoc::::,• ,g :a': goo 0 

•o•Oc!: • 0 -c:::.g -•o.o 0 

~ goio~•oo~:i=~•~a~ ~ 
• o-: o. □ o t ~. o ~ E oD --~•a• o 

-
! 

lJ_r:::g-•:i o " D 0 
cu::iot) :oa• • 0 o 

0 11 II o 

Reamer bolt (short) 

SAT681A 

fice check valve 
'--' 

SAT682A 

SAT683A 

Control Valve Assembly (Cont'd) 
ASSEMBLY 
1. Install upper and lower bodies. 
a. Place oil circuit of upper body face up. Install steel balls in 

their proper positions. 

b. Install reamer bolts from bottom of upper body and install 
separate gaskets. 

c. Place oil circuit of lower body face up. Install orifice check 
spring, orifice check valve and pilot filter. 

d. Install lower separate gaskets and separator plates on lower 
body. 

e. Install and temporarily tighten support plates, fluid tempera
ture sensor -2 and tube brackets. 
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SAT684A 

®-Side plate 

SAT686A 

~ ~ '!L1'--P-II~ ~ @ 
n Shift solenoid A, l -JI= o o 

ift solenoid B 
'-------' 

SAT668A 

SAT667A 

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. Install and temporarily tighten bolts and tube brackets in 
their proper locations. 

Bolt length and location 

Bolt length mm (in) 

2. Install solenoids. 

a 

70 
(2.76) 

b 

50 
(1.97) 

C 

33 
(1.30) 

d 

27 
(1.06) 

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. 
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Wire paper clip 

e::.--
_L, -~ 

~Ve\ 
Retainer plate 

Soft hammer 

REPAIR FOR COMPONENT PARTS I RE4R01AI 

SAT834A 

SAT824A 

SAT825A 

Control Val.Ve 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-221 



REPAIR FOR COMPONENT PARTS I RE4R01A I 
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. 

• 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. 
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Q : Free length 

SAT829A 

Inspection standard 

Parts 

CD Torque 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 

(j) Shift valve B spring 

® 4-2 relay valve spring 

® Shift valve A spring 

® Overrun clutch control valve spring 

(U) Overrun clutch reducing valve spring 

@) Shuttle shift valve S spring 

@ Pilot valve spring 

@ Lock-up control valve spring 

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-220. 

Unit: mm (in) 

Item 
Part No. Q D 

31742-41X18 32.3 (1.272) 9.0 (0.354) 

31742-41X16 61.5 (2.421) 8.9 (0.350) 

31742-41 X19 31.95 ( 1.2579) 6.8 (0.268) 
, 

31742-41X17 27 .5 ( 1.083) 6.6 (0.260) 

31762-41 xoo 26.5 {1,043) 6.0 (0.236) 

31756-41X00 29.1 {1,146) 6.95 (0.2736) 

31762-41 X01 25.0 (0.984) 7.0 (0.276) 

31756-41X00 29.1 (1.146) 6.95 (0.2736) 

31762-41X01 25.0 (0.984) 7.0 (0.276) 

31762-41 X03 23.6 (0.929) 7.0 (0.276) 

31742-41 X20 32.5 {1,280) 7.0 (0.276) 

31762-41X04 51.0 {2,008) 5.65 (0.2224) 

31742-41X13 25.7 (1.012) 9.1 (0.358) 

31742-41X21 33.0 {1,299) 6.5 (0.256) 

• Replace valve springs if deformed or fatigued. 

Control valves 
• Check sliding surfaces of valves, sleeves and plugs. 
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Valve~ 

SAT830A 

SAT833A 

SAT834A 

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. 
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Parallel 
pin 

Ji<~~ 
'-' ':f".~'-'.,~ 

' ~..:$f,,. l )\{v J~O~ 
..,••~~~-~.'.;',/~~ 

0- ~0v?./4 ,_,.,,~z;5/..:::: 
.J ~~~v_,,-.c~ ~, 

Wire 

SAT835A 

SAT836A 

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. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 

SAT838A 

Q : Free length 

SAT829A 

Inspection standard 

Parts 

<D Modifier accumulator piston spring 

CV 1st reducing valve spring 

® 3-2 timing valve spring 

@ Servo charger valve spring 

SAT838A 

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-226. 

Unit: mm (in) 

Item 
Part No. Q D 

31742-41X15 30.5 (1.201) 9.8 (0.386) 

31756-41 X05 25.4 (1,000) 6.75 (0.2657) 

31742-41 X08 20.55 (0.8091) 6.75 (0.2657) 

31742-41 X06 23.0 (0.906) 6.7 (0.264) 

• Replace valve springs if deformed or fatigued. 

Control valves 
• Check sliding surfaces of control valves, sleeves and plugs 

for damage. 

ASSEMBLY 
• Install control valves. 

For installation procedures, refer to "ASSEMBLY" of Control 
Valve Upper Body. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 
Reverse Clutch 

For the number of clutch shuts (drive plate and 
driven plate), refer to the below cross-section. ~: Apply A.T.F. 

Direction of oil seal 

R== clutoh d'"m~ 

* : Select with proper thickness. 

Direction of dish plate 

' 
Dish plate~ Drive plate ~ 

o-n\ Snap ring ~ 
Spring retainer 

Return spring Dish plate 

Piston~ 

Oil seal~~ 

SAT841B 

DISASSEMBLY 
1. Remove reverse clutch assembly from clutch pack. 

2. 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. 
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Q : Free length 

SAT829A 

Thickness 

Facing 

Core plate 

SAT845A 

Reverse Clutch (Cont'd) 
3. Remove drive plates, driven plates, retaining plate, dish plate 

and snap ring. 

4. Remove snap ring from clutch drum while compressing 
clutch springs. 

• Do not expand snap ring excessively. 
5. Remove spring retainer and return spring. 

6. 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. 
7. 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 

Part No. Q 

31521-21 X01 19.69 (0.7752) 

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. 
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No air leakage 
Check ball 

i;;:;;;,....::,.__---.1 

SAT847A 

REPAIR FOR COMPONENT PARTS I RE4R01AI 

. Air leakage is present. 
Check ball 

SAT846A 

0-ring@ 

Reverse Clutch (Cont'd) 
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. 

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. 

3. Install return springs and spring retainer. 

4. Install snap ring while compressing clutch springs. 
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Snap ring 

Drive plate 

REPAIR FOR COMPONENT PARTS I RE4R01AI 

SAT850A 

Driven plate 

SAT851A 

SAT842A 

SAT852A 

SAT841A 

Reverse Clutch (Cont'd) 
• Do not align snap ring gap with spring retainer stopper. 

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 

1.2 mm (0.047 in) 
Retaining plate: 

Refer to S.D.S. 

8. Check operation of reverse clutch. 
Refer to "DISASSEMBLY" of Reverse Clutch. 
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______ _!R!!E~PP~AIR FOR 
For the numb ~~;~C:O:M~PO~!!N~E~N!!T~P~A~R~T!:S~----J~~~ 

••;= .,,,., :;.•' d•""....., ,.,. _ High Clutch 
• er to the below ive plate and 

~ High clutch d 

~: Apply A.T.F. 
* : Select with. 

cross-section. 

rum 
~-@DD-ring (Large) 
~ D~ring (Small) 

Clutch piston 
Spring retainer 

Snap r' 

--- Return spring 

proper thickness. 

Drive plate 

Front sun gear 

Service proc those for rev:~~res for high clutch e clutch, with the fo~re ~ssentially the owing exception: same as 

lutch hub 
0 .. . 

High clutch assembly 

• Check of h. igh clutch operation 
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KV31102400 
(J34285 and 
J34285-87) 

SAT855A 

Q : Free length 

SAT829A 

Thickness 

Facing 

Core plate 

SAT845A 

High Clutch (Cont'd) 
• Removal and installation of return spring 

• Inspection of high clutch return springs 

Inspection standard 

Part No. Q 

31505-21 X03 22.06 (0.8685) 

• Inspection of high clutch drive plate 
Thickness of drive plate: 

Standard 
1.6 mm (0.063 in) 

Wear limit 
1.4 mm (0.055 in) 

Unit: mm (in) 

D 

11.6 (0.457) 

• Measurement of clearance between retaining plate and snap 
ring 

Specified clearance: 
Standard 

1.8 - 2.2 mm (0.071 - 0.087 in) 
Allowable limit 

3.0 mm (0.18 in) 
Retaining plate: 

Refer to S.D.S. 
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Forward and 0 
For the numb 
driven plate), ~~f:! ~~u:~: ::: (drive plate and cross-section. 

R . o;ract"° ~ d' 

""";"" p"1e "" """ 

,,,. ., ... ~ 0 
D,h,ea pl,te . ' te 

Snap ring 

verrun Clutches 

Snap ring 

* Retaining plate 
~ Drive plate 

Driven plate 

____.,_:.~--, 

-~~ 

Forward 1 c utch plate 

(@ : Apply A.T.F 

* : Select w'th • I proper thickness 

" 
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SAT863A 

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. 

• Check of overrun clutch operation. 

• Removal of forward clutch drum 
Remove forward clutch drum from transmission case by 
holding snap ring. 

• 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. 
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KV31102400 
(J34285 and 
J34285-87) 

SAT864A 

Q : Free length 

SAT829A 

Thickness 

Facing 

Core plate 

SAT845A 

Thickness 

Facing 

Core plate 

SAT845A 

Forward and Overrun Clutches (Cont'd) 
• Removal and installation of return springs 

• Inspection of forward clutch and overrun clutch return 
springs 

Inspection standard 

Part No. J2 

31505-41X01 35.77 (1.4083) 

• Inspection of forward clutch drive plates 
Thickness of drive plate: 

Standard 
1.6 mm (0.063 in) 

Wear limit 
1.4 mm (0.055 in) 

• Inspection of overrun clutch drive plates 
Thickness of drive plate: 

Standard 
2.0 mm (0.079 in) 

Wear limit 
1.8 mm (0.071 in) 

Unit: mm (in) 

D 
;. 

8.0 (0.315) 

• 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. 
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Feeler gauge 

REPAIR FOR COMPONENT PARTS I RE4R01A j 

SAT868A 

Forward and Overrun Clutches (Cont'd) 
• Align notch in forward clutch piston with groove in forward 

clutch drum. 

2. Install overrun clutch by turning it slowly and evenly. 
• Apply A.T.F. to inner surface of forward clutch piston. 

• 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 

2.0 mm (0.079 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 

2.25 mm (0.0886 in) 
Retaining plate: 

Refer to S.D.S. 
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For the number of clutch sheets (drive plate and 
driven plate), refer to the below cross-section. 

Snap ring 

* Retaining plate 

@f): Apply A.T.F. 
E:11 ® : Apply petroleum jelly. * : Select with proper thickness. 

SAT872A' 

SAT873A 

Low & Reverse Brake 

~ IEI ® Needle bearing Low & reverse brake piston 

~-® 
Seal ring 

Low one-way 
clutch inner race 

Spring 
retainer 

m:;,·~· 

L-~ 
Dish plate ~ 21 _ 26 N•m 

(2.1 • 2.7 kg-m, @ 15 • 20 ft-lb) 

ate@ Direction of 
dish plate 

Driven plate 
Direction of oil seal 

Drive plate 

DISASSEMBLY 
1. Check operation of low & reverse brake. 

SAT849B 

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. 
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C) . . 

• 

Q : Free length 

SAT829A 

Thickness 

Facing 

Core plate 

SAT845A 

Low & Reverse Brake (Cont'd) 
3. Remove low one-way clutch inner race, spring retainer and 

return spring from transmission case. 

4. Remove seal rings from low one-way clutch inner race. 
5. Remove needle bearing from low one-way clutch inner race . 

6. Remove low & reverse brake piston using compressed air. 
7. Remove oil seal and D-ring from piston. 

INSPECTION 
Low & reverse brake snap ring and spring retainer 
• Check for deformation, or damage. 

Low & reverse brake return springs 
• Check for deformation or damage. Also measure free length 

and outside diameter. 

Inspection standard 

Part No. Q 

31521-21 xoo 23.7 (0.933) 

Low & reverse brake 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. 
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SAT877A 

---j /- Clearance 

~ng 

- SAT878A 

Oil seal~ 

D-ring@v 
SAT879A 

Low & Reverse Brake (Cont'd) 
Low one-way clutch inner race 
• Check frictional surface of inner race for wear or damage. 

• Install a 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 . 

. 2. Install oil seal and D-ring onto piston. 
• Apply A.T.F. to oil sea.I and D-ring. 

3. Install piston by rotating it slowly and evenly. 
• Apply A.T.F. to inner surface of transmission case. 
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Driven plate 

Drive plate 

REPAIR FOR COMPONENT PARTS I RE4R01AI 

Dish plate 

SAT850B 

SAT872A 

Low & Reverse Brake (Cont'd) 
4. Install return springs, spring retainer and low one-way clutch 

inner race onto transmission case. 

5. Install dish plate low & reverse brake drive plates, driven 
plates and retaining plate. 

6. Install snap ring on transmission case. 

7. Check operation of low & reverse brake clutch piston. Refer 
to "DISASSEMBLY". 

8. Measure clearance between retaining plate and snap ring. 
If not within allowable limit, select proper retaining plate. 

Specified clearance: 
Standard 

1.1 - 1.5 mm (0.043 - 0.059 in) 
Allowable limit 

2.7 mm (0.106 in) 
Retaining plate: 

Refer to S.D.S. 

9. Install 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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REPAIR FOR COMPONENT PARTS I RE4R01A I 
Forward Clutch Drum Assembly 

Needle bearing 

Forward clutch drum assembly 
Snap ring 

Low one-way clutch 

Side plate 

Snap ring 

SAT886A 

DISASSEMBLY 
1. Remove snap ring from forward clutch drum. 

0 •.· 

. 

2. Remove side plate from forward clutch drum. 

• 

SAT888A 

3. Remove low one-way clutch from forward clutch drum. 

SAT889A 
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REPAIR FOR COMPONENT PARTS 

SAT890A 

SAT892A 

SAT893A 

SAT1138 

Forward Clutch Drum Assembly (Cont'd) 
4. Remove snap ring from forward clutch drum. 

5. Remove needle bearing from forward clutch drum. 

INSPECTION 
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 . 
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REPAIR FOR COMPONENT PARTS I RE4R01AI 

SAT890A 

Forward Clutch Drum Assembly (Cont'd) 
2. Install snap ring onto forward clutch drum. 

3. Install low one-way clutch onto forward clutch drum by 
pushing the roller in evenly. 

• Install low one-way clutch with flange facing rearward. 

4. Install side plate onto forward clutch drum. 
5. Install snap ring onto forward clutch drum. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 

Rear Internal Gear and Forward Clutch Hub 

Rear internal gear (with forward one-way clutch inner race) 

0 () 

Thrust washer E:i! ® 

SAT898A 

SAT899A 

Forward clutch hub (with forward one-way clutch outer race) 

Snap ring 

Forward one-way clutch 

End bearing E:i! ®: Apply petroleum jelly. 

SAT896A 

DISASSEMBLY 
1. Remove rear internal gear by pushing forward clutch hub 

forward. 

2. Remove thrust washer from rear internal gear. 

3. Remove snap ring from forward clutch hub. 
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REPAIR FOR COMPONENT PARTS j RE4R01A I 

a 
ifib _,, SAT955A 

SAT901A 

·~ 
~~ 

~fI 
-~i .. 

SAT902A 

00 
0 

SAT903A 

Rear Internal Gear and· Forward Clutch Hub 
(Cont'd) 
4. Remove end bearing. 

5. Remove forward one-way clutch and end bearing as a unit 
from forward clutch hub. 

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. 
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REPAIR FOR COMPONENT PARTS I RE4R01AI 

SAT901A 

SAT904A 

Rear Internal Gear and Forward Clutch Hub 
(Cont'd) 
ASSEMBLY 
1. Install snap ring onto forward clutch hub. 
2. Install end bearing. 

3. Install forward one-way clutch onto clutch hub. 
• Install forward one-way clutch with flange facing rearward. 
4. Install end bearing. 
5. Install snap ring onto forward clutch hub. 

6. Install 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 forward clutch hub 
rotates clockwise. 
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REPAIR FOR COMPONENT P.ARTS 

Band Servo Piston Assembly 

E-ring (large) 

Return spring A 
D-ring~~ 

Return spring B 
Servo piston spring retainer 

Piston stem Gasket~ 

D-ring ~@v 
0-ring~~ 

0-ring~~ 
O.D. servo 
piston retainer 

D-ring ~~ 

®r ' im J;gc"malll 
Servo cushion spring retainer Band servo piston 

O.D. band servo piston 

SAT910A 

E-ring 

SAT911A 

Servo piston retainer @ : Apply A.T.F. 

SAT908A 

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. 

4. Remove band servo piston assembly from servo piston 
retainer by pushing it forward. 

5. Place piston stem end on a wooden block. While pushing 
servo piston spring retainer down, remove E-ring. 

AT-248 



SAT914A 

REPAIR FOR COMPONENT1 PARTS IRE4R01A I 

SAT912A 

SAT913A 

Piston stem 

----.. 
.. ➔ lii .. 

it·~ 
.. t 

Servo cushion spring retainer 
SAT915A 

Spring A 

SAT916A 

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) 

Parts Free length Outer diameter 

Spring A 45.6 (1.795) 34.3 (1.350) 

Spring B 53.8 (2.118) 40.3 (1.587) 

Spring C 29.0 (1.142) 27 .6 (1.087) 



REPAIR FOR COMPONENT PARTS I RE4R01A I 

Smalldia.~ 

Q 
SAT917A Large dia.~ 

\~ 
E-ring 

SAT919A 

. ~· -~ .... •:::··. 

SAT920A 

SAT912A 

Band Servo Piston Assembly (Cont'd) 
ASSEMBLY 
1. Install O-rings onto servo piston retainer. 
• Apply A.T.F. to O-rings. 
• Pay attention to position of each O-ring. 

2. Install servo cushion spring retainer onto band servo piston. 

3. Install E-ring onto servo cushion spring retainer. 

4. Install 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. 
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REPAIR FOR COMPONENT PARTS I RE4R01A I 
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. 
e Apply A.T.F. to D-ring. 

9. Install O.D. band servo piston onto servo piston retainer by 
pushing it inward. 
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SAT927A 

REPAIR FOR COMPONENT PARTS I RE4R01A I 

Parking Pawl Components 

Parking rod 
~ 24 - 29 N,m 

(2.4 - 3.0 kg-m, 17 - 22 ft-lb) 

Parking pawl spacer Parking actuator support 

Parking pawl shaft 

·---

~ 

I J, 
Parking gear 

Output shaft 

,,,------. 
':) 

-

(,) 
;:,,,---- C) 
\. 

~ 
,SAT926A 

,~~ 
( \\\\ 

\ / 

0 

~--

SAT925A 

DISASS.EMBL Y 
1. Slide return spring to the front of adapter case flange. 

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 and rod guide from 
adapter case. 

AT-252 



SAT927A 

REPAIR FOR COMPONENT PARTS I RE4R01A I 

SAT929A 

"~~ 
~ 

\. \ 
/ 

~ 

-

:J;J 
i\.~ C) 

' ~ 
, ,SAT926A 

Parking Pawl Components (Cont'd) 
INSPECTION 
Parking pawl and parking actuator support 
• Check contact surface of parking rod for wear. 

ASSEMBLY 
1. Install rod guide and parking actuator support onto adapter 

case. 
2. Insert parking pawl shaft into adapter case. 

3. Install return spring, pawl spacer and parking pawl onto 
parking pawl shaft. 

4. Bend return spring upward and install it onto adapter case. 
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SAT931A 

---:s=--;-Hammer 

~ /:, I SAT933A 

u 

;8 

ll 
{') 

-,) 

r _.-::;; --~ 

ASSEMBLY 

Assembly 
1. Install manual shaft components. 
a. Install oil seal onto manual shaft. 
e Apply A.T.F. to oil seal. 
• Wrap threads of manual shaft with masking tape. 
b. Insert manual shaft and oil seal as a unit into transmission 

case. 
c. Remove masking tape. 

d. Push oil seal evenly and install it onto transmission case. 

e. Align groove in shaft with drive pin hole, then drive pin into 
position as shown in figure at left. 

f. Install detent spring and spacer. 

g. While pushing detent spring down, install manual plate onto 
manual shaft. 

AT-254 



SAT936A 

Front• 

Accumulator Accumulator 

? 'tr t?,;,1ob 
Accumulator Accumulator 
piston A piston C 

SAT937A 

(!~=~ 
- uu~ u_- u ~ 

I 

J~ 
0 

SAT941A 

ASSEMBLY 

Assembly (Cont'd) 
h. Install lock nuts onto manual shaft. 

2. Install accumulator piston. 
a. Install O-rings onto accumulator piston. 
e Apply A.T.F. to O-rings. 

Accumulator piston O-rings 

Accumulator A B C 

Small diameter end 29 (1.14) 32 (1.26) 45 (1.77) 

Large diameter end 45 (1.77) 50 (1.97) 50 (1.97) 

I RE4R01AI 

Unit: mm (in) 

D 

29 (1.14) 

45 (1.77) 

b. Install return spring for accumutator A onto transmission 
case. 

Free length of return spring Unit: mm (in) 

Accumulator A 

Free length 43 (1.69) 

c. Install accumulator pistons A, B, C and D. 
• Apply A.T.F. to transmission case. 

3. Install band servo piston. 
a. Install return springs onto servo piston. 

AT-255 



. --- ST07870000 
(J37068) 

SAT943A 

Forward clutch drum 

SAT944A 

, SAT945A 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
b. Install band servo piston onto transmission case. 
• Apply A.T.F. to O-ring of band servo piston and transmis

sion case. 
c. Install gasket for band servo onto transmission case. 

d. Install band servo retainer onto transmission case. 

4. Install rear side clutch and gear components. 
a. Place transmission case in vertical 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. 
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o,.,.,EII® 

~{fl 0 -

\ 1,-1--\--L 

./~ 

'J 

Hole for 
pawl 

SAT946A 

SAT947A 

SAT948A 

SAT949A 

T07870000 
37068) 

SAT950A 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
d. Install 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. Install overrun clutch hub onto rear internal gear assembly. 

f. Install needle bearing onto rear of overrun clutch hub. 
• Apply petroleum jelly to needle bearing. 

g. Check that overrun clutch hub rotates as shown while 
holding forward clutch hub. 

h. Place transmission case into horizontal position. 
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SAT952A 

~ ~~i-
,.., 

SAT954A 

SAT956A 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
i. Install rear internal gear, forward clutch hub and overrun 

clutch hub as a unit onto transmission case. 

j. Install needle bearing onto rear internal gear. 
• Apply petroleum jelly to needle bearing. 

k. Install 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. Install front internal gear on transmission case. 

5. Install 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. 
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SAT957 , ' '/ 
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SAT958A 

r1 
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r~ 
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-~ ') :----
1,' 
, I 
I 

59A 

SAT960A 

,ti. ~ 
, ST33200000 

) 

SAT961A 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
b. Carefully push output shaft against front of transmission 

case. Install snap ring on front of output shaft. 
• Check to be sure output shaft cannot be removed in rear 

direction. 

c. Install needle bearing on transmission case. 
• Pay attention to its direction - Black side goes to front. 
• Apply petroleum jelly to needle bearing. 

d. Install parking gear on transmission case. 

e. Install snap ring on rear of output shaft. 
• Check to be sure output shaft cannot be removed in 

forward direciton. 

6. Install adapter case. 
a. Install oil seal on adapter case. 
• Apply A.T.F. to oil seal. 

AT-259 



0~ 
I 

SAT963A 

(' 

- ') 

I 

I 

,~ 
/ 

(!? ~ <-___./~ 

~~-

I 

c., .,J 

<., c., 

o',~ 

SAT965A 

SAT974A 1 / 

ASSEMBLY 

Assembly (Cont'd) 
b. Install O-ring on revolution sensor. 
• Apply A.T.F. to O-ring. 
c. Install revolution sensor on adapter case. 

I RE4R01A I 

d. Install adapter case gasket on transmission case. 

e. Install parking rod on transmission case. 

f. Install adapter case on transmission case. 

7. Install front side clutch and gear components. 
a. Install rear sun gear on transmission case. 
• Pay attention to its direction. 
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SAT967A 

Front planetary carrier 

Portion A Forward clutch drum 

Portion B 

SAT970A 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
b. Install needle bearing on front of front planetary carrier. 
• Apply petroleum jelly to needle bearing. 
c. Install needle bearing on rear of front planetary carrier. 
• Apply petroleum jelly to bearing. 
• Pay attention to its direction - Black side goes to front. 

d. Whiie rotating forward clutch drum clockwise, install front 
planetary carrier on forward clutch drum. 

• Check that portion A of front planetary carrier protrudes 
approximately 2 mm (0.08 in) beyond portion B of forward 
clutch assembly: 

e. Install bearing races on front and rear of clutch pack. 
m ® • Apply petroleum jelly to bearing races. 

Front Rear 

• Securely engage pawls of bearing races with holes in 
clutch pack. 

f. Place transmission case in vertical position. 

AT-261 



ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
g. Install clutch pack into transmission case. 

Adjustment 
When any parts listed in the following table are replaced, total 
end play or reverse clutch end play must be adjusted. 

~ Total end play 
Reverse clutch 

Pa end play 

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. Adjust total end play. 
Total end play "Ti'': 

0.25 - 0.55 mm (0.0098 - 0.0217 in) 
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c., 

u 
c.,u 

V (J34291-5) 

Lock 

~ <..., 

(J34291-2) 

(J34291-1) 

eedle bearing 

SAT976A 

Clutch pack SAT980A 

ASSEMBLY I RE4R01AI 

Adjustment (Cont'd) 
a. With needle bearing installed, place J34291-1 (bridge), 

J34291-2 (legs) and the J34291-5 (gauging cylinder) onto oil 
pump. The long ends of legs should be placed firmly on 
machined surface of oil pump assembly and gauging cylin
der should rest on top of the needle bearing. Lock gauging 
cylinder in place with set screw. 

b. Install J34291-23 (gauging plunger) into gauging cylinder. 

c. With original bearing race installed inside reverse clutch 
drum, place shim selecting gauge with its legs on machined 
surface of transmission case (no gasket) and allow gauging 
plunger to rest on bearing race. Lock gauging plunger in 
place with set screw. 

d. Remove Tool and use feeler gauge to measure gap between 
gauging cylinder and gauging plunger. This measurement 
should give exact total end play. 

Total end play "T,": 
0.25 - 0.55 mm (0.0098 - 0.0217 in) 

• 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. 

2. Adjust reverse clutch drum end play. 
Reverse clutch drum end play "T2": 

0.55 - 0.90 mm (0.0217 - 0.0354 in) 
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SAT982A 

Lock 

Feeler gauge 
SAT984A 

ASSEMBLY I RE4R01AI 

··Adjustment (Cont'd) 
a. Place J34291'-1 (bridge), J34291'-2 (legs) and J34291-5 

(gauging cylinder) on machined surface of transmission case 
. (no gasket) and allow gauging cylinder to rest on front 
thrust surface of reverse clutch drum. Lock cylinder in place 
with set screw. 

b. Install J34291-23 (gauging plunger) into gauging cylinder. 

c. With original thrust washer installed on oil pump, place shim 
setting gauge legs onto machined surface of oil pump 
assembly and allow gauging plunger to rest on thrust 
Washer. Lock plunger in place with set screw. 

d. Use feeler gauge to measure gap between gauging plunger 
and gauging cylinder. This measurement should give you 
exact reverse clutch drum and play. 

Reverse clutch drum end play "T2": 
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. 

Assembly 
1. Place transmission case into horizontal position. 
2. Install brake band and band strut. 
a. Install band strut on brake band. 
• Apply petroleum jelly to band strut. 
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ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
b. Place brake band on periphery of reverse clutch drum, and 

insert band strut into end of band servo piston stem. 

c. Install anchor end bolt on transmission case. Then, tighten 
anchor end bolt just enough so that reverse clutch drum 
(clutch pack) will not tilt forward. 

3. Install input shaft on transmission case. 
• Pay attention to its direction - O-ring groove side is front. 
4. Install gasket on transmission case. 

5. Install oil pump assembly. 
a. Install needle bearing on oil pump assembly. 
• Apply petroleum jelly to the needle bearing. 
b. Install selected thrust washer on oil pump assembly. 
• Apply petroleum jelly to thrust washer. 

c. Carefully install seal rihgs into grooves and press them into 
the petroleum jelly so that they are a tight fit. 
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SAT992A 

-~1-1 

~T1l 

Tu~', 
--'-c I 

0 

Transmission case 

SAT994A 

O-ringl!i:i!I ® 

SAT991A 

SAT993A 

Oil pump assembly 

Inserting direction 

SAT114B 

ASSEMBLY 

Assembly (Cont'd) 
d. Install O-ring on oil pump assembly. 
• Apply petroleum jelly to O-ring. 

I RE4R01AI 

e. Apply petroleum jelly to mating surce of transmission case 
and oil pump assembly. 

f. Install oil pump assembly. 
• Install two converter housing securing bolts in bolt holes 

in oil pump assembly as guides. 

• Insert oil pump assembly to the specified position in 
transmission, as shown at left. 

6. Install O-ring on input shaft. 
• Apply A.T.F. to O-rings. 
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ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
7. 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. 

• 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. 

8. Adjust brake band. 
a. Tighten anchor end bolt to specified torque. 

~: 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. 
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SAT115B 

0 

- 0 

s 0 

}) Spring 
Spring D r-:7 

"-D SAT004B 

SAT006B 

ASSEMBLY 

Assembly (Cont'd) 
c. While holding anchor end pin, tighten lock nut. 

9 .. Install terminal cord assembly. 
a. Install O-ring on terminal cord assembly. 
• Apply petroleum jelly to O-ring. 

I RE4R01A I 

b. Compress terminal cord assembly stopper and install ter
minal cord assembly on transmission case. 

10. Install control valve assembly. 
a. Install accumulator piston return springs B, C and D. 

Free length of return springs 

~ B 
m 

Free length 66 (2.60) 

b. Install manual valve on control valve. 
• Apply A.T.F. to manual valve. 

Unit: mm (in) 

C D 

45 (1.77) 58 (2.28) 

c. Place control valve assembly on transmission case. Connect 
solenoid connector for upper body. 

d. Install connector clip. 
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SAT117B 

ii-. -=t t',1;-
L Terminal cl 

o-=--1"~, 
'U' 

Connector 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
e. Install control valve assembly on transmission case. 
f. Install connector tube brackets and tighten bolts @ and @ . 
• Check that terminal assembly harness does not catch. 

Bolt Length 

37 mm (1.46 in) 

@ 50 mm (1.97 in) 

g. Install O-ring on oil strainer. 
• Apply petroleum jelly to O-ring. 
h. Install oil strainer on control valve. 

i. Securely fasten terminal harness with clips. 

j. Install lock-up solenoid and fluid temperature sensor 1 and 2 
connectors. 
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SAT011B 

SAT012B 

Jl il J1 

SAT015B 

ASSEMBLY 

Assembly (Cont'd) 
11. Install oil pan. 
a. Attach a magnet to oil pan. 

b. Install oil pan gasket on transmission case. 

I RE4R01A I 

c. Install oil pan and bracket on transmission case. 
• Tighten four bolts in a criss-cross pattern to prevent 

dislocation of gasket. 

12. 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. 

13. Install torque converter. 
a. Pour A.T.F. into torque converter. 
• Approximately 2 liters (2-1/8 US qt, 1-3/4 Imp qt) of fluid 

are required for a new torque converter. 
• When reusing old torque converter, add the same amount 

of fluid as was drained. 

AT-270 



SAT016B 

G. 
cale I I 1 

SAT017B 

ASSEMBLY I RE4R01A I 
Assembly (Cont'd) 
b. Install torque converter while aligning notches and oil pump. 

c. Measure distance A to check that torque converter is in 
proper position. 

Distance "A": 
26.0 mm (1.024 in} or more 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Applied model 

Automatic transmission model 

Transmission model code number 

Stall torque ratio 

Transmission gear ratio 
1st 
2nd 
Top 
O.D. 
Reverse 

Recommended oil 

Oil capacity .Q (US qt, Imp qt) 

Transmission model code number 

Torque converter assembly 
Stamped mark on the torque converter 

I Direct clutch I 
Number of drive plates 

Number of driven plates 

Clearance 
Standard 
Allowable limit 

Drive plate thickness 
Standard 
Allowable limit 

Thickness of race side 

General Specifications 

Z24i VG30i 

2WD 4WD 

Floor shift I Column shift Floor shift I Column shift Floor shift 

X8217 

L4N71B E4N71B RE4R01A 

I X8218 X8210 I X8211 45X19 

2.0: 1 

2.842 3.027 
1.542 1.619 
1.000 1.000 

0.686 0.694 
2.400 2.272 

Automatic transmission fluid Type DEXRON™ 

7.0 (7-3/8, 6-1/8) 8.5 (9, 7-1/2) 

Specifications and Adjustment-L4N71 Band 
E4N71B 

X8217 X8218 X8210 X8211 

GYA GYA GXA GXA 

2 2 2 2 

2 2 2 2 

mm (in) 
0 - 0.2 (0 - 0.008) 

0.2 (0.008) 

mm (in) 
1.50 - 1.65 (0.0591 - 0.0650) 

1.4 (0.055) 

Thickness mm (in) Part number 

0.4 (0.016) 31606-X8501 
0.6 (0.024) 31606-X8502 
0.8 (0.031) 31606-X8500 
1.0 (0.039) 31606-X8503 
1.2 (0.047) 31606-X8504 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Transmission model code number 

I Front clutch I 
Number of drive plates 

Number of driven plates 

Clearance 
Standard 
Allowable limit 

Drive plate thickness 
Standard 
Allowable limit 

Thickness of retaining plate 

I Rear clutch I 
Number of drive plates 

Number of driven plates 

Clearance 
Standard 
Allowable limit 

Drive plate thickness 
Standard 
Allowable limit 

Thickness of retaining plate 

Specifications and Adjustment-L4N71 Band 
E4N71 B (Cont'd) 

X8217 I X8218 X8210 I X8211 

3 3 

5 5 

mm (in) 
1.6 • 1.8 (0.063 - 0.071) 

2.2 (0.087) 

mm (in) 
1.50 • 1.65 (0.0591 • 0.0650) 

1.4 (0.055) 

Thickness mm (in) Part number 

5.0 (0.197) 31567-X2900 
5.2 (0.205) 31567-X2901 
5.4 (0.213) 31567-X2902 
5.6 (0.220) 31567-X2903 
5.8 (0.228) 31567-X2904 
6.0 (0.236) 31567-X2905 
6.2 (0.244) 31567-X2906 

6 6 

6 6 

mm (in) 
0.8 • 1.0 (0.031 • 0.039) 

2.0 (0.079) 

mm (in) 
1.50 • 1.65 (0.0591 • 0.0650) 

1.4 (0.055) 

Thickness mm (in) Part number 

6.2 (0.244) 31567-X2906 
6.4 (0.252) 31507-X8600 
6.6 (0.260) 31507-X8601 
6.8 (0.268) 31537-X2800 
7.0 (0.276) 31537-X2801 
7.2 (0.283) 31537-X0900 
7.4 (0.291) 31537-X0901 
7.6 (0.299) 31537 -X0902 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Transmission model code number 

Low & reverse brake 
Number of drive plates 

Number of driven plates 

Clearance mm (in) 
Standard 
Allowable limit 

Drive plate thickness mm (in) 
Standard 
Allowable limit 

Thickness of retaining plate 

2nd brake band 
Piston size mm (in) 

Big dia. 
Small dia. 

O.D. brake band 
Piston size mm (in) 

Big dia. 
Small dia. 

Front end play mm (in) 

Thickness of front clutch thrust washer 

Specifications and Adjustment-L4N71 Band 
E4N71 B (Cont'd) 

X8217 X8218 X8210 X8211 

6 8 

6 8 

0.8 - 1.05 (0.0315 -0.0413) 
2.0 (0.079) 

1.90 • 2.05 (0.0748 -0.0807) 
1.8 (0.071) 

Thickness mm (in) Part number Thickness mm (in) Part number 

11.8 (0.465) 31667-X0JO0 9.8 (0.386) 31667-X2900 
12.0 (0.472) 31667-X0301 10.0 (0.394) 31667-X2901 
12.2 (0.480) 31667-X0302 10.2 (0.402) 31667-X2902 
12.4 (0.488) 31667-X0303 10.4 (0.409) 31667-X2903 
12.6 (0.496) 31667-X0304 10.6 (0.417) 31667-X2904 
12.8 (0.504) 31667-X0305 10.8 (0.425) 31667-X2905 

80 (3.15) 80 (3.15) 
44 (1.73) 54 (2.13) 

60 (2.36) 60 (2.36) 
40(1.57) 40 (1.57) 

0.5-0.8 (0.020 -0.031) 

Thickness mm (in) Part number 

1.3 (0.051) 31528-X0107 
1.5 (0.059) 31528-X0105 
1.7 (0.067) 31528-X0106 
1.9 (0.075) 31528-X0100 
2.1 (0.083) 31528-X0101 
2.3 (0.091) 31528-X0102 
2.5 (0.098) 31528-X0103 
2.7 (0.106) 31528-X0104 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Total end play mm (in) 

Thickness of oil pump cover 
bearing race 

0.0. pack end play mm (in) 

Thickness of 0.0. thrust 
washer 

0.0. total end play mm (in) 

Thickness of 0.0. bearing 
race 

Specifications and Adjustment-L4N71 Band 
E4N71 B (Cont'd) 

0.25 - 0.50 (0.0098 - 0.0197) 

Thickness 
Part number mm(in) 

1.2 (0.047) 31556-X0100 

1.4 (0.0551 31556-X0101 

1.6 (0.063) 31556-X0102 

1.8 (0.071) 31556-X0103 

2.0 (0.079) 31556-X0104 

2.2 (0.087) 31556-X0105 

0.5 - 0.8 (0.020 - 0.031 I 

Thickness 
Part number mm (in) 

1.3 (0.051) 31528-X8607 

1 .5 (0.059) 31528-X8605 

1.7 (0.067) 31528-X8606 

1.9 (0.075) 31528-X8600 

2.1 (0.083) 31528-X8601 

2.3 (0.091) 31528-X8602 

2.5 (0.098) 31528-X8603 

2.7 (0.106) 31528-X8604 

0.25 • 0.50 (0.0098 • 0.0197) 

Thickness 
Part number mm (in) 

1.2 (0.047) 31603-X8600 

1.4 (0.055) 31603-X8601 

1.6 (0.063) 31603-X8602 

1.8 (0.071) 31603-X8603 

2.0 (0.079) 31603-X8604 

2.2 (0.087) 31603-X8605 

Oil pump clearance mm (in) 
Outer gear-pump housing 

Standard 0.05 - 0.20 (0.0020 - 0.0079) 
Allowable limit 0.25 (0.0098) 

Outer gear-crescent 
Standard 0.14 - 0.21 (0.0055 • 0.0083) 
Allowable limit 0.25 (0.0098) 

Gear-pump cover 
Standard 0.02 - 0.04 (0.0008 - 0.0016) 
Allowable limit 0.08 (0.0031 I 

Drum support mm (in) 
Seal ring-ring groove 

Standard 0.05 - 0.20 (0.0020 - 0.0079) 
Allowable limit 0.20 (0.0079) 

Oil distributor mm (in) 
Seal ·ring-ring groove 

Standard 0.04 - 0.16 (0.0016 • 0.0063) 
Allowable limit 0.16 (0.0063) 

Planetary carrier mm On I 
Clearance between pinion 
washer and planetary carrier 

Standard 
Allowable limit 

Runout of oil pump cover to 
housing mm On) 

Runout of oil pump cover to 
O.D. case mm On) 

STALL REVOLUTION 

Z24i engine 

VG30i engine 

0.20 • 0. 70 (0.0079 • 0.0276) 
0.80 (0.0315) 

Less than 0.07 (0.0028) 

Less than 0.05 (0.0020) 

1 ,800 - 2, 100 rpm 

2,000 - 2,300 rpm 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Tightening Torque-L4N71 B and E4N71 B 

Unit N·m kg-m ft-lb Unit N·m kg-m ft-lb 

Transmission installation Lower valve body to 2.5-3.4 0.25 - 0.35 1.8-2.5 
Drive plate to 137 -157 14.0 - 16.0 101 - 116 upper valve body 
crankshaft O.D. servo piston 10 - 15 1.0 - 1.5 7 - 11 
Drive plate to torque 39-49 4.0-5.0 29-36 retainer to O.D. case 
converter O.D. piston stem (when 7 - 10*2 0.7 -1.0*2 5.1 - 7.2*2 
Converter housing to 39-49 4.0-5.0 29-36 adjusting band brake) 
engine O.D. stem lock nut 15-39 1.5-4.0 11 - 29 
Dust cover to converter 16- 22 1.6 - 2.2 12 - 16 Side plate to control 2.5 - 3.4 0.25 -0.35 1.8 - 2.5 
housing (Z24i engine) valve body 

Gusset to transmission 29-39 3.0-4.0 22-29 Nut for control valve 5-7 0.5-0.7 3.6 - 5.1 
(VG30i engine) reamer bolt 

Gusset to engine 39-49 4.0-5.0 29 - 36 Oil strainer to lower 3-4 0.3 - 0.4 2.2 - 2.9 
(VG30i engine) valve body 

Rear mounting bracket Governor valve body to 5-7 0.5-0.7 3.6 -5.1 
to transmission oil distributor 

Rear mounting bracket 
Refer to section EM. Oil pump housing to 6-8 0.6-0.8 4.3-5.8 

to rear i nsu lat or oil pump cover 
Rear mounting member Inhibitor switch to 5-7 0.5 -0.7 3.6- 5.1 
to body transmission case 

Component part Manual shaft lock nut 29-,39 3.0-4.0 22 -29 
Transmission case to 44-54 4.5 -5.5 33-40 Oil cooler pipe to 29-49 3.0-5.0 22 - 36 
converter housing transmission case 
Transmission case to 20-25 2.0 - 2.5 14- 18 Test plug (o ii pressure 14 -21 1.4 - 2.1 10 - 15 
rear extension 

inspection hole) 
Oil pan to transmission 5-7 0.5 C 0.7 3.6 -5.1 

Support actuator 8 - 11 0.8 -1.1 5.8-8.0 
case {parking rod inserting 
2nd servo piston 7-9 0.7 - 0.9 5.1 -6.5 position) to rear 
retainer to trans- extension 
mission case Drum support to 7-9 0.7 -0.9 5.1 - 6.5 
2nd piston stem {when 12 - 15*1 1.2 - 1.5*1 9 - 11 *1 O.D. case 
adjusting band brake) 

1.5 -4.0 11 - 29 
*1: Turn back three turns after tightening. 

2nd piston stem lock 15 - 39 *2: Turn back two turns after tightening. 
nut 

One-way clutch inner 13 - 18 1.3 - 1.8 9 -13 

rear to transmission 
case 

Control valve body to 5.4 - 7.4 0.55 -0.75 4.0-5.4 

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

Specifications and Adjustment-RE4R01A 
VEHICLE SPEED WHEN SHIFTING GEARS 

Throttle Shift 
Model 

position pattern 
D1 -+D2 D2...., D3 

50- 54 93- 101 
Standard 

(31- 34) (58-63) Full 
throttle 50- 54 93- 101 

Power 
(31 - 34) (58-63) VG30i 

4WD 
31-35 60- 66 

Standard 
(19- 22) (37-41) Half 

throttle 
42-46 84-90 Power 
(26-29) (52-56) 

VEHICLE SPEED WHEN PERFORMING AND 
RELEASING LOCK-UP 

D4 

Model 
Throttle Shift Vehicle speed krn/h (MPH) 
position pattern 

Lock-up Lock-up 
"ON" "OFF" 

Standard 150- 160 145- 155 

Full (93-99) (90-96) 

throttle 
150-160 145 - 155 Power 
(93-99) (90-96) VG30i 

4WD 101-109 71-79 Standard 
(63- 68) (44-49) Half 

throttle 
119 - 127 104-112 Power 
(74- 79) (65- 70) 

STALL REVOLUTION 

Model Stall revolution rpm 

VG30i4WD 2,240 - 2,440 

LINE PRESSURE 

Engine speed Line pressure kPa (kg/cm2 , psi) 
Model 

rpm D, 2 and 1 ranges R range 

432 -471 667 -706 
Idle (4.4-4.8, (6.8 - 7.2, 

VG30i 63-68) 97 - 102) 

4WD 883 -961 1,393 - 1,471 
Stall (9.0-9.8, (14.2 -15.0, 

128 -139) 202 -213) 

Vehicle speed km/h (MPH) 

D3 -+ D4 D4-+ D3 D3 ..... D2 

150-160 145 -155 86-94 
(93-99) (90-96) (53-58) 

150- 160 145 - 155 86-94 
(93-99) (90-96) (53- 58) 

99- 107 63- 71 29-35 
(62-66) (39- 44) (18- 22) 

119-127 104-112 55-61 
(74- 79) (65-70) (34-38) 
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D2 ..... D1 

38-42 
(24- 26) 

38-42 
(24- 26) 

10- 14 
(6-9) 

10- 14 
(6-9) 

12-11 

38-42 
(24- 26) 

38- 42 
(24- 26) 

38-42 
(24- 26) 

38-42 
(24- 26) 



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

Specifications and Adjustment-RE4R01A 
(Cont'd) 

RETURN SPRINGS 
Unit: mm (in) 

Item 

Parts 
Part No. Free length Outer diameter 

Torque converter relief valve spring 31742-41X18 32.3 (1.272) 9.0 (0.354) 

Pressure regulator valve spring 31742-41X16 61.5 (2.421) 8.9 (0.350) 

Pressure modifier valve spring 31742-41 X19 31.95 (1.2579) 6.8 (0.268) 

Accumulator control plug spring 31742-41 X17 27 .5 (1.083) 6.6 (0.260) 

Shuttle shift valve D spring 31762-41XOO 26.5 (1.043) 6.0 (0.236) 

4-2 sequence valve spring 31756-41XOO 29.1 (1.146) 6.95 (0.2736) 

Shift valve B spring 31762-41 X01 25.0 (0.984) 7.0 (0.276) 

4-2 relay valve spring 31756 -41X00 29.1 (1.146) 6.95 (0.2736) 

Shift valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276) 
Control valve 

Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0276) 

Overrun clutch reducing valve spring 31742-41X20 32.5 (1.280) 7.0 (0.276) 

Shuttle shift valve S spring 31762-41 X04 51.0 (2.008) 5.65 (02224) 

Pilot valve spring 31742-41X13 25.7 (1.012) 9.1 (0.358) 

Lock-up control valve spring 31742-41 X21 33.0 (1.299) 6.5 (0.256) 

Modifier accumulator piston spring 31742-41X15 30.5 (1.201) 9.8 (0.386) 

1st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 (02657) 

3-2 timing valve spring 31742-41 X08 20.55 I0.8091 I 6.75 (02657) 

Servo charger valve spring 31742-41 X06 23.0 (0.906) 6.7 (0.264) 

Reverse clutch 16 pcs 31505-41X02 19.69 (0.7752) 11.6 (0.457) 

High clutch 16 pcs 31505-21X03 22.06 (0.8685) 11.6 (0.457) 

Forward clutch 20 pcs 31505-41 X01 35.77 (1.4083) 8.0 (0.315) 
(Overrun clutch) 

Low & reverse 
18 pcs 31521-21X00 23.7 (0.933) 11.6 (0.457) brake 

Spring A 31605-41X05 45.6 (1.795) 34.3 (1.350) 

Band servo Spring B 31605-41 xoo 53.8 (2.118) 40.3 (1.587) 

Spring C 31605-41X01 29.0 (1.142) 27 .6 (1.087) 

Accumulator A 31605-41X02 43.0 (1.693) -----Accumulator B 31605-41 X10 66.0 (2.598) -----Accumulator 
Accumulator C 31605-41 X09 45.0 (1.772) -----Accumulator D 31605-41 X06 58.0 (2283) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

ACCUMULATOR 0-RING 

Specifications and Adjustment-RE4R01A 
(Cont'd) 

Diameter mm (in) I Forward clutch I 
Accumulator A B C D 

Number of drive plates 7 

Small diameter end 29 (1.14) 32 (126) 45 (1.77) 29(1.14) 
Number of driven plates 7 

Large diameter end 45 (1.77) 50 (1.97) 50 (1.97) 45 (1.77) 
Thickness of drive plate 

mm(in) 
Standard 1.6 (0.063) 
Wear limit 1.4 (0.055) 

CLUTCHES AND BRAKES Clearance mm (in) 
Standard 0.45 - 0.85 (0.0177 - 0.0335) 

I Reverse clutch I Allowable limit 2.25 (0.0886) 

Number of drive plates 2 

Number of driven plates 2 

Thickness 
Part number 

mm (in) 

Thickness of drive plate 
mm (in) 

Standard 2.0 (0.079) 
Wear limit 1.8 (0.071 l 

4.0 (0.157) 31537-41X07 

Thickness of retaining plate 
4.2 (0.165) 31537-41X08 
4.4 (0.173) 31537-41X09 
4.6 (0.181) 31537-41X10 
4.8 (0.189) 31537-41X11 

Clearance mm (in) 
Standard 0.5 - 0.8 (0.020 - 0.031) 

5.0 (0.197) 31537-41X12 
5.2 (0.205) 31537-41X13 

Allowable limit 1.2 (0.047) I Overrun clutch I 
Thickness 

Part number 
mm (in) 

Number of drive plates 3 

Number of driven plates 5 

4.6 (0.181) 31537-21 xoo 
Thickness of retaining plate 

4.8 (0.189) 31537-21 X01 
5.0 (0.197) 31537-21X02 
5.2 (0.205) 31537-21 X03 
5.4 (0.213) 31537-21X04 

Thickness of drive plate 
mm(in) 

Standard 2.0 (0.079) 
Wear limit 1.8 (0.071) 

5.6 (0.220) 31537-21 X13 Clearance mm (in) 
5.8 (0.228) 31537-21 X14 Standard 1.0 - 1.4 (0.039 - 0.055) 

I High clutch I Allowable limit 2.0 (0.079) 

Number of drive plates 4 

Number of driven plates 7 

Thickness 
Part number 

mm (in) 

Thickness of drive plate 
mm(in) 

Standard 1.6 (0.063) 
Wear limit 1.4 (0.055) 

4.0 (0.157) 31537-41X79 

Thickness of retaining plate 
4.2 (0.165) 31537-41X80 
4.4 (0.173) 31537-41X81 
4.6 (0.181) 31537-41X82 
4.8 (0.189) 31537-41X83 

Clearance mm (in) 5.0 (0.197) 31537-41X84 

Standard 1.8 - 2.2 (0.071 - 0.087) 5.2 (0.205) 31537-41X20 

Allowable limit 3.0 (0.118) 

Thickness 
Part number 

mm(in) 

3.0 (0.118) 31537-41X69 
3.2 (0.126) 31537-41X70 

Thickness of retaining plate 3.4 (0.134) 31537-41X71 
3.6 (0.142) 31537-41X61 
3.8 (0.150) 31537-41X62 
4.0 (0.157) 31537-41X63 
4.2 (0.165) 31537-41X64 
4.4 (0.173) 31537-41X65 
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SERVICE DATA AND SPECIFICATIONS (S. D.S.) 

Specifications and Adjustment-RE4R01A 
(Cont'd) 

I Low & reverse brake I 
Number of drive plates 6 

Number of driven plates 6 

Thickness of drive plate 
mm (in) 

Standard 2.0 (0.079) 
Wear limit 1.8 (0.071) 

Clearance mm (in) 
Standard 1.1 - 1.5 (0.043 - 0.059) 
Allowable limit 2.7 (0.106) 

Thickness 
Part number 

mm (in) 

8.0 (0.315) 31667-41XOO 
8.2 (0.323) 31667-41X01 
8.4 (0.331) 31667-41 X02 

Thickness of retaining plate 8.6 (0.339) 31667-41X03 
8.8 (0.346) 31667-41X04 
9.0 (0.354) 31667-41 X05 
9.2 (0.362) 31667-41X06 
9.4 (0.370) 31667-4tX09 
9.6 (0.378) 3.1667-41 X10 

• I Brake band I 
Anchor end bolt tightening 4-6 
torque N•r'n (kg-m, ft-lb) (0.4 - 0'.6, 2.9 - 4.3) 

Number of returning 
revolutions for anchor 2.5 
end bolt .. 

OIL PUMP AND LOW ONE-WAY CLUTCH 

Oil pump clearance mm (in) 
Cam ring - oil pump housing 

Standard 0.01 - 0.024 (0.0004 - 0.0009) 

Rotor, vanes and control 
piston - oil pump housing 

Standard 0.03 - 0.044 (0.0012 - 0.0017) 

Seal ring clearance mm (in) 
Standard 
Allowable limit 

TOTAL END PLAY 

Total end play "T 1 " 

Thickness of oil pump 
cover bearing race 

0.10 - 0.25 (0.0039 - 0.0098) 
0.25 {0.0098) 

0.25 - 0.55 mm 
(0.0098 - 0.0217 in) 

Thickness 
mm linl 

0.8 (0.031) 
1.0 (0.039) 
1.2 (0.047) 
1.4 (0.055) 
1.6 (0.063) 
1.8 (0.071) 
2.0 (0.079) 

Part number 

31l!29-21 xoo 
31429-21 X01 
31429-21X02 
31429-21X03 
31429-21 X04 
31429-21 xos 
31429-21 X06 

REVERSE CLUTCH DRUM END PLAY 

Reverse clutch drum end play 
"T2,, 

Thickness of oil pump thrust • 
washer 

0.55 - 0.90 mm 
(0.0217 - 0.0354 in) 

Thickness 
mm (in) 

O) (0.028) 
0.9 (0.035) 
1.1 (0.043) 
1.3 (0.051) 
1.5 (0.059) 
1.7 (.0.067) 
1.9 (0.075) 

Part number 

31528-21XOO 
31528-21 X01 
31528-21X02 
31528-21 X03 
31528-21 X04 
31528-21X05 
31528-21X06 

REMOVAL AND INSTALLATION 

Manual control linkage 
Number of returning 
revolutions for lock nut 

Lock nut tightening torque 

Distance between end of clutch 
housing and torque converter 

Drive plate runout limit 

4.4-5.9 N•m 
(0.45 - 0.60 kg-m, 3.3 - 4.3 ft-lb) 

26.0 mm (1.024 in) or more 

0.5 mm (0.020 in) 
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Tool number 
( Kent-Moore No.) 
Tool name 

ST38060002 
(J34311) 
Flange wrench 

ST30021000 
(J22912-01) 
Puller 

ST30031000 
(J22912-01) 
Puller 

ST33290001 
(J25810-A) 
Puller 

ST33051001 
(J22888) 
Puller 

ST30720000 
CD (J252131 
@ (J25405) 
Drift 

ST36710010 
( ) 

Drift 

Description 

PREPARATION 

SPECIAL SERVICE TOOLS 

0 
a= 77 mm (3.03 in) dia. 

Removing companion flange nut 
Installing companion flange nut 

Removing counter gear front bearing 
(Use with ST36710010) 
Removing L & H hub 

Removing counter gear rear bearing 
(Use with ST36710010) 

Removing center case oil seal 
Removing rear oil seal 

Removing companion flange 

CD Installing center case oil seal 
@ Installing rear oil seal 

b = 55.5 mm (2,185 in) dia. 

Removing counter gear front bearing 
(Use with ST30021000) 
Removing counter gear rear bearing 
(Use with ST30031000) 

a= 34.5 mm (1,358 in) dia, 
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Tool number 
(Kent-Moore No.) 
Tool name 

ST33061000 
(J8107-2) 
Drift 

ST30613000 
G) (J25742-3) 
@ (J34339) 
Drift 

(J35864) 
Drift 

(J26092) 
Drift 

(J34291) 
Shim setting gauge set 

(J34291-20) 
Plunger-shim setting 
gauge 

Tool name 

Puller 

Drift 

Description 

PREPARATION 

Removing main gear bearing 

a: 28.5 mm (1.122 in) dia. 
b: 38 mm (1.50 inl dia. 

a: 72 mm (2.83 in) dia. 
b: 48 mm (1.89 in) dia. 

a= 26 mm (1.02 in) dia. 
b = 20 mm (0.79 in) dia. 
c = 150 mm (5.91 in) 

G) Installing main gear bearing 
® Installing cover oil seal 

Installing shift shaft oil seal 

Seating counter gear assembly 

a= 44.5 mm (1.752 in) dia. 
b = 38.5 mm (1.516 in) dia. 

Selecting counter gear rear bearing 
shim 

Selecting counter gear rear bearing 
shim 

COMMERCIAL SERVICE TOOLS 

Description 

tE 

TF-3 

Removing front drive shaft front bearing 
Removing front drive shaft rear bearing 
Removing main gear bearing 

G) Installing mainshaft rear bearing 
@ Installing L & H hub 

a= 50 mm (1.97 in) dia. 
b = 42 mm (1.65 inl dia. 
c = 180 mm (7.09 in) 

{ 
a = 60 mm (2.36 in) dia. 

® b = 50 mm (1.97 in) dia. 
c = 60 mm (2.36 in) 
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ON-VEHICLE SERVICE 

SMT483A 

SMT484A 

~ 
33051001/ 

Checking Transfer Oil 
• Check transfer for oil leakage. 

• Check oil level. 

Replacing Oil Seal 
CENTER. CASE OIL SEAL 
1. Remove front propeller shaft. - Refer to PD section. 
2. Remove companion flange nut. 

3. Remove companion flange. 

4. Remove center case oil seal. 
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ON-VEHICLE SERVICE 

Replacing Oil Seal (Cont'd) 
5. Install center case oil seal. 
Before installing, apply multi-purpose grease to seal lip. 
6. Install companion flange. 

7. Tighten nut to the specified torque. 
8. Install front propeller shaft. 

SHIFT SHAFT OIL SEAL 
1. Remove front propeller shaft. - Refer to PD section. 
2. Remove companion flange. - Refer to center case oil seal 

service on previous page. 
3. Remove transfer control lever from transfer outer shift 

lever. Then remove outer shift lever. 

4. Remove shift shaft oil seal. 
Be careful not to damage cross shaft. 

5. Install shift shaft oil seal. 
Before installing, apply multi-purpose grease to seal lip. 
6. Install transfer control linkage. 
7. Install companion flange. - Refer to center case oil seal 

service on previous page. 
8. Install front propeller shaft. 
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ON-VEHICLE SERVICE 

Replacing Oil Seal (Cont'd) 
REAR OIL SEAL 
1. Remove rear propeller shaft. - Refer to PD section. 
2. Remove rear oil seal. 

3. Install rear oil seal. 
Before installing apply multi-purpose grease to seal lip. 
4. Install rear propeller shaft. 
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QZl . Apply sealant. 

REMOVAL AND INSTALLATION 

SMT495A 

Removal 
• Drain oil from transfer and transmission. 
• Remove front and rear propeller shaft. - Refer to section 

PD. 
• Insert plug into rear oil seal after removing propeller shaft. 
CAUTION: 
Be careful not to damage spline, sleeve yoke and rear oil seal, 
when removing propeller shaft. 
• Remove torsion bar spring. - Refer to REMOVAL of 

Torsion Bar Spring in section FA. Then remove second 
crossmember. 

• Remove transfer control lever from transfer outer shift 
lever. 

• Remove transfer from transmission. 
WARNING: 
Support transfer while removing it. 

Installation 
• Apply recommended sealant to mating surface to transmis

sion. (M/T model only) 
Recommended sealant: 

Nissan genuine part (KP610-00250) or equivalent 

• Tighten bolts securing transfer. 
M/T model 

Bolt No. 

CD 
® 

A/T model 

Bolt No. 

CD 
® 

TF-7 

Tightening torque 
N•m (kg-m, ft-lb) 

31 - 41 (3.2 - 4.2, 23 - 30) 

31 -41 (3.2 -4.2, 23 -30) 

Tightening torque 
N•m (kg-m, ft-lb) 

31 - 41 (3.2 - 4.2, 23 - 30) 

31 - 41 (3.2 - 4.2, 23 - 30) 

Qmm (in) 

45 (1.77) 

60 (2.36) 

Qmm (in) 

60 (2.36) 

60 (2.36) 



TRANSFER GEAR CONTROL 

A 8-11 . 
(0.8 - 1.1. 
5.8-8.0) 

,\ 

-~ 

~
-Jh. 0f-..__ ~ " 

~~~ \ 
--- 0 

-~1 
,: - -

' 

Control knob 

Transfer control lever 

Boot band 

Control lever 
boot 

Control lever bushing 

Snap ring 

Spring 

Control lever bushing 

El 

Control lever bracket 

Washer. ~· - •- \ 

0-nng • f :: A 25 -30 

.i' (2.5 - 3.1. 18 - 22 

Transfer control lever / 
(lower side) /,,., 

Boot 

A: N·m (kg-m, ft-lb) 
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Trunnion rod A 16-21 
(1.6 -2.1, 
12 -15) 

SMT062B 



-I 
-n 

I 

co 

en 
s: 
jj --m 

~Thread of bolt 
@16-21 [A 

(1.6- 2.1, 
12 • 15) 

@ 19-24 
(1.9 • 2.4, 
14- 17) 

Neutral switch 
~ Thread of switch 

~4-5 
4WD switch (0.4 • 0.5, 2.9 - 3.6 

~ Thread of switch 
~ 15 • 20 (1.5 • 2.0, 11 - 14) 

Rear oil seal ~IE:i! Seal lip 

Air breather rJ 
Br eat her cover 

~00-

Filler plug 

t9l 15 - 20 (1.5 • 2.0, 11 -14) 

rJ Thread of bolt 
~25-34 

(2.5 -3.5, 
18 • 25) 

Front case cover~ I 
Mating surface to front case 

I . ~ . 

~~ \ 

U ~/ ~26-36 
'( ~ Knock pin (2.7 • 3.7, 20 · 27) 

Rear case 
rJ Mating surface 

to center case 
t9l 26 - 36 (2.7 • 3.7, 20 • 27) 

Center case ~ Mating surface to front case 

Shift shaft oil seal ~ ;,> 

&Seal lip ~( • Drain plug rJ Thread of bolt 

"-{j ---------- ~~ 

·------- ~ t9l 25 • 34 (2.5 • 3.5, 18 • 25) 

------- . "--cente,r case oil seal ~-m Seal lip 

\~I 
t9126- 36 

Cover oil seal ~:IE:i! Seal lip 
(2.7 • 3.7, 2 

.r 16. 21 (1.6. 2.1. ,, • ,., 

Front case--' Under guard 
~ Mating surface to transmission 

(M/T model only) r.9l 26 - 36 
(2.7 • 3.7, 20 - 27) 

t9l: N·m (kg-m, ft-lb) 
~: Apply recommended sealant 

(Nissan genuine part: KP210-00200) 
or equivalent. 
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en 
s: 
--l 
IJ -IJ 
a, 

Steel ball EaJ 
Mainshaft ~ 

Needle bearin ~ 0 

L & H L & H h,b * g ' 
coupling sleeve 7 • 

Needle bearing 7 ~ 

/1 

I 
Plug~~ J ,, ~,~Jt 

. ...;",... ~ C ar~ 
:~~~::~b~aring* ~r<:\ 'l! O'W~LowgN< 

Spacer ring) ~ ~ ~ I~ ~ 
Dish . Spacer Snap ring ~ 

'""" ,;"' .._. """' ~b spring * ~ .... .,., _ ___,.-F,oo<r,{(~a ~:O':',:::a~-)JJ ~ u S Co"""'''"=• b• • 0;1 oo~, 

Counter gear front 
bearing 

/ Counter gear 

Shifting insert* 

Front drive sprocket ________ 

Snap ring ~ * ' 

Spacer 

~ 
----- Oil catcher~ Eal Seal lip 

f ~~~-(~\ \_ u ~ ~""''""""' 
~ ,~,,,.., .... 

~ ~ Mainshaft ~ * ~ 2 - 4 c . rear bearing * 
oupllng I 

Spread . s eeve * 
spring 

Drive chain* Ci Needle bearing ei) 
D 

O ~ Bearin::::acer ~0Y~ "" ~- ~ Front drive shaft rear bearing 

C) 
CD m ... 
0 
0 
3 

"C 
0 
::, 
CD 
::, 

fit 

Mainshaft front bearing* 
(with snap ring) 

~

[j ~ Front drive shaft 

Apply gear oil to gears, shafts, 
\_ Front drive shaft synchronizers and bearings when assembling. 

~ front bearing * : Select with proper thickness. 

\_ 
C • fl *: Pay attention to its direction. ompanion ange ,ri, 

~-,1: N-m (kg-m, ft-lb) 
t9J 226 • 324 (23 - 33, 166 - 239) C: Apply recommended sealant 

-- (Nissan genuine part: KP210.00200) 
or equivalent. 
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-I 
"Tl 

I 
...a 
...a 

Inner shift lever Pl~~J 
Snap ring ~_,......--0@ 

Thrust washer__/ 

©~r 

{,,,:·~:., 

Check plug 

~ Thread of plug2 5 14. 18) 'Q ~ 19-2511.9. . . V 
t9l Ch"" '"'1"'~ 

Ched<boll~ 

L& H shift rod~ 

Check plug 
rJ Thread of plug 

~""''"'"' plo ~ 

:!------. ::> 

L & H shift fork Snap ring~ 

~ 19. 25 (1.9. 2.5, 14. 1811 

Diff. lever f heck spr
1
.ing 

\ Ch.eek ball 
f ?l 

R . U, ~ """" ''"' ,,... 2: 
. _., LC,n,lnn L Fork guide ~ -~ ~l 

~~
~ ~ "------2-4shiftrod 

""-- Retaining pin ~ 

Retaining pi~n;ock plunger 

2 - 4 shift bracket 

Spring collar r+ 0 
0 
:s 
r+ 

2 • 4 shift fork ... 
0 -
0 
0 
3 

~ 9 • 12 (0.9 • 1.2, 6.5 • 8.7) 

~LoekPI"" 

"C 
0 
:s 
CD 
:s 
r+ 
en 

Cl) 

s: 
-I .... 
U> 
Ol 
)> 

'0 
~~~ &-

t"!l g • 12 , •.• • 1.2, 8.5 : 8.71 _:', \ (6Yi 
Spring washerj 

Washer 
Outer shift lever* 

* : If these parts require to be replaced, replace them as a set. 
t,0J: N·m (kg-m, ft-lb) 
~: Apply recommended sealant (Nissan genuine part: KP210-00200) or equivalent. 
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-ST33051001 
(J22888) 

SMT270A 

SMT269A 

Oil cover 

DISASSEMBLY 

1. Remove nut of companion flange. 

2. Remove rear case. 
Be careful not to damage the mating surface. 

3. Remove companion flange 

4. Remove oil cover and oil gutter. 

5. Remove snap ring from 2-4 shift rod. 
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CJ 

Torx wrench 

SMT274A 

SMT342A 

DISASSEMBLY 

6. Remove bolts securing bearing retainer. 
This step is necessary to remove mainshaft from center case. 

7. Remove bolts securing center case to front case and then 
separate center case and front case. 

8. Measure end play of low gear. 
Standard: 

0.2 - 0.35 mm (0.0079 - 0.0138 in) 
If end play is beyond the maximum value, check low gear and 
L & H hub for wear. 

9. Disassemble center case assembly. 
a. Remove snap ring from mainshaft. 

b. Pull out low gear with L & H hub. 
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SMT278A 

DISASSEMBLY 

c. Remove needle bearing of low gear. 

d. Make sure of the direction of the drive chain before removing 
it. ( It must be reinstalled in the same direction.) 

Check whether spring part of drive chain is installed on front or 
rear side. 

e. Remove mainshaft, front drive and drive chain as a set by 
tapping front end of mainshaft and front drive shaft alter
nately. 

Be careful not to bend drive chain. 

10. Disassemble front case assembly. 
a. Remove switches, check plugs, check springs and check balls. 

b. Remove outer shift lever. 
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SMT282A 

DISASSEMBLY 

c. Remove lock pin of inner shift lever and drive out cross shaft 
with plug. 

d. Remove 2-4 shift rod. 

e. Remove L & H shift rod and fork assembly with coupling 
sleeve. 

f. Remove needle bearing from main gear. 

g. Remove bolts securing front case cover and then remove 
case. 
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DISASSEMBLY 

h. Remove counter gear by tapping lightly. 

L Remov·e main gear by tapping lightly. 
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Retainer ri~~ I 

REPAIR FOR COMPONENT PARTS 

SMT290A 

SMT292A 

Mainshaft 
DISASSEMBLY 
1. Check end play of front drive sprocket. 

Standard: 
0.2 - 0.35 mm (0.0079 - 0.0138 in) 

If end play is beyond the maximum value, check front drive 
sprocket and clutch gear for wear. 

2. Remove retainer ring, speedometer drive gear and steel ball. 
Be careful not to lose the steel ball. 

3. Remove snap ring and spacer. 

4. Press out front drive sprocket with mainshaft rear bearing 
and clutch gear together. 

5. Remove needle bearing. 

6. Remove bearfrig retainer and then remove snap ring and 
spacer. 
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REPAIR FOR COMPONENT PARTS 

SMT293A 

SMT349A 

SMT351A 

Mainshaft (Cont'd) 
7. 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: 

Standard Wear limit 

1.0 - 1.5 (0.039 - 0.059) 0.5 (0.020) 

Bearing 

Unit: mm (in) 

• Make sure bearings roll freely and are free from noise, crack, 
pitting or wear. 
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REPAIR FOR COMPONENT PARTS 

SMT295A 

Mainshaft (Cont'd) 
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 

Thickness mm (in) Part number 

3.1 (0.122) 33138-33G 1 0 

3.2 (0.126) 33138-33G11 

3.3 (0.130) 33138-33G12 

3.4 (0.134) 33138-33G13 

4. Regarding to further procedures, refer to "ASSEMBLY". 

Front Drive Shaft 
DISASSEMBL V 
• Front drive shaft front bearing 

• Front drive shaft rear bearing 
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REPAIR FOR COMPONENT PARTS 

SMT357A 

SMT300A 

SMT301A 

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. Press out counter gear front bearing and then remove front 
sub-gear, spacer and dish spring. 

2. Press out counter gear rear bearing and then remove rear 
sub-gear, spacer and dish spring. 
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REPAIR FOR COMPONENT PARTS 

SMT358A 

SMT302A 

SMT303A 

SMT;304A 

ST33061000 
(J8107-2) 

SMT305A 

Counter Gear (Cont'd) 
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. lnstal.l front sub-gear, dish spring and spacer, and then press 

on counter gear front bearing. 

2. Install rear sub-gear, dish spring and spacer, and then press 
on counter gear rear bearing. 

Main Gear 
DISASSEMBLY 
Main gear bearing 
1. Remove snap ring and spacer. 

2. Pull out main gear bearing. 
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REPAIR FOR COMPONENT PARTS 

SMT359A 

ST30613000 
(J25742-3) 

SMT307A 

SMT308A 

Main Gear (Cont'd) 
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. 
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 

Thickness mm (in) Part number 

2.6 (0.102) 33114-33G00 

2.7 (0.106) 33114-33G01 

2.8 (0.110) 33114-33G02 

2.9 (0.114) 33114-33G03 
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REPAIR FOR COMPONENT PARTS 

Main Gear (Cont'd) 
Plug 
Apply sealant to plug and install it. 

Front Case 
SHIFT SHAFT OIL SEAL 
Removal 

Installation 

Front Case Cover 
COVER OIL SEAL 
Removal 

Installation 
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ST33290001 
(J25810-A) 

Front 

t 

REPAIR FOR COMPONENT PARTS 

SMT314A 

T315A 

SMT316A 

Bearing Retainer 
OIL CATCHER 
Removal 

Installation 

Rear Case 
REAR OIL SEAL 
Removal 

Installation 

AIR BREATHER 
Install as shown in illustration. 
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REPAIR FOR COMPONENT PARTS 

Retaining pin* 

SMT360A 

shift fork 

L & H shift rod 

SMT319A 

1 Retaining pin* 

2 - 4 shift rod 

2-4 shift bracket 

SMT320A 

2 - 4 shift fork 

Ls,,,;"' 

~ 
Fork guide collar~ /1 

Retainer ring~ 
SMT321A 

Shift Control Components 
INSPECTION 
• Check contact surface and sliding surface for wear, scratches, 

projections or other faulty conditions. 

L & H SHIFT ROD & FORK 
Assemble as shown in illustration. 

* This pin is the same size as the one for 2-4 shift rod. 

2-4 SHIFT ROD & FORK 
Assemble as shown in illustration. 

* These pins are the same size. 

Pay special attention to the direction of fork guide collar. 
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c.., 

~o 
V 

I 
) 

tJ 
(.) 

(.) 

~ 
Soft hammer~ o 

l/~F 
SMT323A 

SMT327A 

ASSEMBLY 

1. Assemble front case. 
a. Install main gear assembly by tapping lightly. 

b. Apply sealant to the mating surface and bolts of front case 
cover and install it on front case. 

• These ten bolts should be coated with sealant. 
• Tightening torque 

® 16 - 21 N•m 
(1.6 • 2.1 kg-m, 12 -15 ft-lb) 

@ 19- 24 N-m 
(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 lightly. 

e. Install cross shaft and inner shift lever. 
When replacing cross shaft, outer shift lever or lock pin of outer 
shift lever, replace them as a set. 
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SMT331A 

332A 

SMT280A 

ASSEMBLY 

f. Apply sealant to plug and install it into front case. 

g. Insert interlock plunger into front case. 

h. Install L & H shift rod and fork assembly with coupling 
sleeve. 

i. Install 2-4 shift rod. 

j. Install switches, check balls, check springs and plugs. 
Apply sealant to switches and plugs. 
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(J26092) 

SMT590A 

SMT591A 

SMT592A 

ASSEMBLY 

2. Select counter gear rear bearing shim. 
a. Seat counter gear assembly. 

b. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 
(gauging cylinder) on machined surface of center case and 
allow gauging cylinder to rest on top outer portion of 
counter gear rear bearing. Lock gauging cylinder in place. 

c. Insert J34291-20 (gauging plunger) into J34291-5 (gauging 
cylinder). 

d. 'Place bridge, legs, gauging cylinder and gauging plunger onto 
machined surface of front case assembly, and allow gauging 
plunger to drop until it contacts counter gear rear bearing 
mating surface. 



ASSEMBLY 

e. Lock gauging plunger in place and use feeler gauge to 
measure gap between gauging cylinder and gauging plunger. 

f. Use measured distance and following chart to select correct 
shim. 

Counter gear end play: 0 - 0.2 mm (0 - 0.008 in) 
Counter gear rear bearing shim: 

Thickness mm (in) Part number 

0.1 (0.004) 33112-C6900 

0.2 (0.008) 33112-C6901 

0.3 (0.012) 33112-C6902 

0.4 (0.016) 33112-C6903 

0.5 (0.020) 33112-33G00 

0.6 (0.024) 33112-33G01 

g. Select counter gear rear bearing shim. 

3. Place suitable shi'm on counter gear rear bearing with grease. 
4. Apply gear oil to each part in front case. 

5. Assemble center case assembly. 
a. Install mainshaft on center case by tapping lightly. 
Apply gear oil to mainshaft front bearing. 
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Front drive shaft 

Front drive sprocket 

SMT408A 

ASSEMBLY 

b. Install bearing retainer. 

c. Put drive chain onto the front drive sprocket and front drive 
shaft, and then put them in center case. 

Pay attention to direction of drive chain. (Refer to DISASSEM
BLY.) 

d. Install front drive shaft by tapping lightly. 
Make sure shafts are lined up in the case. 

e. Apply gear oil to needle bearings and install them into front 
drive sprocket. 

These needle bearings will be installed more easily if front drive 
sprocket is rotated while installing them. 

TF-30 



Front 

SMT412A 

"fting insert 

ead spring 

SMT353A 

" Front 

SMT413A 

ASSEMBLY 

f. Install 2-4 coupling sleeve with 2-4 shift fork. 
Pay special attention to direction of coupling sleeve. 

g. Install shifting inserts and spread spring. 
Pay special attention to direction of shifting inserts. 

h. Install baulk ring and then install clutch gear and mainshaft 
rear bearing. 

Place wooden block under mainshaft in order to protect main
shaft front bearing. 

i. I nsta II spacer. 
j. 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 

Thickness mm (in) 

1.8 (0.071) 
1.9 (0.075) 
2.0 (0.079) 
2.1 (0.083) 
2.2 (0.087) 
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Part number 

33138-33G20 
33138-33G 21 
33138-33G22 
33138-33G23 
33138-33G24 



Retainer 
ng 
eedometer 
ive gear 

\ 

~ 

teel b~II 

~l 
SMT415A 

SMT340A 

SMT342A 

SMT343A 

• k. Install steel ball, speedometer drive gear and retainer ring. 
Steel ball is the smallest of check balls for this unit. 

I. Install low gear and its bearing to mainshaft. 
Apply gear oil to needle bearing. 

• m. Install L & H hub and snap ring to mainshaft. 
Pay special attention to direction of L & H hub. 

n. Measure end play of low gear. 

Standard: 0.2 - 0.35 mm (0.0079 - 0.0138 in) 

6. Apply sealant to mating surface and put center case assembly 
onto front case and tighten bolts. 

TF-32 



ASSEMBLY 

7. Install snap ring to 2-4 shift rod. 

8. Install oil gutter and oil cover. 
9. Apply gear oil to each part in center case. 

10. Apply sealant to mating surface and install rear case on 
center case. 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Transfer model 

High 
Gear ratio 

Low 

Main gear 

Low gear 

Counter High 

Number of teeth gear Low 

Front drive 
sprocket 

Front drive shaft 

Oil capacity liters (US qt, Imp qt) 

GEAR END PLAY 

General Specifications 

TX10 

1.000 

2.020 

29 

37 

38 

24 

41 

41 

2.2 (2-3/8, 21 

Inspection and Adjustment 

Mainshaft rear bearing 
mm(in) 

Front drive sprocket 0.2 • 0.35 (0.0079 • 0.0138) Allowable clearance 

Low gear 0.2 - 0.35 (0.0079 - 0.0138) 

Counter gear 0 - 0.2 (0 - 0.0081 

CLEARANCE BETWEEN BAULK RING AND 
CLUTCH GEAR 

Thickness mm (in) 

1 .8 (0.0711 

1 .9 (0.075) 

2.0 (0.079) 

2.1 (0.0831 

2.2 (0.0871 

mm (in) 

Standard 

1 .0 - 1 .5 (0.039 • 0.0591 

AVAILABLE SNAP RING 
Mainshaft front bearing 

Wear limit 

0.5 (0.020) 

Allowable clearance 0 - 0.15 mm (0 -0.0059 in) 

Thickness mm (in) 

3.1 (0.1221 

3.2 (0.1261 

3.3 (0.130) 

3.4 (0.134I 

Part number 

33138-33010 

33138-33G 11 

33138-33G12 

33138-33G13 

Main gear bearing 

Allowable clearance 

TF-34 

Thickness mm (in) 

2.6 (0.102) 

2.7 (0.106) 

2.8 (0.110) 

2.9 (0.114) 

0 - 0.15 mm (0 - 0.0059 in) 

Part number 

33138-33020 

33138-33G21 

33138-33G22 

33138-33023 

33138-33024 

0 - 0.15 mm (0 - 0.0059 in) 

Part number 

33114-33GOO 

33114-33G01 

33114-33G02 

33114-33G03 



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

AVAILABLE SHIM 
Counter gear rear bearing 

Unit 

Thickness mm (in) 

0.1 (0.004) 

0.2 (0.008) 

0.3 (0.012) 

0.4 (0.016) 

0.5 (0.020) 

0.6 (0.024) 

Transfer installation 
Transfer fixing bolt 

Second crossmember 
fixing bolt 

Transfer control 
Guide plate fixing bolt 

Control lever bracket 
fixing bolt 

Transfer control lever 
to outer shift lever 

Transfer unit 
Rear case to center case 

N·m 

31 -41 

59 -78 

8 - 11 

16 - 21 

25-30 

26-36 

Center case to front case 26 - 36 

Front case cover 16 - 21 
19-24 

Breather cover fixing 4-5 
bolt 

Bearing retainer 16 - 21 

Companion flange nut 226 -324 

Check plug 19-25 

Cross shaft lock pin 9- 12 

4WD switch 15 - 20 

Neutral switch 15-20 

Drain plug 25-34 

Filler plug 25-34 

Speedometer sleeve 3-4 

Underguard fixing bolt 
(MS bolt) 16 - 21 

(M10 bolt) 26-36 

Inspection and Adjustment (Cont'd) 

Part number 

33112-C6900 

33112-C6901 

33112-C6902 

33112-C6903 

33112-33G00 

33112-33G01 

Tightening Torque 

kg-m ft-lb 

3.2-4.2 23-30 

6.0 -8.0 43 -58 

0.8- 1.1 5.8-8.0 

1.6 - 2.1 12 - 15 

2.5-3.1 18 - 22 

2.7-3.7 20- 27 

2.7-3.7 20- 27 

1.6 - 2.1 12-15 
1.9 -2.4 14 - 17 

0.4 -0.5 2.9 -3.6 

1.6 -2.1 12 - 15 

23 -33 166 -239 

1.9-2.5 14 • 18 

0.9-1.2 6.5-8.7 

1.5-2.0 11 - 14 

1.5 - 2.0 11 -14 

2.5-3.5 18-25 

2.5-3.5 18-25 

0.3- 0.4 2.2-2.9 

1.6- 2.1 12 - 15 

2.7-3.7 20-27 
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· PROPELLER SHAFT & 
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PREPARATION 

SPECIAL SERVICE TOOLS 

Tool number Unit application 
(Kent-Moore No.) Description 
Tool name R180A R200A H190A C200 H233B 

ST3127S000 Measuring pinion 
(See J25765-A) bearing preload and 
Preload gauge total preload 

CD 1 GG91030000 
(J25765) 
Torque wrench CD- f.,'=--4-0 

2 HT62940000 
~ X X X X X 

( - ) ~ 
Socket adapter 

@ HT62900000 
( - ) 

Socket adapter 

KV38100800 Mounting final drive 
( - ) 

Differential attachment 

ef Equivalent tool 
(J25604-01) X X - - -

ST06310000 Mounting final drive 
( - ) 

Differential attachment 
Equivalent tool 

T (J25602-01) - - X - -

ST06340000 Mounting final drive 
( - ) 

Differential attachment 

T Equivalent tool 
(J24310) - - - - X 
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PREPARATION 

Tool number Unit application 
(Kent-Moore No.) Description 
Tool name R180A R200A H190A C200 H2338 

ST32580000 Adjusting side 
(J34312) 

- bearing preload and 
- - - X Differential side bearing backlash (ring gear-

-

adjusting nut wrench drive pinion) 

ST33290001 ); Removing side bearing 
(J25810-A) outer race and side oil 

X - - - -Side bearing outer seal 
race puller 

ST38060002 

✓ 
Removing and 

(J34311) installing propeller 
X X X 

X 
-Drive pinion flange shaft lock nut, and (2WD) 

wrench drive pinion lock nut 

KV38104700 

✓ 
Removing and 

(J34311) installing propeller X 
X - - - (4WD) Drive pinion flange shaft lock nut, and 

wrench drive pinion lock nut 

ST3090S000 Removing and 
( - ) installing drive pinion 
Drive pinion rear inner rear inner cone 
race puller set 

~ CD ST30031000 
(J22912-01) 
Puller 

@ ST30901000 

~ 
X X X X X 

( - ) 

Base 
Equivalent tool 
(J26010-01) 

ST3306S001 Removing and 
Differential side bearing installing differential 
puller set side bearing inner 
CD ST33051001 - cone 

( - ) - ,-
Body Olffl· Equivalent tool 

~ (J22888) X X X X X 
@ ST33061000 

(J8107-2) CD 
Adapter 
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Tool number 
(Kent-Moore No.) 
Tool name 

ST33230000 
(J25805-01) 
Differential side bearing 
drift 

KV38100300 
(J25523) 

Differential side bearing 
drift 

ST33190000 
( ) 

Differential side bearing 
drift 
Equivalent tool 
(J25523) 

ST33081000 
( ) 

Side bearing puller 
adapter 

KV38100600 
(J25267) 
Side bearing spacer 
drift 

ST30611000 
(J25742-1) 
Drift 

ST30621000 
(J25742-5) 
Drift 

ST30701000 
(J25742-2) 
Drift 

ST30613000 
(J25742-3) 
Drift 

PREPARATION 

Description 

~ ;;;\;;;;;;;i;·,mmcy:J) 

0 

® 

B 

Installing side bearing 
inner cone 

Installing side bearing 
inner cone 

Installing side bearing 
inner cone 

Installing side bearing 
inner cone 

Installing side bearing 
spacer 

Installing pinion rear 
bearing outer race 

Installing pinion rear 
bearing outer race 

Installing pinion front 
bearing outer race 

Installing pinion frQnt 
bearing outer race 

PD-5 

Unit application 

R180A R200A H190A C200 H233B 

X X X 

X 

X 

X 

X X 

X X X X X 

X X X X X 

X 

X X X X 



Tool number 
(Kent-Moore No.) 
Tool name 

KV381025S0 
( ) 

Oil seal fitting tool 
(D ST30720000 

( ) 

Drift bar 
Equivalent tool 
(J25405) 

@ KV38102510 
( ) 

Drift 

KV38100500 
( ) 

Gear carrier front oil 
seal drift 
Equivalent tool 
(J25273) 

ST33720000 
(J25817) 
Differential side 
retainer guide 

ST33270000 
(J25809) 
Side oil seal drift 

KV38100200 
(J26233) 
Gear carrier side oil seal 
drift 

(J34309) 
Differential shim 
selector 

PREPARATION 

Unit application 
Description 

R180A R200A H190A C200 H233B 

Installing front oil seal 

X X X 

Installing front oil seal 

X X 

~ ~ 
Installing side 
retainer 

X 

~ 
Installing side oil seal 

X 

Installing side oil seal 

X 

Adjusting bearing 

pre-load and gear height 

X X X X X 
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Tool number 
(Kent-Moore No.) 
Tool name 

(J25269-4) 
Side bearing discs 
(2 Req'd) 

(J25269-18) 
Side bearing discs 
(2 Req'd) 

(J8129) 
Spring gauge 

(J35764) 
Gear carrier side oil 
seal drift 

PREPARATION 

Description 

® 
Selecting pinion height 
adjusting washer 

® 
Selecting pinion height 
adjusting washer 

Measuring carrier turning 

torque 

Installing side oil seal 
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Unit application 

R180A R200A H190A C200 H2338 

X X X 

X X 

X X X X X 

X 



PROPELLER SHAFT 

Front propeller shaft (Model 2F63H and 2F71H) 

Flange yoke 

Greasing 
point 

Journal 

' Jo"'"'' , .. ,,.,, 

Snap ring* ~ 

Rear propeller shaft (Model 2S71 H and 2S80B) 

Propeller 
shaft tube 

~ 39-44 
(4.0 -4.5, 29 -33) 

*: Adjustment is required. 

~ : N·m (kg-m, ft-lb) 

SPD724 

Propeller shaft tube 

Journal bearing ~ 78-88N•m 
(8 - 9 kg-m, 58 - 65 ft-lb) 

Journal *: Adjustment is required. 

Flange yoke 
SPD725 
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PROPELLER SHAFT 

Rear propeller shaft (Model 3S711-1 and 3S80B) 

Washer 
Apply a coat of multi-purpose lithium grease 
containing molybdenum disulfide to the end 
face of the center bearing and both sides of 

Lock nut~ 
A71H: 

245 - 294 (25 - 30, 181 - 217) 
the washer. 

' 
\\ 

: /i. Propeller shaft 

L ~-~ 1st tube 

Snap ring * ~ 

Rear propeller shaft (Model 3S63A) 

..-------Washer 
Apply a coat of multi-purpose 
lithium grease containing 
molybdenum disulfide to the 
end face of the center bearing 
and both sides of the washer: 

Propeller shaft 
1st tube 

BOB: Center bearing upper 
mounting bracket 235 - 275 (24 - 28, 174 - 203) 

JA16-22 
'If (1.6 - 2.2, 

.J 12 - 16) 
.,L-@ ~__..J 

--~- ~A71H: 39-44 (4.0 - 4.5, 29 - 33) 
BOB: 78-88 

Washer 18 _ 9, 58 _ 651 

Companion flange A 71 H: 

39-44 
Center bearing assembly (4.0 - 4.5, 29 - 33) 

BOB: 
Center bearing lower mounting bracket 78-88 

A : N•m (kg-m, ft-lb) 
~ : Always replace 

when disassembled. 

(8 - 9, 58 -65) 

* · Adjustment is required. 

Companion flange 

Center bearing assembly 

Center bearing lower mounting bracket 

A: N·m (kg-m, ft-lb) 

SPD726 
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PROPELLER SHAFT 

On-vehicle Service 
PROPELLER SHAFT VIBRATION 
If vibration is present at high speed, inspect propeller shaft run
out first. 
1. Raise rear wheels. 
2. Measure propeller shaft runout at several points by rotating 

final drive companion flange with hands. 

3. If runout exceeds specifications, disconnect propeller shaft at 
final drive companion flange; then rotat!:! companion flange 
180 degrees and reconnect propeller shaft. 

Runout limit: 0.6 mm (0.024 in) 
4. Check runout again. If runout still exceeds specifications, re-

place propeller shaft assembly. 
5. Perform road test. 

APPEARANCE CHECKING 
• Inspect propeller shaft tube surface for dents or cracks. 

If damaged, replace propeller shaft assembly. 
• If center bearing is noisy or damaged, replace center bearing. 

Removal and Installation 
• Put match marks on flanges and separate propeller shaft from 

final drive. 
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Transmission 

SPD106 

SPD165 

SPD109 

PROPELLER SHAFT 

Removal and Installation (Cont'd) 
• Draw out propeller shaft from transmission and plug up rear 

end of transmission rear extension housing. 

Inspection 
• Inspect propeller shaft runout. If runout exceeds specifica

tions, replace propeller shaft assembly. 
Runout limit: 0.6 mm (0.024 in) 

• Inspect journal axial play. 
If the play exceeds specifications, replace propeller shaft as
sembly. 

Journal axial play: 
63A 0 mm (0 in) 
63H, 71 H, 80B 0.02 mm (0.0008 in) or less 

Disassembly 
CENTER BEARING 
1. Put match marks on flanges, and separate 2nd tube from 1st 

tube. 

2. Put match marks on the flange and shaft. 
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Tool SPD111 

SPD128 

SPD731 

PROPELLER SHAFT 

Disassembly (Cont'd) 
3. Remove locking nut with Tool. 

Tool number: 
R180A,R200A,H190A,C200 
(2WD except Van and Wagon) 

ST38060002 (J34311) 
C200 (Van and Wagon), H233B 

KV38104700 (J34311) 

4. Remove companion flange with puller. 

5. Remove center bearing with Tool and press. 
Tool number: ST30031000 (J22912-01) 

JOURNAL (63H, 71 Hand 80B) 
63A: Do not disassemble. 
1. Put match marks on shaft and flange or yoke. 

2. Remove snap ring. 
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SPD732 

,.-:: Front mark __,,/---

SPD114 

PROPELLER SHAFT 

Disassembly (Cont'd) 
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 sc, that they can be reinstalled in 
their original positions from which they were removed. 

Assembly 
CENTER BEARING 

• When· installing center bearing, position the "F" mark on 
center bearing toward front of vehicle. 

• Apply a coat of multi-purpose lithium grease containing 
molybdenum disulfide to the end face of the center bearing 
and both sides of the washer. 

• Stake the nut. Always use new one. 
• Align match marks when assembling tubes. 

JOURNAL (63H, 71H and 80B) 

1. Assemble journal bearing. Apply recommended multi
purpose grease on bearing inner surface. 

When assembling, be careful that needle bearing does not fall 
down. 

pQ.,13 



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 
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ON-VEHICLE SERVICE (Final Drive) 

Front Oil Seal Replacement (Front final drive) 
1. Remove front propeller shaft. 
2. Loosen drive pinion nut. 

Tool number: ST38060002 (J34311) 

3. Remove companion flange. 

4. Remove front oil seal. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Press front oil seal into carrier. 

6. Install companion flange and drive pinion nut. 
7. Install propeller shaft. 

Tool number: 
R180A 

ST30720000 ( - ) 
Equivalent tool (J25405) 

R200A 

PD-15 

KV38100500 ( - ) 
Equivalent tool (J25273) 



ON-VEHICLE SERVICE (Final Drive) 

PD237 

SPD738 

SPD739 

Front Oil Seal Replacement (Rear final drive: 
Model H233B) 
The H190A and C200 final drives must not be replaced the front 
oil seal on the vehicle as they have collapsible spacer. 
1. Remove rear propeller shaft. 
2. Loosen drive pinion nut. 

Tool number: KV38104700 (J34311) 

3. Remove companion flange. 

4. Remove front oil seal. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Press front oil seal into carrier. 

6. Install companion flange and drive pinion nut. 
7. Install rear propeller shaft. 

Tool number: (J25273) 

Rear Cover Packing Replacement ( Rear final 
drive : Model C200) 
1. Drain gear oil. 
2. Remove rear cover and rear cover packing. 
3. Install new rear cover packing and rear cover. 
4. Fill final drive with recommended gear oil. 
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REMOVAL AND INSTALLATION {Final Drive: Model R180A and R200A) 

SPD741 mounting member 

Front final drive 

front 

® 

® 

SPD743 

Removal 
1. Remove front propeller shaft. 
2. Removed.rive shaft. Refer to FA section. 
3. Remove engine mounting bolts and raise up engine. 
4. Remove front final drive together with differential mounting 

member. 

Installation 
1. Install front final drive assembly together with differential 

mounting member. 

2. Perform tightening front final drive securing bolts and nuts 
by following procedure to prevent drive train vibration. 

(1) Temporarily tighten nut ®. 
(2) Temporarily tighten nut @. 
(3) Tighten bolt © to the torque of 68 to 87 N-m (6.9 to 

8.9 kg-m, 50 to 64 ft-lb). 
(4) Tighten bolt @ to the torque of 68 to 87 N-m (6.9 to 

8.9 kg-m, 50 to 64 ft-lb). 
(5) Tighten nut ® to the torque of 68 to 87 N-m (6.9 to 

8.9 kg-m, 50 to 64 ft-lb), 
(6) Tighten nut @ to the torque of 68 to 87 N-m (6.9 to 

8.9 kg-m, 50 to 64 ft-lb). 
(7) Tighten nut ® to the torque of 68 to 87 N-m (6.9 to 

8.9 kg-m, 50 to 64 ft-lb). 

3. Install drive shaft. Refer to FA section. 
4. Install front propeller shaft. 
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REMOVAL AND INSTALLATION (Final Drive: Model H190A and H233B) 

Filler opening 

Oil level 

SP0123 

(r~-~ 
~ ~(}Axiom• 

Green~,-~ Gray m . 

• ' 
SP0767 

Removal 
• Remove propeller shaft. 
Insert plug into rear oil seal after removing 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). 
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REMOVAL AND INSTALLATION (Final Drive : Model C200) 

SPD744 

Removal 
1. Remove rear propeller-shaft. 
Insert plug into transmission rear oil seal after removing propeller 
shaft. 
2. Remove rear axle case assembly with leaf springs. Refer to 

RA section. 
3. Drain gear oil. 
4. Draw out axle shafts. Refer to RA section. 

Installation 
1. Install axle shafts. Refer to RA section. 
2. Install rear axle case assembly. Refer to RA section. 
3. Install propeller shaft. 
4. Fill final drive with recommended gear oil. 
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Always replace. 
Adjustment is required. 
Using locking agent [Locktite (stud lock) or equivalent) 
N·m (kg-m, ft-lb) 

Pinion mate shaft 

Side flange lock nut 

* 

®~ 

~ 39-49 (4-5, 29-36] 

Rear cover gasket ~ 

Side gear 7 f Filler plug~ 
thrust washer* 7 ~ 39 - 59 

(4-6, 
Side gear -, - / ·29 - 43) 

/ 

~ 19 - 25 (1.9 - 2.6, 14 - 19) 
_,,/ 

0-ring~ 

Differential 
side flange 

• I ,re R.H. . I "y L.H. Rear cover 

D;ff'""'" " . D;ffocent• . 12 5 76 . 901 
• m,,. goo, ~J ,... 1· 03 - 123 (10.5 - . • 

Plmon ,?-I, ""1 ,··• thrustwasher-----.......___c-.-.....,,. ~ ~ y,_, J:.: Pinion mate ""Q) "<48)' 

D,N, pinion @> , ~-

1 2 6.5 - 8.7) ..,.,,, ·,-::-.r:✓ Inner cone 

l'rl"I 9-12(0.
9

- • • . washer*~ ~ _,,--

,-, • hoighudj"'"ng Sid• 

\ D,iw pin,on lnno, ,o,,o (@ ~ boo<ing 

Pinion rear { ~ Ring gear -::> bearing Outer race 

<" • . 47 ·641 

• ' , * etainer / ~ b <Ing ""re ,. ' .._. ~ L< oo • I'-- . . . G,oore =I ..-, Ddf~• * ',£' _.., Sldo o,I = ..-, 
~ D

ive pinion tljExtensi .. 

t:; ~ / ,lw Pinion boo',!,"' ' . oo,ing """'' • ntialsideflange ~~~().• f ::,l"ttlngw.,h~ 
I
.._.7 l ··. ~~Rearaxleb 

t:; 0 \' • /J ' .· 
' 0 /' • • t J/1 - "' 1/J!,,_ 

o""'"re~ • I ' 
{ ~ ~X 'ifl llllf/60 _/ 

Pln~nf<on< lnno<ooo,~ 
1 

I ~ 

boo<ing OlBI;;;::;: PI"B 11:l 29 . 431 _J J J 1 -~ l'rl"I 39 - 59 (4 - 6, . i,!P;,. 
1,,-J O-ring ~ 

1/) 
"ll 
CJ 
en 
en 
I\) 

• * ' .. . hoft 
• er adjusting shim J L Differential sides 

Side retain Side retainer ~ 
1 2 6.5 -8.71 ~ '· l'rl"I 12 (0.9- .. 

1,,-J 9 - 0 65 - 72) 
... 19.0. 10, • . 

F,orn oil ,ool t:; :<'!J 88 • '"b,au,mbly Rear axle bearing Extension 
• "'"'' 4 • 26 . 331 

Comp,mon ,... 34 . 44 13.5 . . • ·ng collar ~ 
5) 1,,-J . haft bear1 

20 123 • 1
4 
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-I 
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0 
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ool 

Tool 

DISASSEMBLY (Model R180A) 

SPD634 

r 
\ SPD636 

SPD637 

SPD638 

Pre-inspection 
Before disassembling final drive, perform the following inspec
tion. 
• Total preload 
1) Tum drive pinion in both directions several times to set bear

ing rollers. 
2) Check total preload with Tool. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.0 - 2.3 N-m 
(10 - 23 kg-cm, 8.7 - 20.0 in-lb) 

• Ring gear to drive pinion backlash 
Check backlash of ring gear with a dial indicator at several 
points. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• Ring gear ru nout 
Check runout of ring gear with a dial indicator. 

Runout limit: 
0.05 mm (0.0020 in) 

• Tooth contact 
Check tooth contact. (Refer to ADJUSTMENT.) 

Final Drive Housing 
1. Using three spacers [20 mm (0. 79 in)] , mount final drive 

assembly on Tool. 
Tool number: 

KV38100800 ( 
Equivalent tool (J34310), (J25604) 

2. Remove extension tube and differential side shaft assembly. 
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DISASSEMBLY (Model R180A) 

Final Drive Housing (Cont'd) 
3. Remove differential side flange. 

4. Mark side retainers for identification. Remove side retainers. 
Be careful not to confuse right and left side retainers and shims. 

5. Extract differential case from final drive housing. 

6 Remove side outer races. 
Tool number: ST33290001 (J25810-A) 

Be careful to keep the side bearing outer races together with their 
respective inner cones - do not mix them up. 
7. Remove side oil seal.. 

8. Loosen drive pinion nut. 
Tool number: ST38060002 (J34311) 
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DISASSEMBLY (Model R180A) 

PD349 

Final Drive Housing (Cont'd) 
9. Remove companion flange with puller. 

10. Take out drive pinion together with pinion rear bearing 
inner cone, drive pinion bearing spacer and pinion bearing 
adjusting washer. 

11. Remove front oil seal and pinion front bearing inner cone. 

12. Remove pinion front and rear bearing outer races with brass 
drift. 

13. Remove pinion rear bearing inner cone and drive pinion ad
justing washer. 

Tool number: ST30031000 (J22912-01) 
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Tool@ 

~ Shows groove 

DISASSEMBLY (Model R180A) 

SPD642 

SPD022 

Differential Case 
1. Remove side bearing inner cones. 
To prevent damage to bearing, engage puller jaws in grooves. 

Tool number: 
® ST33051001 ( 

Equivalent tool (J22888) 
@ ST33061000 (J8107-2) 

Be careful not to confuse the right and left hand parts. 

2. Loosen ring gear bolts in a criss-cross fashion. 
3. Tap ring gear off differential case with a soft hammer. 
Tap evenly all around to keep ring gear from binding. 

4. Separate differential case L.H. and R.H. 
Put match marks on both differential case L.H. and R.H. sides 
prior to separating them. 
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Without collar 

DISASSEMBLY (Model R1 BOA) . 

SPD646 

• Extension Tube and Differential Side Shaft 
1. Remove differential ~ide shaft assembly from extension tube. 

2. Cut rear axle bearing collar with cold chisel. Be careful not 
to damage differential side shaft. 

3. Reinstall differential side shaft into extension tube and 
secure with bolts. Remove rear axle bearing by drawing out 
differential side shaft from rear axle bearing with puller. 

4. Remove grease seal. 
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INSPECTION (Model R1 BOA) 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or .chipping. 
If any damaged part is evident, replace ring gear and drive pinion 
as a set (hypoid gear set). 

Differential Case Assembly 
Check mating surfaces of differential case, side gears, pinion mate 
gears, pinion mate shaft 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 cone as a set. 
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ADJUSTMENT (Model R1 BOA) 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 

1. Side bearing preload. 

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. 

Side Bearing Preload 

(Note: A selection of carrier side bearing preload shims is 
required for successful completion of this procedure.) 

1. Make sure all parts are clean and that the bearings are well 
lubricated with light oil or Dexron type automatic trans
mission fluid. 

2. Install differential carrier and side bearing assembly into the 
final drive housing. 

3. Place all of the original side bearing preload shims onto the 
side bearing retainer that goes at the ring gear end of the 
carrier. 

4. Install both bearing retainers onto the final drive housing 
and torque the retainer bolts. 

Bolt torque specification: 

9 - 12 N-m (0.9 -1.2 kg-m, 6.5 - 7.2 ft-lb) 
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ADJUSTMENT (Model R1 BOA) 

0 

SPD769 

Side Bearing Preload (Cont'd) 
5. Turn the carrier several times to seat the bearings. 

6. Measure the carrier turning torque with a spring gauge, 
J-8129, at the ring gear retaining bolt. 

Turning torque specification: 
34.3 - 39.2 N (3.5 - 4.0 kg, 7.7 - 8.8 lb) 
of pulling force at the ring gear bolt. 

7. If the turning torque measured is incorrect, establish the 
correct bearing preload by adding to or subtracting from 
the total amount of shim thickness. 

• Increase shim thickness to decrease turning torque on 
the carrier. 

• Decrease shim thickness to increase turning torque on 
the carrier. 

8. Record the correct, selected total thickness of the side bear
ing preload shims, and remove the carrier and bearings from 
the final drive housing. Save all shims for later re-use. 

Pinion Gear Height and Pinion Bearing Preload 
1. Make sure all parts are clean and that the bearings are well 

lubricated. 

2. Assemble the pinion gear bearings into the pinion pre-load 
shim selector tool, J-34309. 

• Front Pinion Bearing - make sure the J-34309-3 front 
pinion bearing seat is secured tightly against the J-34309-2 
gauge anvil. Then turn the front pinion bearing pilot, 
J-34309-7, to secure the bearing in its proper position. 

• Rear Pinion Bearing - the rear pinion bearing pilot, 
J-34309-8, is used to center the rear pinion bearing only. 
The rear pinion bearing locking seat, J-34309-4, is used to 
lock the bearing to the assembly. 
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ADJUSTMENT (Model R1 BOA) 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 

3. Place the pmIon preload shim selector tool gauge screw, 
J34309·1, with the pinion rear bearing inner cone installed, 
into the final drive housing. 

4. Install the J-34309-2 gauge anvil with the front pinion bear
ing into the final drive housing and assemble it to the 
J-34309-1 gauge screw. Make sure that the J-34309-16 
gauge plate will turn a full 360 degrees, and tighten the two 
sections by hand. 

5. Turn the assembly several times to seat the bearings. 

6. Measure the turning torque at the end of the J-34309-2 
shaft using torque wrench J-25765-A. 

Turning torque specification: 
0.6 - 1.0 N-m (6 - 10 kg-cm, 5.2 - 8.7 in-lb) 

7. Place the J-34309-10 "R180A" pinion height adapter onto 
the gauge plate and tighten it by hand. • 

CAUTION: 
Make sure all machined surfaces are clean. 
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ADJUSTMENT (Model R180A) 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 
PINION BEARING PRELOAD WASHER SELECTION 

8. Place the solid pinion bearing adjusting spacer squarely into 
the recessed portion of the J-34309-2 gauge anvil. 

9. Select the correct thickness of pm1on bearing preload 
adjusting washer using a standard gauge of 6 mm (0.24 in) 
and your J-34309-101 feeler gauge. The exact total measure 
you get with the gauges is the thickness of the adjusting 
washer required. Select the correct washer from the following 
chart. 

Drive pinion bearing adjusting washer (R180A) 

Thickness mm (in) Part No. 

6.59 (0.2594) 38127 01G00 
6.57 (0.2587) 38127 01G01 
6.55 (0.2579) 38127 01G02 
6.53 (0.2571 I 38127 01G03 
6.51 (0.2563) 38127 01G04 
6.49 (0.2555) 38127 01G06 
6.47 (0.2547) 38127 01G06 
6.45 (0.2539) 38127 01G07 
6.43 (0.2531) 38127 01G08 
6.41 (0.2524) 38127 01G09 
6.39 (0.2516) 38127 01G10 
6.37 (0.2508) 38127 01G11 
6.35 (0.2500) 38127 01G12 
6.33 (0.2492) 38127 01G13 
6.31 (0.2484) 38127 01G14 

10. Set your selected, correct pinion bearing preload adjusting 
washer aside for use when assembling the pinion and bear
ings into the final drive housing. 

PINION HEIGHT ADJUSTING WASHER SELECTION 

11. Position the side bearing discs, J-25269-4, and arbor firmly 
into the side bearing bores. 
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ADJUSTMENT (Model R180A) 

L Head number (Hl 

SPD542 

Pinion Gear Height and Pinion Bearing Preload 
{Cont'd) 

12. Select the correct standard pinion height adjusting washer 
thickness using a standard gauge of 3 mm (0.12 in) and your 
J-34309-101 feeler gauge. Measure the distance between the 
J-34309-10 "R180A" pinion height adapter and the arbor. 

13. Write down your exact total measurement. 

14. Correct the pinion height washer size by referring to the 
"pinion head number." 

Note: There are two numbers painted on the pinion gear. 
The first one refers to the pinion and ring gear as a 
matched set and should be the same as the number on 
the ring gear. The second number is the "pinion 
head height number," and it refers to the ideal pinion 
height from standard for quietest operation. Use the 
following chart to determine the correct pinion 
height washer. 

Pinion Head Add or Remove from the 
Height Number Standard Pinion Height Washer · .. 

Thickness Measurement 

-6 Add 0.06 mm (0.0024 in) 
-5 Add 0.05 mm (0.0020 in) 
-4 Add 0.04 mm (0.0016 in) · 
-3 Add 0.03 mm (0.0012 in) 
-2 Add 0.02 mm (0.0008 in) 
-1 Add 0.01 mm (0.0004 in) 

0 Use the selected washer thickness 
+1 Subtract 0.01 mm (0.0004 in) 
+2 Subtract 0.02 mm (0.0008 in) 
+3 Subtract 0.03 mm (0.0012 in) 
+4 Subtract 0.04 mm (0.0016 in) 
+5 Subtract 0.05 mm (0.0020 in) 
+6 Subtract 0.06 mm (0.0024 in) 
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ADJUSTMENT (Model R180A) 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 

15. Select the correct pinion height washer from the following 
chart. 

Drive pinion height adjusting washer (R180A) 

Thickness mm (in) Part No. 

3.09 (0.1217) 38164-P6017 
3.12 (0.1228) 38154-P6018 
3.15 (0.1240) 38154-P6019 
3.18 (0.1252) 38154-P6020 
3.21 (0.1264) 38154-P6021 
3.24 (0.1276) 38154-P6022 
3.27 (0.1287) 38154-P6023 
3.30 (0.1299) 38164-P6024 
3.33(0.1311) 38154-P6025 
3.36 (0.1323) 38154-P6026 
3.39 (0.1335) 38154-P6027 
3.42 (0.1346) 38154-P6028 
3.45 (0.1358) 38154-P6029 
3.48 (0.1370) 38154-P6030 
3.51 (0.1382) 38154-P6031 
3.54 (0.1394) 38164-P6032 
3.57 (0.1406) 38154-P6033 
3.60 (0.1417) 38154-P6034 
3.63 (0.1429) 38164-P6035 
3.66 (0.1441) 38154-P6036 

16. Remove the J-34309 pinion preload shim selector tool from 
the final drive housing and disassemble to retrieve the pinion 
bearings. 
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ADJUSTMENT (Model R180A) 

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 in relation to 
one another may be noisy, or have short life, or both. With a 
pattern check, the most desirable contact for low noise level and 
long life can be assured. 

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 by hand and rotate the ring 
gear in both directions. 

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. 
However, in rare cases you may have to use trial-and-error processes until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how well a differential has bnn set up. 

Heel contact Face contact 

To correct, increase thickness of pinion 
height adjusting washer in order to bring 
drive pinion close to ring gear. 

Toe contact Flank contact 

~~ 
To correct, reduce thickness of pinion 
height adjusting washer in order to make 
drive pinion go away from ring gear. 

Co•••"'•'" oo,,... / ~+=-,, 

~ ~ 
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Extension tube retainer 

Extension tube 

Tool 

SPD654 

Press • Tool 

ASSEMBLY (Model R1 BOA) 

A 

SPD699 

SPD655 

Extension Tube and Differential Side Shaft 
1. Measure rear axle bearing end play. 

Rear axle bearing end play (A - B): 
0.1 mm (0.0039 in) or less 

The end play can be adjusted with bearing adjusting shim. 
(Refer to S.D.S.) 

2. Install grease seal. 
Tool number: (J35764) 

3. Install extension tube retainer, rear axle bearing and rear 
axle shaft bearing collar on differential side shaft. 

4. Install differential side shaft assembly into extension tube. 
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ASSEMBLY (Model R180A) 

B 

SPD656 

Tool@ 

Tool@ PD353 

Differential Case 
1. Measure clearance between side gear thrust washer and dif

ferential case. 
Clearance between side gear thrust washer 
and differential case (A - B): 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 
The clearance can be adjusted with side gear thrust washer. 
(Refer to S.D.S.) 

2. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

3. Install differential case L.H. and R.H. 

4. Place differential case on ring gear. 
5. Apply locking agent [Locktite (stud lock) or equivalent] 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 cones on differential case with 
Tool. 

Tool number: 
@ ST33230000 (J25805-01) 
@ ST33061000 (J8107-2) 
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Pinion rear 

Pinion front 

Press 

ASSEMBLY (Model R180A) 

A 

SPD679 

Adjusting 
washer 

SPD377 

SPD581 

SPD657 

Final Drive Housing 
1. Press-fit front and rear bearing outer races with Tools. 

Tool number: 
® ST30611000 (J25742-1) 
@ ST30621000 (J25742-5) 
© ST30701000 (J25742-2) 

2. Sel_ect pinion bearing adjusting washer and drive pinion bear
ing spacer, referring to ADJUSTMENT. 

3. Install drive pinion height adjusting washer in drive pinion, 
and press-fit pinion rear bearing inner cone in it, using press 
and Tool. 

Tool number: ST30901000 ( 
Equivalent tool (J26010-01) 

4. Place pinion front bearing inner cone in final drive housing. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Install front oil seal. 

Tool number: ST30720000 ( 
Equivalent tool (J25405) 
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ASSEMBLY (Model R1 SOA) 

Final Drive Housing (Cont'd) 
6. Place drive pinion bearing spacer, pinion bearing adjusting 

washer and drive pinion in final drive housing. 

7. Insert companion flange into drive pinion by tapping the 
companion flange with a soft hammer. 

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: ST38060002 (J34311) 

9. Turn drive pinion in both directions several revolutions, and 
measure pinion bearing preload. 

Tool number: ST3127S000 (J25765-A) 
Pinion bearing preload: 

0.9 - 1.7 N,m 
(9 - 17 kg-cm, 7.8 - 14.8 in-lb) 

When pinion bearing preload is outside the specifications, replace 
pinion bearing adjusting washer and spacer with a different thick
ness. 

10. Select side retainer adjusting washer. 
Refer to ADJUSTMENT. 

11. Press-fit side bearing outer race into side retainer. 
Tool number: 

® ST30611000 (J25742-1) 
@ ST30621000 (J25742-5) 
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ASSEMBLY (Model R1 BOA) 

Final Drive Housing (Cont'd) 
12. Install side oil seal. 
13. Install differential case assembly. 

14. Place side retainer adjusting shims (Refer to ADJUST
MENT.), and O-ring on side retainer, and install them in final 
drive housing. 

Tool number: ST33720000 (J25817) 

• Align arrows stamped on side retainer and final drive housing. 

15. Measure ring gear-to-drive pinion backlash with a dial indi
cator. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• If backlash is too small, decrease thickness of right shim and 
increase thickness of left shim by the same amount. 
If backlash is too great, reverse the above procedure. 

Never change the total amount of shims as it will change the 
bearing preload. 

16. Check total preload with Tool. 
When checking preload, turn drive pinion in both directions 
several times to set bearing rollers. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.0 - 2.3 N-m 
(10 - 23 kg-cm, 8.7 - 20.0 in-lb) 

• If preload is too great, add the same amount of shim to each 
side. 

• If preload is too small, remove the same amount of shim 
from each side. 

Never add or remove a different number of shims for each side 
as it will change ring gear-to-drive pinion backlash. 
17. Recheck ring gear-to-drive pinion backlash because increase 

or decrease in thickness of shims will cause change of ring 
gear-to-pinion backlash. 
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ASSEMBLY (Model R1 BOA) 

t 
\ SPD636 

SPD661 

Final Drive Housing (Cont'd) 
18. Check runout of ring gear with a dial indicator. 

Runout limit: 
0.08 mm (0.0031 in) 

• If backlash varies excessively in different places, the variance 
may have resulted from foreign matter caught between the 
ring gear and the differential case. 

• If the backlash varies greatly when the runout of the ring 
gear is within a specified range, the hypoid gear set or dif
ferential case should be replaced. 

19. Check tooth contact. 
Refer to ADJUSTMENT. 

20. Install rear cover and gasket. 
21. Install extension tube and differential side shaft assembly. 
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DISASSEMBLY (Model R200A) 

SPD513 

SPD666 

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 (See J25765-A) 
Total preload: 

1.23 - 2.30 N,m 
(12.5 - 23.5 kg-cm, 10.9 - 20.4 in-lb) 

• Ring gear to drive pinion backlash. 
Check backlash of ring gear with a dial indicator at several 
points. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• Ring gear runout 
Check runout of ring gear with a dial indicator. 

Runout limit: 
0.05 mm (0.0020 in) 

• Tooth contact 
Check tooth contact. (Refer to ADJUSTMENT.) 

• Side gear to pinion mate gear backlash 
Using a feeler gauge, measure clearance between side gear 
thrust washer and differential case. 

Clearance between side gear thrust washer 
and differential case: 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

Final Drive Housing 
1. Using three spacers (20 mm (0.79 in)], mount final drive 

assembly on Tool. 
Tool number: 

KV38100800 ( ) 
Equivalent tool (J34310), (J25604) 
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DISASSEMBLY (Model R200A) 

'~ 

~ :, ~ 
SPD667 

Final Drive Housing (Cont'd) 
2. Remove differential side shaft assembly. 

3. Remove differential side flange. 

4. Put match marks on one side of side bearing cap with paint 
or punch to ensure that it is replaced in proper position 
during reassembly. 

Bearing caps are line-bored during manufacture and should be 
put back in their original places. 

5. Remove side bearing caps. 

6. Remove differential case assembly with a pry bar. 
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DISASSEMBLY (Model R200A) 

Final Drive Housing (Cont'd) 
Be careful to keep the side bearing outer races together with their 
respective inner cones - don't mix them up. 

7. Loosen pinion nut. 
Tool number: ST38060002 (J34311) 

8. .Remove companion flange with puller. 

9. Take out drive pinion together with rear bearing inner cone, 
drive pinion bearing spacer and pinion bearing adjusting 
washer. 

10. Remove front oil seal and pinion front bearing inner cone. 

11. Remove pinion bearing outer races with a brass drift. 

PD-43 



Tool@ 

DISASSEMBLY (Model R200A) 

i SPD209 

SPD022 

Final Drive Housing (Cont'd) 
12. Remove pinion rear bearing inner cone and drive pinion 

height adjusting washer. 
Tool number: ST30031000 (J22912-01) 

Differential Case 
1. Remove side bearing inner cones. 
To prevent damage to bearing, engage puller jaws in grooves. 

Tool number: 
@ ST33051001 ( 

Equivalent tool (J22888) 
@ ST33061000 (J8107-2) 

Be careful not to confuse the right and left hand parts. 

2. Loosen ring gear bolts in a criss-cross fashion. 

3. Tap ring gear off the differential case with a soft hammer. 
Tap evenly all around to keep ring gear from binding. 
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DISASSEMBLY (Model R200A) 

SPD672 

Differential Case (Cont'd) 
4. Punch off pinion mate shaft lock pin from ring gear side. 

Differential Side Shaft 
1. Cut collar with cold chisel. Be careful not to damage dif

ferential side shaft. 

2. Reinstall differential side shaft into extension tube and 
secure with bolts. Remove rear axle bearing by drawing out 
differential side shaft from rear axle bearing with puller. 
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DISASSEMBLY (Model R200A) 

SPD781 

Differential Side Shaft (Cont'd) 
3. Remove grease seal and oil seal. 
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INSPECTION (Model R200A) 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or chipping. 
If any damaged part is evident, replace ring gear and drive pinion 
as a set (hypoid gear set). 

Differential Case Assembly 
Check mating surfaces of differential case, side gears, pinion mate 
gears, pinion mate shaft, 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 cone as a set. 

PD-47 



ADJUSTMENT ( Model R200A) 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 

1. Side Bearing Preload. 

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. 

Side Bearing Preload 
Note: A selection of carrier sid1:t bearing preload shims is 

required for successful completion of this procedure. 

1. Make su r~ all parts are clean and that the bearings are well 
lubricated with light oil or Dexron type automatic trans
mission fluid. 

2. Place the differential carrier, with side bearings and bearing 
races installed, into the final drive housing. 

3. Put the side bearing spacer in place on the ring gear end of 
the carrier. 

4. Using the J-25267 side bearing shim installer, place both of 
the original carrier side bearing preload shims on the carrier 
end, opposite the ring gear. 
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ADJUSTMENT (Model R200A) 

Side Bearing Preload (Cont'd) 
5. Install the side bearing caps in their correct locations and 

torque the bearing cap retaining bolts. 
Specification: 88 - 98 N-m 

(9 - 10 kg-m, 65 - 72 ft-lb) 

6. Turn the carrier several times to seat the bearings. 

7. Measure the turning torque of the carrier at the ring gear 
retaining bolts with a spring gauge, J-8129. 

Specification: 34.3 - 39.2 N 
(3.5 - 4 kg, 7 .7 - 8.8 lb) 
of pulling force at the ring gear bolt. 

8. If the carrier turning torque is not within the specification 
range, increase or decrease the total thickness of the side 
bearing adjusting washers until the turning torque is correct. 
If the turning torque is less than the specified range, install 
washers of greater thickness; if the turning torque is greater 
than the specification, install thinner washers. See the S.D.S. 
section for washer dimensions and part numbers. 

9. Record the total amount of washer thickness required for 
the correct carrier side bearing preload. 

10. Remove the carrier from the final drive housing, saving the 
selected preload washers for later use during the assembly 
of the final drive unit. 
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ADJUSTMENT (Model R200A) 

n 

SPD769 

SPD770 

Pinion Gear Height and Pinion Bearing Preload 
1. Make sure all parts are clean and that the bearings are well 

lubricated. 

2. Assemble the pinion gear bearings into the pinion pre-load 
shim selector Tool, J-34309. 

• Front Pinion Bearing - make sure the J-34309-3 front 
pinion bearing seat is secured tightly against the J-34309-2 
gauge anvil. Then tum the front pinion bearing pilot, 
J-34309-5, to secure the bearing in its proper position. 

• Rear Pinion Bearing - the rear pinion bearing pilot, 
J-34309-15, is used to center the rear pinion bearing only. 
The rear pinion bearing locking seat, J-34309-4, is used to 
lock the bearing to the assembly. 

3. Place the pmIon preload shim selector Tool, J-34309-1, 
gauge screw assembly with the pinion rear bearing inner 
cone installed into the final drive housing. 

4. Assemble the front pinion bearing inner cone and the 
J-34309-2 gauge anvil together with the J-34309-1 gauge 
screw in the final drive housing. Make sure that the pinion 
height gauge plate, J-34309-16, will tum a full 360 degrees, 
and tighten the two sections together by hand. 

5. Turn the assembly several times to seat the bearings. 

PD-50 



ADJUSTMENT (Model R200A) 

SPD773 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 
6. Measure the turning torque at the end of the J-34309-2 

gauge anvil using torque wrench J-25765A. 

Turning torque specification: 
1.0 - 1.3 N•m (10 • 13 kg-cm, 8.7 • 11.3 in-lb) 

7. Place the J-34309-11 "R200A" pinion height adapter onto 
the gauge plate and tighten it by hand. 

CAUTION: 
Make sure all machined surfaces are clean. 

PINION BEARING PRELOAD WASHER SELECTION 

8. Place the solid pinion bearing spacer, small end first, over 
the J-34309-2 gauge anvil and seat the small end squarely 
against the tip of the J-34309-1 gauge screw in the tool 
recessed portion. 
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ADJUST_MENT (Model R200A) 

SPD774 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 
9. Select the correct thickness of pinion bearing preload 

adjusting washer using a standard gauge of 3.5. mm (0.138 in) 
and your J-34309-101 feeler gauge. The exact measure you 
get with your gauges is the thickness of the adjusting washer 
required. Select the correct washer from the following chart. 

Drive pinion bearing preload adjusting washer (R200A) 

Thickness mm (in) Part No. 

3.80 - 3.82 (0.1496 - 0.1504) 38125-61001 
3.82 - 3.84 (0.1504 - 0.1512) 38126-61001 
3.84 - 3.86 (0.1512" 0.1520) 38127-61001 
3.86 - 3.88 (0.1520 - 0.1528) 38128-61001 
3.88 - 3.90 (0.1528 - 0.1535) 38129-61001 
3.90 - 3.92 (0.1535 - 0.1543) 38130-61001 
3.92 - 3.94 (0.1543 - 0.1551) 38131-61001 
3.94 - 9.96 (0.1551 - 0.1559) 38132-61001 
3.96 - 3.98 (0.1559 - 0.1567) 38133-61001 
3.98 - 4.00 (0.1567 - 0.1575) 38134-61001 
4.00 - 4.02 (0.1575 - 0.1583) 38135-61001 
4.02- 4.04 (0.1583 - 0.1591) 38136-61001 
4.04 - 4.06 (0.1591 - 0.1598) 38137-61001 
4.06 - 4.08 (0.1598 - 0.1606) 38138-61001 
4.08 - 4.10 (0.1606 - 0.1614) 38139-61001 

10. Set your selected, correct pinion bearing preload adjusting 
washer aside for use when assembling the pinion gear and 
bearings into the final drive. 

PINION HEIGHT ADJUSTING WASHER SELECTION 

11. Now, position the side bearing discs, J-25269-4, and arbor 
firmly into the side bearing bores. 

12. Install the side bearing caps and torque the cap bolts. 

Specification: 88 - 98 N-m 
(9 - 10 kg-m, 65 - 72 ft-lb) 
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ADJUSTMENT (Model R200A) 

SPD542 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 
13. Select the correct standard pinion height adjusting washer 

thickness by using a standard gauge of 3.0 mm (0.118 in) 
and your J-34309-101 feeler gauge. Measure the gap between 
the J-34309-11 "R200A" pinion height adapter and the 
arbor. 

14. Write down your exact total measurement. 

15. Correct the pinion height washer size by referring to the 
"pinion head number." 

Note: There are two numbers painted on the pinion gear. 
The first one refers to the pinion and ring gear as a 
matched set and should be the same as the number on 
the ring gear. The second number is the "pinion head 
height number," and it refers to the ideal pinion 
height from standard for the quietest operation. 

Use the following chart to determine the correct pinion height 
washer. 

Add or Remove from the Standard 
Pinion Head Height Number Pinion Height Washer Thickness 

Measurement 

-6 Add 0.06 mm (0.0024 in) 
-5 Add 0.05 mm (0.0020 in) 
-4 Add 0.04 mm (0.0016 in) 
-3 Add 0.03mm (0.0012 in) 
-2 Add 0.02 mm (0.0008 in) 
-1 Add 0.01 mm (0.0004 in) 
0 Use the selected washer thickness 

+1 Subtract 0.01 mm (0.0004 in) 
+2 Subtract 0.02 mm (0.0008 in) 
+3 Subtract 0.03 mm (0.0012 in) 
+4 Subtract 0.04 mm (0.0016 in) 
+5 Subtract 0.05 mm (0.0020 in) 
+6 Subtract 0.06 mm (0.0024 in) 

PD-53 



ADJUSTMENT (Model R200A) 

Pinion Gear Height and Pinion Bearing Preload 
(Cont'd) 
Select the correct pinion height washer from the following 
chart. 

Drive pinion height adjusting washer (R200A) 

Thickness mm (in) Part.No. 

3.09 (0.1217) 38164-PSO 17 
"3.12 (0.1228) 38154-P6Q18 
3.15 (0.1240) 38154-P6019 
3.18 (0.1252) 38154-P6020 
3.21 (0.1264) 38154-P6021 
3.24 (0.1276) 38154-P6022 
3.27 (0.1287) 38154-P6023 
3.30 (0.1299) 38164-P6024 
3.33 (0.1311) 38154-P6025 
3.36 (0.1323) 38164-P6026 
3.39 (0.1335) 38154-P6027 
3.42 (0.1346) 38154-P6028 
3.45 (0.1358) 38154-P6029 
3.48 (0.1370) 38154-P6030 
3.51 (0.1382) 38154-P6031 
3.54 (0.1394) 38154-P6032 
3.57 (0.1406) 38154-P6033 
3.60 (0.1417) 38164-P6034 
3.63 (0.1429) 38154-P6035 
3.66 (0.1441) 38164-P6036 

16. Remove the J-34309 pinion preload shim selector tool 
from the final drive housing and disassemble to retrieve 
the pinion bearings. 
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ADJUSTMENT (Model R200A) 

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 proper_ly in relation to 
one another may be noisy, or have short life, or both. With a 
pattern check, the most desirable contact for low noise level and 
long life can be assured. 

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 by hand and rotate the ring 
gear in both directions. 

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. 
However, in rare cases you may have to use trial-and-error processes until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how well a differential has been set up. 

Heel contact Face contact 

To correct, increase thickness of pinion 
height adjusting washer in order to bring 
drive pinion close to ring gear. 

Toe contact Flank contact 

To correct, reduce thickness of pinion 
height adjusting washer in order to make 
drive pinion go away from ring gear. 

Co,N,, t®th ~m," / V--t=:-s 

When adjustment is completed, be sure to wipe 
off completely the ferric oxide and oil or their 
equivalent. 
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Bearing 

Extension tube retainer 

Extension 
tube 

Press • 

Tool 

Tool 

ASSEMBLY (Model R200A) 

A 

SPD699 

SPD655 

Differential Side Shaft 
1. Measure rear axle bearing end play. 

Rear axle bearing end play (A - B): 
0.1 mm (0.0039 in) or less 

The end play can be adjusted with bearing adjusting shim. 
(Refer to S.D.S.) 

2. Install oil seal and grease seal. 
Tool number: ST33190000 ( 

Equivalent tool (J26233) 

Tool number: (J26233) 

3. Install extension tube retainer, rear axle bearing and rear 
axle shaft bearing collar on differential side shaft. 
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ASSEMBL V ( Model R200A) 

SPD828 

Differential Case 
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: 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

4. Install pinion mate shaft lock pin with a punch. 
Make sure lock pin is flush with case. 

5. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

PD-57 



Pinion rear 

Pinion front 

ASSEMBLY (Model R200A) 

SPD554 

Tool@ 

Tool@ PD353 

SPD679 

Adjusting 
washer 

SPD377 

Differential Case (Cont'd) 
6. Place differential case on ring gear. 
7. Apply locking agent [ Locktite (stud lock) or equivalent] to 

ring gear bolts, and install them. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt head 
with a hammer. 

8. Press-fit side bearing inner cones on differential case with 
Tool. 

Tool number: 
@ KV38100300 (J25523) 
@ ST33061000 (J8107-2) 

Final Drive Housing 
1. Press-fit front and rear bearing outer races with Tools. 

Tool number: 
@ ST30611000 (J25742-1) 
@ ST30621000 (J25742-5) 
© ST30613000 (J25742-3) 

2. Select drive pmIon height adjusting washer and pinion 
bearing adjusting washer, referring to ADJUSTMENT. 

3. Install drive pinion height adjusting washer in drive pinion, 
and press-fit pinion rear bearing inner cone in it, using press 
and Tool. 

Tool number: ST30901000 ( 
Equivalent tool (J26010-01) 
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ASSEMBLY (Model R200A) 

-~ fA 
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adjusting washer SPD658 

SPD681 

PD466 

Final Drive Housing (Cont'd) 
4. Place pinion front bearing inner cone in final drive housing. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Install front oil seal. 

Tool number: KV38100500 ( 
Equivalent tool (J25273) 

6. Place drive pImon bearing spacer, drive pinion bearing ad
justing washer and drive pinion in final drive housing. 

7. Insert companion flange into drive pinion by tapping the 
companion flange with a soft hammer. 

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: ST38060002 (J34311) 
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ASSEMBLY (Model R200A) 

SPD664 

SPD527 
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SPD559 

Final Drive Housing (Cont'd) 
9. Turn drive pinion in both directions several revolutions, and 

measure pinion bearing preload. 
Tool number: ST3127S000 (See J25765-A) 

· Pinion bearing preload: 
1.13- 1.72 N,m 
(11.5 - 17.5 kg-cm, 10.0- 15.2 in-lb) 

When pinion bearing preload is outside the specifications, replace 
pinion bearing adjusting washer and spacer with a different thick
ness. 

10. Select side bearing adjusting washer. 

Refer to ADJUSTMENT. 
11. Install differential case assembly with side bearing outer 

races into final drive housing. 

12. Insert left and right side bearing adjusting washers in place 
between side bearings and final drive housing. 

13. Drive in side bearing spacer with Tool. 
Tool number: KV38100600 (J25267) 

14. Align mark on bearing cap with that on final drive housing 
and install bearing cap on final drive housing. 
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ASSEMBL V ( Model R200A) 

SPD513 

Final Drive Housing (Cont'd) 
15. Apply multi-purpose grease to cavity at sealing lips of oil seal. 

Install side oil seal. 
Tool number: KV38100200 (J26233) 

16. Measure ring gear-to-drive pinion backlash with a dial indi
cator. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• If backlash is too small, decrease thickness of right shim and 
increase thickness of left shim by the same amount. 
If backlash is too great, reverse the above procedure. 

Never change the total amount of shims as it will change the 
bearing preload. 

17. Check total preload with Tool. 
When checking preload, turn drive pinion in both directions 
several times to set bearing rollers. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.23 • 2.30 N-m 
( 12.5 - 23.5 kg-cm, 10.9 - 20.4 in-lb) 

• If preload is too great, remove the same amount of shim from 
each side. 

• If preload is too small, add the same amount of shim to 
each side. 

Never add or remove a different number of shims for each side 
as it will change ring gear-to-drive pinion backlash. 
18. Recheck ring gear-to-drive pinion backlash because increase 

or decrease in thickness of shims will cause change of ring 
gear-to-pinion backlash. 
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ASSEMBLY (Model R200A) 

Final Drive Housing (Cont'd) 
19. Check runout of ring gear with a dial indicator. 

Runout limit: 
0.05 mm (0.0020 in) 

• If backlash varies excessively in different places, the variance 
may have resulted from foreign matter caught between the 
ring gear and the differential case. 

• If the backlash varies greatly when the runout of the ring 
gear is within a specified range, the hypoid gear set or dif
ferential case should be replaced. 

20. Check tooth contact. 
Refer to ADJUSTMENT. 

21. Install rear cover and gasket. 
22. Install differential side shaft assembly. 
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DISASSEMBLY (Model H190A) 

Pre-inspection 
Before disassembling final drive, perform the following inspec
tion. 
• Total preload 
1) Turn drive pinion in both directions several revolutions to 

seat bearing rollers correctly. 
2) Check total preload with Tool. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.2 - 2.2 N,m 
(12 - 22 kg-cm, 10 -19 iri-lb) 

• Ring gear to drive pinion backlash 
Check backlash of ring gear with a dial indicator at several 
points. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• Ring gear runout 
Check runout of ring gear with a dial indicator. 

Runout limit: 
0.08 mm (0;0031 in) 

• T oath contact 
Check tooth contact, referring 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: 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

Differential Carrier 
1. Mount differential carrier on Tools. 

Tool number: 
@ ST0501S000 ( ) 
@ ST06310000 (J25602-01) 
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DISASSEMBLY (Model H190A) 
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Differential Carrier (Cont'd) 
2. Put match marks on one side of side bearing cap with paint 

or punch to ensure that it is replaced in proper position 
during reassembly. 

Bearing caps are line-bored during manufacture and should be 
put back in their original places. 

3. • Remove side bearing caps. 

4. Remove differential case assembly with a pry bar. 
Be careful to keep the side bearing outer races together with their 
respective inner cones - do not mix them up. 

5. Remove drive pinion nut with Tool. 
Tool number: ST38060002 (J34311) 
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DISASSEMBLY (Model H190A) 

Differential Carrier (Cont'd) 
6. Remove companion flange with puller. 

7. Remove drive pinion with soft hammer. 
8. Remove oil seal. 

9. Remove pinion bearing outer races with a brass drift. 

10 Pull out rear bearing inner cone with a press and Tool. 
Tool number: ST30031000 (J22912-01) 

SPD018 
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DISASSEMBLY (Model H190A) 

SPD142 

SPD022 

SPD024 

Differential Case 
1. Remove side bearing inner cones. 
To prevent damage to bearing, engage puller jaws in groove. 

Tool number: 
@ ST33051001 ( 

Equivalent tool (J22888) 
@ ST33061000 (J8107-2) 

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. 

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. 

Lock pin is calked at pin hole mouth on differential case. 

PD-67 



INSPECTION (Model H190A) 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or chipping. 
If any damaged part is evident, replace ring gear and drive pinion 
as a set {hypoid gear set). 

Differential Case Assembly 
Check mating surfaces of differential case, side gears, pinion mate 
gears, pinion mate shaft, 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 cone as a set. 
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ADJUSTMENT (Model H190A) 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 

1. Side Bearing Preload. 

2. Pinion Gear Height. 

3. Pinion Bearing Preload. (Refer to ASSEMBLY.) 

4. Ring Gear-to-pinion Backlash. (Refer to ASSEMBLY.) 

5. Ring and Pinion Gear Tooth Contact Pattern. 

Side Bearing Preload 
NOTE: 
A selection of carrier side bearing preload shims is required for 
successful completion of this procedure. 

1. Make sure all parts are clean and that the bearings are well 
lubricated with light oil or Dexron type automatic transmis
sion fluid. 

2. Attach side bearing puller Tools J-22888 and J-8107-02 to 
the carrier side bearing and remove the bearings. 

3. Reinstall all of the original side bearing adjusting shims on 
the carrier side, away from the ring gear. 

4. Reinstall the carrier side bearing using Tools J-25805-01 and 
J-8107-2. Press on the bearings. 
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ADJUSTMENT (Model H190A) 

Side Bearing Preload (Cont'd) 
5. Install carrier and bearings into the final drive housing. 

Install side bearing caps. Torque the bolts and tap on the 
caps with a soft hammer to seat the bearings. 

Side bearing cap bolt torque: 

Specification 49 - 59 N-m 
(5 - 6 kg-m, 36 - 43 ft-lb) 

6. After turning the carrier several times to seat the bearings, 
measure carrier turning force with spring gauge J-8129. 

Turning force specification: 
34.3 - 39.2 N (3.5 - 4.0 kg, 7.7 - 8.8 lb) 
of pulling force at the ring gear bolt. 

7. If necessary, correct the carrier bearing preload by adding 
to or subtracting from the total amount of shim thickness. 

Add shim thickness to increase turning force on the carrier. 

Subtract shim thickness to decrease turning force on the 
carrier. 
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ADJUSTMENT (Model H190A) 

SPD777 

Pinion Gear Height 
1. Make sure all parts are clean and that the bearings are well 

lubricated. 

2. Assemble the pinion gear bearings into the pinion pre-load 
shim selector tool, J-34309. 

• Front Pinion Bearing - make sure the J-34309-3 front 
pinion bearing is secured tightly against the J-34309 
gauge anvil. Then turn the front pinion bearing pilot 
J-34309-5 to secure the bearing in its proper position. 

• Rear Pinion Bearing - the rear pinion bearing pilot, 
J-34309-15, is used to center the rear pinion bearing only. 
The rear pinion bearing locking seat, J-34309-4 is used to 
lock the bearing to the assembly. 

3. Place the pinion pre-load shim selector tool J-34309-1 gauge 
screw assembly with the pinion rear bearing inner cone 
installed into the final drive housing. 

4. Assemble the front pinion bearing inner cone and the 
J-34309-2 gauge anvil together with the J-34309-1 gauge 
screw in the final drive housing. Make sure that the pinion 
height gauge plate, J-34309-16, will turn a full 360 degrees, 
and tighten the two sections together by hand. 

5. Turn the assembly several times to seat the bearings. 
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ADJUSTMENT (Model H190A) 

Pinion Gear Height (Cont'd) 
6. Measure the turning torque at the end of the J-34309-2 

gauge anvil using torque wrench J-25765A. 

Turning torque specification: 
1.0- 1.3 N-m 
(10- 13 kg-cm, 8.7 - 11.3 in-lb) 

7. Place the J-34309-14 pinion height adapter onto the gauge 
plate and tighten it by hand. 

CAUTION: 
Make sure all machined surfaces are clean. 

PINION HEIGHT ADJUSTING WASHER SELECTION 

8. Now, position the side bearing discs, J-25269-18, and arbor 
firmly into the side bearing bores. 

9. Install the side bearing caps and torque the cap bolts. 

Specification: 
49-59 N-m 
(5 - 6 kg-m, 36 - 43 ft-lb) 

10. Select the correct standard pinion height adjusting washer 
thickness by using a J-34309-101 feeler gauge. Measure the 
gap between the J-34309-14 pinion height adapter and the 
arbor. 
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ADJUSTMENT (Model H190A) 

L Head number ( H) 

SP0542 

Pinion Gear Height (Cont'd) 
11. Write down your exact total measurement. 

12. Correct the pinion height washer size by referring to the 
"pinion head number." 

NOTE: 
There are two numbers painted on the pinion gear. The 
first one refers to the pinion and ring gear as a matched 
set and should be the same as the number on the ring 
gear. The second number is the "pinion head height 
number," and it refers to the ideal pinion height from 
standard for the quietest operation. 

Use the following chart to determine the correct pinion 
height washer. 

Pinion Add or Remove From the 
Head Standard Pinion Height Washer 

Height Nuniler Thickness Measurement 

-6 Add 0.06 mm (0.0024 in) 
-5 Add 0.05 mm (0.0020 in) 
-4 Add 0.04 mm (0.0016 in) 
-3 Add 0.03 mm (0.0012 in) 
-2 Add 0.02 mm (0.0008 in) 
-1 Add 0.01 mm (0.0004 in) 

0 Use the selected washer thickness 
+1 Subtract om mm (0.0004 in) 
+2 Subtract 0.02 mm (0.0008 in) 
+3 Subtract 0.03 mm (0.0012 in) 
+4 Subtract 0.04 mm (0.0016 in) 
+5 Subtract 0.05 mm (0.0020 in) 
+6 Subtract 0.06 mm (0.0024 in) 
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ADJUSTMENT (Model H190A) 

Pinion Gear Height (Cont'd) 

13. Select the correct pinion height washer from the following 
chart. 

Drive Pinion Height Adjusting Washer 
H190-ML and H190A 

Thickness mm (in) Part No. 

2.58 (0.1016) 38154-P6000 
2.61 (0.1028) 38154-P6001 
2.64 (0.1039) 38154-P6002 
2.67 (0.1051) 38154-P6003 
2.70 (0.1063) 38154-P6004 
2.73 (0.1075) 38154-P6005 
2.76 (0.1087) 38154-P6006 
2.79 (0.1098) 38154-P6007 
2.82 (0.1110) 38154-P6008 
2.85 (0.1122) 38154-P6009 
2.88 (0.1134) 38154-P6010 
2.91 (0.1146) 38154-P6011 
2.94 (0.1157) 38154-P6012 
2.97 (0.1169) 38154-P6013 
3.00 (0.1181) 38154-P6014 
3.03 (0.1193) 38154-P6015 
3.06 (0.1205) 38154-P6016 
3.09 (0.1217) 38154-P6017 
3.12 (0.1228) 38154-P6018 
3.15 (0.1240) 38154-P6019 
3.18 (0.1252) 38154-P6020 

14. Remove the J-34309 pinion preload shim selector tool from 
the final drive housing and disassemble to retrieve the pinion 
bearings. 
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ADJUSTMENT (Model H190A) 

SPD005 

Tooth Contact 
Checking of gear tooth contact pattern is necessary to verify 
correct relationship between ring gear and drive pinion. 
Hypoid gear sets which are not positioned properly in relation to 
one another may be noisy, or have short life, or both. With a 
pattern check, the most desirable contact for low noise level and 
long life can be assured. 

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 by hand and rotate the ring 
gear in both directions. 

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. 
However, in rare cases you may have to use trial-and-error processes until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how wall the final drive has been set up. 

Heal contact Face contact 

To correct, increase thickness of pinion 
height adjusting washer in order to bring 
drive pinion close to ring gear. 

Correct tooth contact 

Whan adjustment is completed, be sure to wipe 
off completely the ferric oxide and oil or their 
equivalent. 
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Toa contact Flank contact 

To correct, reduce thickness of pinion 
height adjusting washer in order to make 
drive pinion go away from ring gear. 
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ASSEMBLY (Model H190A) 

SPD828 

SPD600 

Differential Case 
1. Install side gears, pinion mate gears and thrust washers into 

differential case. 

2. Fit pinion mate shaft to differential case so that it meets lock 
pin holes. 

3. Adjust backlash between side gear and pinion mate gear by 
selecting side gear thrust washer. (Refer to S.D.S.) 

Backlash between side gear and pinion mate gear 
(Clearance between side gear thrust washer and 
differential case): 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

4. Install pinion mate shaft lock pin with a punch. 
Make sure lock pin is flush with case. 

5. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

6. Apply locking agent [ Locktite (stud lock) or equivalent] to 
contacting surfaces of ring gear and differential case, then 
place differential case on ring gear. 
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ASSEMBLY (Model H190A) 

PD353 

SPD580 

Differential Case (Cont'd) 
7. Apply a small amount of locking agent (described on pre

vious page) to ring gear bolts. 
8. Install new lock straps and ring gear bolts. 
• Tighten bolts in a criss-cross fashion, lightly tapping bolt 

head with a hammer. 
• Then bend up lock straps to lock the bolts in place. 

9. Select side bearing adjusting shims. 

Refer to ADJUSTMENT. 
10. Install the shims behind each bearing and press on side bear

ing inner cones with Tool. 
Tool number: 

@ ST33230000 (J25805-01) 
@ ST33061000 (J8107-2) 

Differential Carrier 
1. Press fit front and rear bearing outer races with Tools. 

Tool number: 
@ ST30611000 (J25742-1) 
@ ST30621000 ( ) 
© ST30613000 (J25742-3) 

2. Select pinion height adjusting washer, referring to ADJUST
MENT. 

3. Install pinion height adjusting washer in drive pinion, and 

press fit rear bearing inner cone in it with press and Tool. 
Tool number: ST30901000 ( ) 

Equivalent tool (J26010-01) 
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ASSEMBLY (Model H190A) 

SPD581 

Differential Carrier (Cont'd) 
4. Place pinion front bearing inner cone in gear carrier. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Install front oil seal. 

Tool number: 
@ ST30720000 ( 

Equivalent tool (J25405) 
@ KV38102510 ( ) 

6. Install drive pinion washer, collapsible spacer and drive 
pinion in gear carrier. 

7. Install companion flange and hold it firmly. 
Insert pinion into companion flange by tapping its head with 
a soft hammer. 

8. Temporarily tighten pinion nut until there is no axial play. 
The threaded portion of drive pinion and pinion nut should be 
free from oil or grease. 

Tool number: ST38060002 (J34311) 
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ASSEMBLY (Model H190A) 

Differential Carrier (Cont'd) 
9. Tighten pinion nut by degrees to the specified preload while 

checking the preload with Tools. 
When checking preload, turn drive pinion in both directions 
several times to seat bearing rollers correctly. 

Pinion bearing preload: 
1.1 -1.6 N-m (11 - 16 kg-cm, 9.5-13.9 in-lb) 

Tool number: ST3127S000 (See J25765-A) 
CAUTION: 
The preload is achieved by using the permanent set of collapsible 
spacer. So here , if an overpreload results from excessive turning 
of the pinion nut, the spacer should be replaced by new one. 
10. Select side bearing adjusting shim. 

Refer to ADJUSTMENT. 
11. Install differential case assembly with side bearing outer 

races into gear carrier. 

12. Align mark on bearing cap with that on gear carrier and 
install bearing cap on gear carrier. 

13. Measure ring gear-to-drive pinion backlash with a dial 
indicator. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 - 0.0071 in) 

• If backlash is too small, decrease thickness of left shim and 
increase thickness of right shim by the same amount. 

• If backlash is too great, reverse the above procedure. 
Never change the total amount of shims as it will change the 
bearing preload. 

14. Check total preload with Tool. 
When checking preload, turn drive pinion in both directions 
several times to set bearing rollers. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.2 - 2.2 N,m (12 - 22 kg-cm, 10 - 19 in-lb) 
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ASSEMBLY (Model H190A) 

SPD031 

SPD141 

Differential Carrier (Cont'd) 
• If preload is too great, remove the same amount of shims 

from each side. 
• If preload is too small, add the same amount of shims to each 

side. 
Never add or remove a different number of shims for each side as 
it will change ring gear-to-drive pinion backlash. 

15. Recheck ring gear-to-drive pinion backlash because an in
crease or decrease in thickness of shims will cause change of 
ring gear-to-drive pinion backlash. 

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, the variance 
may have resulted from foreign matter caught between the 
ring gear and the differential case. 

• If the backlash varies greatly when the runout of the ring gear 
is within a specified range, the hypoid gear set or differential 
case should be replaced. 

17. Check tooth contact. 
Refer to Adjustment. 
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Tool 

DISASSEMBLY (Model C200) 

PD245 

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 (See J25765-A) 
Total pre load: 

1.2- 2.3 N,m 
(12 • 23 kg-cm, 10 • 20 in-lb) 

• Ring gear to drive pinion backlash. 
Check backlash of ring gear with a dial indicator at several 
points. 

Ring gear-to-drive pinion backlash: 
0.13 - 0.18 mm (0.0051 • 0.0071 in) 

• Ring gear runout 
Check runout of ring gear with a dial indicator. 

Runout limit: 0.08 mm (0.0031 in) 

• 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: 

0.10 - 0.20 mm (0.0039 • 0.0079 in) 

Differential Carrier 
1. Remove rear cover and rear cover gasket. 
2. Put match marks on one side of side bearing cap with paint 

or punch to ensure that it is replaced in proper position 
during reassembly. 

Bearing caps are line-bored during manufacture and should be 
put back in their original places. 
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DISASSEMBLY (Model C200) 

SPD202 

/ 

Differential Carrier (Cont'd) 
3. Remove side bearing caps. 

4. Remove differential case assembly with pry bar. 

Keep the side bearing outer races together with their respective 
inner cones - do not mix them up. 

5. Remove pinion nut with Tool. 
Tool number: 

Except Van and Wagon models 
ST38060002(J34311) 

Van and Wagon models 
KV38104700(J34311) 

6. Remove companion flange with puller. 
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Soft hammer 

Tool 

DISASSEMBLY (Model C200) 

SPD206 

PD349 

SPD529 

Differential Carrier (Cont'd) 
7. Remove drive pinion with soft hammer. 
8. Remove front oil seal and pinion front bearing inner cone. 

9. Remove side oil seal. 
10. Remove pinion bearing outer races with a brass drift. 

11. Remove pinion rear bearing inner cone and pinion height ad
justing washer. 

Tool number: ST30031000 (J22912-01) 

Differential Case 
1. Remove side bearing inner cones. 
To prevent damage to bearing, engage puller jaws in grooves. 

Tool number: 
@ ST33051001 ( 

Equivalent tool (J22888) 
@ ST33061000 (J8107-2) 
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DISASSEMBLY (Model C200) 

SPD022 

Differential Case (Cont'd) 
Be careful not to confuse the right and left hand parts. 

2. Loosen ring gear bolts in a criss-cross fashion. 
3. Tap ring gear off the differential case with a soft hammer. 
Tap evenly all around to keep ring gear from binding. 

4. Punch off pinion mate shaft lock pin 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 dif
ferential case). 

Put match marks on both differential case L.H. and R.H. sides 
prior to separating them. 
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4-pinion type 

INSPECTION (Model C200) 

SPD648 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or chipping. If any dam
aged part is evident, replace ring gear and drive pinion as a set 
(hypoid gear set). 

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 dama
aged, replace outer race and inner cone as a set. 
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ADJUSTMENT (Model C200) 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 

1. Side Bearing Preload. 

2. Pinion Gear Height. 

3. Pinion Bearing Preload. (Refer to ASSEMBLY.) 

4. Ring Gear-to-pinion Backlash. (Refer to ASSEMBLY.) 

5. Ring and Pinion Gear Tooth Contact Pattern. 

Side Bearing Preload 
A selection of carrier side bearing preload shims is required for 
successful completion of this procedure. 

1. Make sure all parts are clean and that the bearings are well 
lubricated with light oil or Dexron type automatic transmis
sion fluid. 

2. Place the differential carrier, with side bearings and bearing 
races installed, into the final drive housing. 

3. Put the side bearing spacer in place on the ring gear end of 
the carrier. 

4. Using the J-25267 side bearing shim installer, place both of 
the original carrier side bearing preload shims on the carrier 
end, opposite the ring gear. 
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ADJUSTMENT (Model C200) 

Side Bearing Preload (Cont'd) 
5. Install the side bearing caps in their correct locations and 

torque the bearing cap retaining bolts. 

Specification: 
88 - 98 N,m (9 - 10 kg-m, 65 - 72 ft-lb) 

6. Turn the carrier several times to seat the bearings. 

7. Measure the turning torque of the carrier at the ring gear 
retaining bolts with a spring gauge, J-8129. 

Specification: 
34.3 - 39.2 N (3.5 - 4.0 kg, 7.7 - 8.8 lb) 
of pulling force at the ring gear bolt 

8. If the carrier turning torque is not within the specification 
range, increase or decrease the total thickness of the side 
bearing adjusting washers until the turning torque ·is cor
rect. If the turning torque is less than the specified range, 
install washers of greater thickness; if the turning torque is 
greater than the specification, install thinner washers. See 
the SDS section for washer dimensions and part numbers. 

9. Record the total amount of washer thickness required for 
the correct carrier side bearing preload. 

10. Remove the carrier from the final drive housing, saving the 
selected preload washers for later use during assembly of 
the final drive unit. 
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ADJUSTMENT (Model C200) 

Pinion Gear Height 
1. Make sure all parts are clean and that the bearings are well 

lubricated. 

2. Assemble the pinion gear bearings into the pinion pre-load 
shim selector tool, J-34309. 

• 

• 

Front Pinion Bearing - make sure the J-34309-3 front 
pinion bearing is secured tightly against the J-34309-2 
gauge anvil. Then turn the front pinion b&aring pilot, 
J-34309-5, to secure the bearing in its proper position. 

Rear Pinion Bearing - the rear pinion bearing pilot, 
J-34309-15, is used to center the rear pinion bearing 
only. The rear pinion bearing locking seat, J-34309-4 is 
used to lock the bearing to the assembly. 

3. Place the pinion preload shim selector tool J-34309-1 gauge 
screw assembly with the pinion rear bearing inner cone 
installed into the final drive housing. 

4. Assemble the front pinion bearing inner cone and the 
J-34309-2 gauge anvil together with the J-34309-1 gauge 
screw in the final drive housing. Make sure that the pinion 
height gauge plate, J-34309-16, will turn a full 360 degrees, 
and tighten the two sections together by hand. 

5. Turn the assembly several times to seat the bearings. 
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ADJUSTMENT (Model C200) 

Pinion Gear Height (Cont'd) 
6. Measure the turning torque at the end of the J-34309-2 

gauge anvil using torque wrench J-25765A. 

Turning torque specification: 
1.0-1.3 N-m 
(10 -13 kg-cm, 8.7 -11.3 in-lb) 
with no pinion seal installed. 

7. Place the J-34309-11 "C200" pinion height adapter onto the 
gauge plate and tighten it by hand. 

CAUTION: 
Make sure all machined surfaces are clean. 

PINION HEIGHT ADJUSTING WASHER SELECTION 

8. Now, position the side bearing discs, J-25269-4, and arbor 
firmly into the side bearing bores. 

9. Install the side bearing caps and torque the cap bolts. 

Specification: 
88 - 98 N-m (9 - 10 kg-m, 65 - 72 ft-lb) 

10. Select the correct standard pinion height adjusting washer 
thickness by using a standard gauge of 3.5 mm (0.138 in) 
and your J-34309-01 feeler gauge. Measure the gap between 
the J-34309-11 "C200" pinion height adapter and the arbor. 
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L Head number (Hl 

ADJUSTMENT (Model C200) 

SPD542 

Pinion Gear Height (Cont'd) 

11. Write down your exact total measurement. 

12. Correct the pinion height washer size by referring to the "pi
nion head number." 

NOTE: 
There are two numbers painted on the pinion gear. 
The first one refers to the pinion and ring gear as a 
matched set and should be the same as the number on 
the ring gear. The second number is the "pinion head 
height number," and it refers to the ideal pinion height 
from standard for the quietest operation. 

Use the following chart to determine the correct 
pinion height washer. 

Pinion Add or Remove From the 
Height Head Standard Pinion Height Washer 

Number Thickness Measurement 

-6 Add 0.06 mm (0.0024 in) 
-5 Add 0.05 mm (0.0020 in) 
-4 Add 0.04 mm (0.0016 in) 
-3 Add 0.03 mm (0.0012 in) 
-2 Add 0.02 mm (0.0008 in) 
-1 Add 0.01 mm (0.0004 in) 

0 • Use the selected washer thickness 
+1 Subtract 0.01 mm (0.0004 in) 
+2 Subtract 0.02 mm (0.0008 in) 
+3 Subtract 0.03 mm (0.0012 in) 
+4 Subtract 0.04 mm (0.0016 in) 
+5 Subtract 0.05 mm (0.0020 in) 
+6 Subtract 0.06 mm (0.0024 in) 
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ADJUSTMENT (Model C200) 

Pinion Gear Height (Cont'd) 

13. Select the correct pinion height washer from the following 
chart. 

Drive Pinion Height Adjusting Washer C200 

Thickness mm (in) Part No. 

3.09 (0.1217) 38154-P6017 
3.12 (0.1228) 38154-P6018 
3.15 I0.1240) 38154-P6019 
3.18 (0.1252) 38154-P6020 
3.21 (0.1264) 38154-P6021 
3.24 (0.1276) 38154-P6022 
3.27 (0.1287) 38154-P6023 
3.30 (0.1299) 38154-P6024 
3.33 (0.1311) 38154-P6025 
3.36 (0.1323) 38154-P6026 
3.39 (0.1335) 38154-P6027 . 
3.42 (0.1346) 38154-P6028 
3.45 (0.1358) 38154-P6029 
3.48 (0.1370) 38154-P6030 
3.51 (0.1382) 38154-P6031 
3.54 (0.1394) 38154-P6032 
3.57 (0.1406) 38154-P6033 
3.60 (0.1417) 38154-P6034 
3.63 (0.1429) 38154-P6035 
3.66 (0.1441) 38154-P6036 

14. Remove the J-34309 pinion preload shim selector tool from 
the final drive housing and disassemble to retrieve the pinion 
bearings. 
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ADJUSTMENT (Model C200) 

SPD199 

Tooth Contact 
Checking gear tooth contact pattern is necessary to verify correct 
relationship between ring gear and drive pinion. 
Hypoid gear sets which are not positioned properly in relation to 
one another may be noisy, or have short life, or both. With a 
pattern check, the most desirable contact for low noise level and 
long life can be assured. 

1. T·horoughly 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 by hand and rotate the ring 
gear in both directions. 

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. 
However, in rare cases you may have to use trial-and-error processes until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how well the final drive has been set up. 

Heel contact Face. contact 

To correct, increase thickness of pinion 
height adjusting washer in order to bring 
drive pinion close to ring gear. 

Toe contact Flank contact 

~~ 
To correct, reduce thickness of pinion 
height adjusting washer in order to make 
drive pinion go away from ·ring gear. 

eo--•~""/ ~\-------

~ ~ 
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ASSEMBLY (Model C200) 

SPD828 

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 backlash between side gear and pinion mate gear by 
selecting side gear thrust washer. (Refer to S.D.S.) 

Backlash between side gear and pinion mate gear 
(Clearance between side gear thrust washer and 
differential case): 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

4. Install pinion mate shaft lock pin with a punch. 
Make sure lock pin is flush with case. 

5. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 
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Tool@ 

Tool@ 

ASSEMBLY (Model C200) 

SPD554 

PD353 

B 

SPD656 

Differential Case -2-pinion type- (Cont'd) 
6. Place differential case on ring gear. 
7. Apply locking agent [Locktite (stud lock) or equivalent] to 

ring gear bolts, and install them. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt head 
with a hammer. 

8. Press-fit side bearing inner cones on differential case with 
Tool. 

Tool number: 
@ ST33230000 (J25805-01") 
@ ST33061000 (J8107-2) 

Differential Case -4-pinion type-
1. Measure clearance between side gear thrust washer and dif

ferential case. 
Clearance between side gear thrust washer 
and differential case {A - B): 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 
The clearance can be adjusted with side gear thrust washer. 
(Refer to S.D.S.) 

2. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

3. Install differential case L.H. and R.H. 
4. Install differential case on ring gear. 
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Pinion rear 

Pinion front 

Press 

ASSEMBLY (Model C200) 

Tool@ PD353 

SPD679 

Adjusting 
washer 

SPD377 

Differential Case -4-pinion type- (Cont'd) 
5. Place differential case on ring gear. 
6. Apply locking agent [Locktite (stud lock) or equivalent] to 

ring gear bolts, and install them. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt head 
with a hammer. 

7. Press-fit side bearing inner cones on differential case with 
Tool. 

Tool number: 
@ ST33230000 {J25805-01) 
@ ST33061000 (J8107-2) 

Differential Carrier 
1. Press-fit front and rear bearing outer races with Tools. 

Tool number: 
@ ST30611000 (J25742-1) 
@ ST30621000 (J25742-5) 
© ST30613000 (J25742-3) 

2. Select pinion height adjusting washer, referring to 
Adjustment. 

3. Install pinion height adjusting washer in drive pinion, and 
press-fit rear bearing inner cone in it, with press and Tool. 

Tool number: ST30901000 ( ) 
Equivalent tool (J26010-01) 
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ASSEMBL V ( Model C200) 

SPD581 

SPD557 

rive pinion bearing 
djusting washer \ 

-!':? 

~\' ~--

1 -

Collapsible spacer 

Soft hammer 
SPD708 

SPD204 

Differential Carrier (Cont'd) 
4. Place pinion front bearing inner cone in gear carrier. 

5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 
Install front oil seal. 

Tool number: KV38100500 ( 
Equivalent tool (J25273) 

6. Place drive pinion bearing spacer, drive pinion bearing ad
justing washer and drive pinion in gear carrier. 

7. Insert companion flange into drive pinion by tapping the 
companion flange with a soft hammer. 

8. Tighten pinion nut to 127 N-m (13 kg-m, 94 ft-lb). 
The threaded portion of drive pinion and pinion nut should be 
free from oil or grease. 

Tool number: KV38104700 (J34311) 
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ASSEMBLY (Model C200) 

SPD241 

Side bearing spacer 

ll 

Differential Carrier (Cont'd) 
9. Tighten the pinion nut by very small degrees until the speci

fied preload is achieved. When checking the preload, turn 
the drive pinion in both directions several times to set the 
bearing rollers. 

Tool number: ST3127S000 (See J25765-A) 
Pinion bearing preload: 

1.1 -1.7 N,m 
(11 - 17 kg-cm, 9.5 - 14.8 in-lb) 

This procedure will have to be repeated if: 
• Maximum preload is achieved before the minimum pinion 

nut torque is reached. 
• Minimum preload is not achieved before maximum pinion 

nut torque is reached. 

10. Select side bearing adjusting washer. 
Refer to Adjustment. 

11. Install differential case assembly with side bearing outer races 
into gear carrier. 

12. Insert left and right side bearing adjusting washers in place 
between side bearing and carrier. 

13. Drive in side bearing spacer with Tool. 
Tool number: KV38100600 (J25267) 

14. Align mark on bearing cap with that on gear carrier and 
install bearing cap on gear carrier. 
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Tool 

ASSEMBLY (Model C200) 

SPD241 

Differential Carrier (Cont'd) 
15. Measure ring gear-to-drive pinion backlash with a dial indi

cator. 
Ring gear-to-drive pinion backlash: 

0.13 -0.18 mm 
(0.0051 - 0.0071 in) 

• If backlash is too small, decrease thickness of right shim and 
increase thickness of left shim by the same amount. 
If backlash is too great, reverse the above procedure. 

Never change the total amount of shims as it will change the 
bearing preload. 

16. Check total preload with Tool. 
When checking preload, turn drive pImon in both directions 
several times to seat bearing rollers correctly. 

Total preload: 
1.2 - 2.3 N-m 
(12 - 23 kg-cm, 10 - 20 in-lb) 

Tool number: ST3127S000 (See J25765-A) 

• If preload is too great, remove the same amount of shim from 
eash side. 

• If preload is too small, add the same amount of shim to each 
side. 

Never add or remove a different number of shims for each side as 
it will change ring gear-to-drive pinion backlash. 

17. Recheck ring gear-to-drive pinion backlash because increase 
or decrease in thickness of shims will cause change of ring 
gear-to-pinion backlash. 

18. Check runout of ring gear with a dial indicator. 
Runout limit: 

0.08 mm (0.0031 in) 

• If backlash varies excessively in different places, the variance 
may have resulted from foreign matter caught between the 
ring gear and the differential case. 

• If the backlash varies greatly when the runout of the ring gear 
is within a specified range, the hypoid gear set or differential 
case should be replaced. 

19. Check tooth contact. 
Refer to Adjustment. 

20. Install rear cover and gasket. 
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DISASSEMBLY (Model H233B) 

]!~~\~ -·:f)-, /~ ~P\ ~' 

Tool 

II SPD149 

Tool 

SPD683 

Pre-inspection 
Before disassembling final drive, perform the following inspec
tion. 
• Total preload 
1) Turn drive pinion in both directions several times to seat 

bearing rollers correctly. 
2) Check total preload with Tool. 

Total preload: 
1.0- 2.0 N-m 
(10 - 20 kg-cm, 8.7 - 17.4 in-lb) 

Tool number: ST3127S000 (See J25765-A) 

• Ring gear to drive pinion backlash 
Check backlash of ring gear with a dial indicator at several 
points. 

Ring gear-to-drive pinion backlash: 
0.15 - 0.20 mm (0.0059 - 0.0079 in) 

• Ring gear runout 
Check runout of ring gear with a dial indicator. 

Runout limit: 
0.08 mm (0.0031 in) 

• Tooth contact 
Check tooth contact, referring 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: 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

Differential Carrier 
1. Mount final drive assembly on Tool. 

Tool number: ST06340000 ( 
Equivalent tool (J25602-3), (J34310) 
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Match mark 

DISASSEMBLY {Model H233B) 

SPD249 

SPD684 

Differential Carrier {Cont'd) 
2. Put match marks on one side of side bearing cap with paint 

or punch to ensure that it is replaced in proper position 
during reassembly. 

Bearing caps are line-bored during manufacture and should be 
put back in their original places. 

3. Remove side lock fingers and side bearing caps. 

4. Remove side bearing adjuster with Tool. 
Tool number: ST32580000 (J34312) 

5. Remove differential case assembly with a pry bar. 

Be careful to keep the side bearing outer races together with their 
respective inner cones - do not mix them up. 
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DISASSEMBLY (Model H233B) 

SPD018 

Differential Carrier (Cont'd) 
6. Remove drive pinion nut with Tool. 

Tool number: KV38104700 (J34311) 

7. Remove companion flange with puller. 

8. Take out drive pinion together with pinion rear bearing inner 
cone, drive pinion bearing spacer and pinion bearing adjusting 
shim. 

9. Remove front oil seal and pinion front bearing inner cone. 
10. Remove pinion bearing outer races with a brass drift. 

11. Remove pinion rear bearing inner cone and drive pinion ad
justing washer. 

Tool number: ST30031000 (J22912-01) 
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Tool@ 

DISASSEMBLY (Model H233B) 

SPD022 

Lock strap 

Differential Case 
1. Remove side bearing inner cones. 
To prevent damage to bearing, engage puller jaws in groove. 

Tool number: 
® ST33051001 ( 

Equivalent tool (J22888) 
@ ST33061000 (J8107-2) 

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. 

3. Tap ring gear off differential case with a soft hammer. 
Tap evenly all around to keep ring gear from binding. 
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DISASSEMBLY (Model H233B) 

Differential Case (Cont'd) 
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. 
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2-pinion type 

4-pinion type 

INSPECTION (Model H2338) 

SPD717 

Ring Gear and Drive Pinion 
Check gear teeth for scoring, cracking or chipping. 
If any damaged part is evident, replace ring gear and drive pinion 
as a set (hypoid gear set). 

Differential Case Assembly 
Check mating surfaces of differential case, side gears, pinion mate 
gears, pinion mate shaft, 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 cone as a set. 
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No. of discs and plates 

Friction disc 

Friction plate 

Spring disc 

Spring plate 

Differential 

LIMITED $LIP DIFFERENTIAL (For H233B) 

H233B 

5 
6 

... 

Friction plate 

Spring disc (H233B) 

Spring plate 

Differential case 
couple bolt 
A 54 • 64 N•m (5.5 - 6.5 kg-m, 

40 - 47 ft-lb) L k ~ 
oc strap~ 

I Pinion mate shaft 

~ ' 

Side gear 

CAUTION: 

~ .... · ,. ,. It) 

Pinion mate thrust washer 

Pinion mate gear 

Differential 
case "B" 

SPD762 

Do not run engine when one wheel (rear) is off the ground. 

Preparation for Disassembly 
CHECKING DIFFERENTIAL TORQUE 
Measure differential torque with Tool. 
If it is not within the specifications, inspect components of 
limited slip differential. 

Differential torque: 
177-216 N,m 
(18 - 22 kg-m, 130 - 159 ft-lb) 

Tool number: 
@ KV38105210 ( ) 
@ KV38105220 ( ) 
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LIMITED SLIP DIFFERENTIAL (For H2338) 

Disassembly 
1. Remove side bearing inner cone with Tool. 
2. Remove ring gear by spreading out lock straps. 

3. Loosen ring gear bolts in a criss-cross fashion. 
4. Tap ring gear off gear case with a soft hammer. 
Tap evenly all around to keep ring gear from binding. 

5. Remove differential case by spreading out lock straps. 

6. Remove couple bolts on differential cases A and B with a 
press. 

Tool number: ST33081000 ( ) 

7. Separate differential case A and B. 
Draw out component parts (discs and plates, etc.}. 

Put marks on gears and pressure rings so that they can be rein
stalled 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. 

CD Differential case A 
® Differential case B 
@ Side gear 
© Pinion mate gear 
@ Pinion mate shaft 
® Thrust block 
(j) Friction plate guide 

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. 
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s: 

• : Measuring points 
A : Projected portion 
B : Frictional surface 

A- B = Wear limit mm (in) 

LIMITED SLIP DIFFERENTIAL (For H238B) 

SPD279 

SPD403 

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. 

Allowable warpage: 
0.05 - 0.15 mm (0.0020 - 0.0059 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 ex
ceeded. 

5. Measure frictional surfaces and projected portions of friction 
disc, friction plate; spring plate and spring disc (H233B only). 

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 
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Differential case B 

LIMITED SLIP DIFFERENTIAL (For H233B) 

Dip caliper Differential 

Adjustment 
FRICTION DISC AND FRICTION PLATE END PLAY 
End play of friction disc and friction plate can be calculated by 
using following equation and should be adjusted within following 
range. 
Adjustment can be made by selecting friction disc having two 
different thicknesses. 

End play E: 
0.10 - 0.30 mm (0.0039 - 0.0118 in) 

E = A - (B + C) 

A: Length of differential case contact surface 
to differential case inner bottom. 

B: Total thickness of friction discs, friction plates, 
spring disc and spring plate in differential case 
on one side. 

C: Length of differential case contact surface to 
back side of side gear. 

1. Measure values of "A". 
Standard length A: 

49.50 - 49.55 mm (1.9488 - 1.9508 in) 

2. Measure thickness of each disc and plate. 
Total thickness "B": 

19.24 - 20.26 mm (0.7575 - 0.7976 in) 

No. of discs and plates 

Friction disc 

Friction plate 

Spring disc 

Spring plate 
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Suitable block 
( master pup 30 mm 

(1.18 in)) 

Suitable block 
(master pup 30 mm 

(1.18 in)] 

LIMITED SLIP DIFFERENTIAL (For H2338) 

SPD418 

SPD419 

Friction disc 

Friction plate 

SPD421 

Adjustment (Cont'd) 
3. Measure values of "C". 
( 1) Attach a dial indicator to the base plate. 
(2) Place differential case B on the base plate, and install a 
master gauge on case B. 
Then adjust the dial indicator scale to zero with its tip on the 
master gauge. 

(3) Install pinion mate gears, side gears and pinion mate shaft 
in differential case B. 

(4) Set dial indicator's tip on the side gear, and read the indi
cation. 

Example: 

E=A-D 
= A - (B + C) 
= 0. 1 to 0.3 mm 

A= 49.52 mm 
B = 19.45 mm 
C = 29.7 mm 
D = B+C 

B ... 19.45 
+ C ... 29.7 

49.15 

E=A-D 
A ... 49.52 

- D ... 49.15 

0.37 

From the above equation, end play of 0.37 mm exceeds the 
specified range of 0.1 to 0.3 mm. 
Select suitable discs and plates to adjust correctly. 

Assembly 
Prior to assembling discs and plates, properly lubricate them by 
dipping them in limited slip differential oil. 
1. Alternately position specified number of friction plates and 

friction discs on rear of side gear. 
Always position a friction plate first on rear of side gear. 
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Spring disc 

LIMITED SLIP DIFFERENTIAL (For H233B) 

SPD422 

SPD423 

Suitable block 

Assembly (Cont'd) 
2. • Install spring disc. 
Align the twelve angular holes in spring disc with the hexagonal 
area of the side gear, 

3. Install spring plate. 

4. Install friction plate guides. 
Correctly align the raised portions of friction plates, and apply 
grease to inner surfaces of friction plate guides to prevent them 
from falling. 

5. Install differential case B over side gear, discs, plates and 
friction plate guide assembly. 
• Install differential case B while supporting friction plate 

guides with your middle finger inserted through oil hole in 
differential case. 

• Be careful not to detach spring disc from the hexagonal part 
of the side gear. 

6. Install pinion mate gears and pinion shaft to differential case 
B. 
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LIMITED SLIP DIFFERENTIAL (For H233B) 

Assembly (Cont'd) 
7. Install thrust block. 

8. Install side gear to pinion mate gears. 
9. Install each disc and plate. 
Use same procedures as outlined in steps 1. through 4. above. 

10. Install differential case A. 
Position differential cases A and B by correctly aligning marks 
stamped· on cases. 

11. Tighten differential case bolts. 
12. Place ring gear on differential case and install new lock straps 

and bolts. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt head 

with a hammer. 
Then bend up lock straps to lock the bolts in place. 
13. Install side bearing inner cone. 
14. Check differential torque. 
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ADJUSTMENT (Model H233B) 

For quiet and reliable final drive operation, the following five 
adjustments must be made correctly: 

1. Pinion Bearing Preload. 

2. Pinion Gear Height. 

3. Side Bearing Preload. 

4. Ring Gear-to-pinion Backlash. (Refer to ASSEMBLY.) 

5. Ring and Pinion Gear Tooth Contact Pattern. 

Pinion Bearing Preload and Pinion Gear Height 
1. Make sure all parts are clean and that the bearings are 

well lubricated. 

2. Assemble the pinion gear bearings into the pinion pre-load 
shim selector tool, J-34309. 

• Rear Pinion Bearing - the rear pinion bearing pilot, 
J-34309-8, is used to center the rear pinion bearing only. 
The rear pinion bearing locking seat, J-34309-4, is used to 
lock the bearing to the assembly. 

• Front Pinion Bearing - make sure the J-34309-3, front 
pinion bearing seat is secured tightly against the J-34309-2 
gauge anvil. Then turn the front pinion bearing pilot, 
J-34309-5, to secure the bearing in its proper position. 

3. Place the pinion preload shim selector tool gauge screw 
assembly, J-34309-1, with the pinion rear bearing inner 
cone installed, into the final drive housing. 
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ADJUSTMENT (Model H233B) 

Pinion Bearing Preload and Pinion Gear Height 
(Cont'd) 

4. Install the J-34309-2 gauge anvil with the front pinion 
bearing into the final drive housing and assemble it to the 
J-34309-1 gauge screw. Make sure that the J-34309-16 
gauge plate will turn a full 360 degrees, and tighten the two 
sections by hand to set bearing pre-load. 

5. Turn the assembly several times to seat the bearings. 

6. Measure· the turning torque at the end of the J-34309-2 
gauge anvil using torque wrench J-25765A. 

Turning torque specification: 
0.4 - 0.9 N-m (4 - 9 kg-cm, 3.5 - 7 .8 in-lb) 

7. Place the J-34309-12 "H233B" pinion height adapter onto 
the gauge plate and tighten it by hand. 

Caution: Make sure all machined surfaces are clean. 

PINION BEARING PRELOAD WASHER SELECTION 

8. Place the solid pinion bearing adjusting spacer squarely 
into the recessed portion of the J-34309-2 gauge anvil. 
Rest its end on the J-34309-1 gauge screw. 

9. Select the correct thickness of pinion bearing preload 
adjusting washer using your J-34309-101 feeler gauge. 
The exact measurement you get with your feeler gauge is 
the thickness of the adjusting shim required. Select the 
correct shim from the following chart. 
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ADJUSTMENT (Model H2338) 

Pinion Bearing Preload and Pinion Gear Height 
(Cont'd) 

Drive pinion bearing preload adjusting shim (H233B) 

Thickness mm (in) Part Number 

0.40 (0.0157) 24127-4301P 
0.45 (0.0177) 24127-4302P 
0.50 (0.0197) 24127-4303P 
0.55 (0.0217) 24127-4304P 
0.60 (0.0236) 24127-4305P 
0.65 (0.0256) 24127-4306P 
0. 70 (0.0276) 24127-4307P 
0. 75 (0.0295) 24127-4308P 

10. Set correct pinion bearing preload adjusting shim aside for 
use when assembling the pinion and bearings into the final 
drive housing. 

PINION HEIGHT ADJUSTING WASHER SELECTION 

11. Position the J-25269-18 side bearing discs and the arbor 
into the side bearing bores. 

12. Install the bearing caps and torque the bolts. 

Specification: 
93 -103 N-m (9.5 - 10.5 kg-m, 69 - 76 ft-lb) 

13. Select the correct standard pinion height adjusting washer 
thickness using a standard gauge of 2.5, 3.0, or 3.5 mm 
(0.098, 0.118, or 0.138 in) and your J-34309-101 feeler 
gauge. Measure the distance between the J-34309-12 
"H233B" pinion height adapter and the arbor. 
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L Head number (H) 

ADJUSTMENT (Model H233B) 

SPD542 

Pinion Bearing Preload and Pinion Gear Height 
(Cont'd) 

14. Write down your exact total measurement. 

15. Correct the pinion height washer size by referring to the 
"pinion head height number." 

Note: There are two numbers painted on the pinion gear. 
The first one refers to the pinion and ring gear as a 
matched set and should be the same as the number on 
the ring gear. The second number is the "pinion head 
height number," and it refers to the ideal pinion 
height from standard for the quietest operation. Use 
the following chart to determine the correct pinion 
height washer. 

Pinion Head Add or Remove from the Selected 

Height Number Standard Pinion Height Washer 
Thickness Measurement 

-6 Add 0.06 mm (0.0024 in) 
-5 Add 0.05 mm (0.0020 in) 
-4 Add 0.04 mm (0.0016 in) 
-3 Add 0.03 mm (0.0012 in) 
-2 Add 0.02 mm (0.0008 in) 
-1 Add 0.01 mm (0.0004 in) 

0 Use the selected washer thickness 
+1 Subtract 0.01 mm (0.0004 in) 
+2 Subtract 0.02 mm (0.0008 in) 
+3 Subtract 0.03 mm (0.0012 in) 
+4 Subtract 0.04 mm (0.0016 in) 
+5 Subtract 0.05 mm (0.0020 in) 
+6 Subtract 0.06 mm (0.0024 in) 
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ADJUSTMENT (Model H233B) 
Pinion Bearing Preload and Pinion Gear Height 
(Cont'd) 
16. Select the correct pinion height washer from the following 

chart. 

Drive pinion height adjusting washer (H233B) 

Thickness mm (in) Part number 

2.58 (0.1016) 38154-P6000 
2.61 (0.1028) 38154-P6001 
2.64 (0.1039) 38154-P6002 
2.67 (0.1051) 38154-P6003 
2.70 (0.1063) 38154-P6004 
2. 73 (0. 1075) 38154-P6005 
2.76 (0.1087) 38154-P6006 
2.79 (0.1098) 38154-P6007 
2.82 (0. 1110) 38154-P6008 
2.85 (0.1122) 38154-P6009 
2.88 (0.1134) 38154-P6010 
2.91 (0.1146) 38154-P6011 
2.94 (0. 1157) 38154-P6012 
2.97 (0. 1169) 38154-P6013 
3.00 (0.1181) 38154-P6014 
3.03 (0.1193) 38154-P6015 
3.06 (0.1205) 38154-P6016 
3.09 (0.1217) 38154-PS0 17 
3.12 (0.1228) 38154-P6Q 18 
3.15 (0.1240) 38154-P6019 
3.18 (0.1252) 38154-P6020 
3.21 (0.1264) 38154-P6021 
3.24 (0.1276) 38154-P6022 
3.27 (0.1287) 38154-P6023 
3.30 (0.1299) 38154-P6024 
3.33 (0.1311) 38154-P6025 
3.36 (0.1323) 38154-P6026 
3.39 (0.1335) 38154-P6027 
3.42 (0.1346) 38154-P6028 
3.45 (0.1358) 38154-P6029 
3.48 (0.1370) 38154-P6030 
3.51 (0. 1382) 38154-P6031 
3.54 (0. 1394) 38154-P6032 
3.57 (0.1406) 38154-P6033 
3.60 (0.1417) 38154-P6034 
3.63 (0.1429) 38154-P6035 
3.66 (0. 1441) 38154-P6036 

17. Remove the J-34309 pinion pre load shim selector tool from 
the final drive housing and disassemble to retrieve the pinion 

bearings. 
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ADJUSTMENT (Model H233B) 

SPD005 

SPD695 

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 in relation to 
one another may be noisy, or have short life or both. With a 
pattern check, the most desirable contact for low noise level and 
long life can be assured. 

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 by hand and rotate the ring 
gear in both directions. 

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. ,, 
However, in rare cases you may have to use trial-and-error processes until you get a good tooth contact pattern. 
The tooth pattern is the best indication of how well a differential has been set up. 

Heel contact Face contact 

To correct, increase thickness of pinion 
height adjusting washer in order to bring 
drive pinion close to ring gear. 

Toe contact Flank contact 

~~ 
To correct, reduce thickness of pinion 
height adjusting washer in order to make 
drive pinion go away from ring gear. 

eo,_._,., ...... / ~I=" 

~ ~ 
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ASSEMBLY (Model H2338) 

Differential Case -2-pinion type-
1. Install side gears, pinion mate gears and thrust washers into 

differential case. 

2. Fit pinion mate shaft to differential case so that it meets lock 
pin holes. 

3. Adjust backlash between side gear and pinion mate gear by 
selecting side gear thrust washer. (Refer to S.D.S.) 

Backlash between side gear and pinion mate gear 
(Clearance between side gear thrust washer and 
differential case): 

0.10 - 0.20 mm (0.0039 - 0.0079 in) 

4. Install pinion mate shaft lock pin with a punch. 
Make sure lock pin is flush with case. 

5. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

6. Install differential case assembly on ring gear. 
7. Install new lock straps and ring gear bolts. 
• Tighten bolts in a criss-cross fashion, lightly tapping bolt 

head with a hammer. 
• Then bend up lock straps to lock the bolts in place. 
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Tool@ 

ASSEMBLY (Model H2338) 

PD244 

B 

SPD656 

Differential Case -2-pinion type- (Cont'd) 
8. Press-fit side bearing inner cones on differential case with 

Tool. 
Tool number: 

@ ST33190000 ( 
Equivalent tool (J25523) 

@ ST33081000 ( ) 

Differential Case -4-pinion type-
1. Measure clearance between side gear thrust washer and dif

ferential case. 
Clearance between side gear thrust washer 
and differential case (A - B): 

0.10- 0.20 mm (0.0039 - 0.0079 in) 
The clearance can be adjusted with side gear thrust washer. 
(Refer to S.D.S.) 

2. Apply gear oil to gear tooth surfaces and thrust surfaces and 
check to see they turn properly. 

3. Install differential case L.H. and R.H. 
4. Install differential case on ring gear. 

5. Place differential case on ring gear. 
6. Apply locking agent [Locktite (stud lock) or equivalent] to 

ring gear bolts, and install them. 
Tighten bolts in a criss-cross fashion, lightly tapping bolt head 
with a hammer. 
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bearing outer race 

Tool© 

Tool@ 

i:-Jr 

I\·~*~~~ 

on front 
ring outer race 

Press 

ASSEMBLY (Model H233B) 

Tool@ 

Tool@ PD353 

Tool@ 

{! 1} 

;~ 

SPD580 

Adjusting 
washer 

SPD377 

SPD581. 

Differential Case -4-pinion type- (Cont'd) 
7. Press-fit side bearing inner cones on differential case with 

Tool. 
Tool number: 

@ ST33190000 (-) 
Equivalent tool (J25523) 

@ ST33081000 (-) 

Differential Carrier 
1. Press-fit front and rear bearing outer races with Tools. 

Tool number: 
@ ST30611000 (J25742-1) 
@ ST30621000 (J25742-5) 
© ST30613000 (J25742-3) 

2. Select drive pinion adjusting washer, referring to ADJUST
MENT. 

3. Install drive pinion adjusting washer in drive pinion, and 
press-fit pinion rear bearing inner cone in it with press and 
Tool. 

Tool number: ST30901000 ( 
Equivalent tool (J26010-01) 

4. Place pinion front bearing inner cone in gear carrier. 
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Tool 

I 
11 

ASSEMBLY (Model H2338) 

SPD149 

Differential Carrier (Cont'd) 
5. Apply multi-purpose grease to cavity at sealing lips of oil seal. 

Install front oil seal. 
Tool number: 

@ ST30720000 ( 
Equivalent tool (J25405) 

@ 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. 

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 (J34311) 

9. Turn drive pinion in both directions several times, and 
measure pinion bearing preload. 

Tool number: ST3127S000 (See J25765-A) 
Pinion bearing preload: 

0.5- 1.0 N-m 
(5 - 10 kg-cm, 4.3 - 8.7 in-lb) 
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ASSEMBLY (Model H233B) 

Differential Carrier (Cont'd) 
10. Install differential case assembly with side bearing outer races 

into gear carrier. 

11. Position side bearing adjusters on gear carrier with threads 
properly engaged; screw in adjusters lightly at this stage of 
assembly. 

Tool number: ST32580000 (J34312) 

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. 

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 tighten
ing 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 directions 
several times to set bearing rollers. 

Tool number: ST3127S000 (See J25765-A) 
Total preload: 

1.0 - 2.0 N-m 
(10 - 20 kg-cm, 8.7 - 17.4 in-lb) 
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ASSEMBLY (Model H233B) 

Differential Carrier (Cont'd) 
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, the variance 
may have resulted from foreign matter caught between the 
ring gear and the differential case. 

• If the backlash varies greatly when the runout of the ring gear 
is within a specified range, the hypoid gear set or differential 
case should be replaced. 

17. Check tooth contact. (Refer to ADJUSTMENT.) 

PD-126 
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GENERAL SPECIFICATIONS 

2WD 

VG30i Z24i 

Applied model M/T A/T M/T A/T 

Standard Long Standard Long Standard Long Standard Long 
wheel- wheel- wheel- wheel- wheel- wheel- wheel- wheel-

base base base base base base base base 

Model 3S80B 3563A 

Number of joints 3 3 

Coupling method with 
Sleeve type 

transmission 

Distance between yokes 
80 (3.15) 63 (2.48) 

mm(in) 

Type of journal bearing Solid type (Disassembly type) Shell type (Non-disassembly type) 

Shaft length 
(Spider to spider) 

1st mm(in) 690 (27.17) 590 (23.23) 669 (26.34) 569 (22.40) 

2nd mm (in) 
660 960 660 960 687 987 687 987 

(25.98) (37.80) (25.98) (37.80) (27.05) (38.86) (27.05) (38.86) 

Shaft outer diameter 

1st mm (in) 75 (2.95) 75 (2.95) 

2nd mm (in) 65 (2.56) 63.5 (2.500) 

4WD 

Front propeller shaft Rear propeller shaft 

Z24i VG30i VG30i Z24i 

Standard Long Standard Long 
M/T M/T A/T wheel- wheel- wheel- wheel-

base base base base en 
2F63H 2F71H 2580B 3S80B 2S71 H 3S71 H m 

::D 
2 2 3 2 3 < -0 

Flange type Sleeve type m 
C 

63 
71 (2.80) 80 (3.15) 71 (2.80) 

(2.48) ~ 
l> 

Solid type (Disassembly type) "'O )> .. 2 0 
C "C 

546 542 540 950 430 965 420 
(21.50) (21.34) (21.26) (37.40) (16.93) (37.99) (16.54) 

819 842 
- - - (32.24) 

-
(33.15) 

52.. en i" "'O .. m en 0 :::r -m .,, .... -r+ 0 
63.5 65 50.8 65 75 

(2.500) (2.56) (2~000) (2.56) (2.95) ~ 
65 65 - - - (2.56) - (2.56) 

0 
2 
en -en . 
C 
en -



SERVICE DATA 

Propeller shaft runout limit 

Journal axial play 

3S63A 

3S63H 

2S80B, 3S80B 

2F71H,2F63H 

Snap ring (63H) 

Thickness 

2.00 (0.0787) 

2.02 (0.0795) 

2.04 (0.0803) 

2.06 (0.0811) 

2.08 (0.0819) 

2.10 (0.0827) 

2.12 (0.0835) 

Snap ring (80B) 

Thickness 

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 (0.0657) 

SERVICE DATA AND SPECIFICATIONS (S.D.5.) 

Color 

White 

Yellow 

Red 

Green 

Blue 

Light brown 

No paint 

Color 

White 

Yellow 

Red 

Green 

Blue 

Light brown 

Black 

Propeller Shaft (Cont'd) 

Unit: mm (in) 

0.6 (0.024) 

0 (0) 

0.2 (0.008) or less 

0.2 (0.008) or less 

0.2 (0.008) or less 

Unit: mm (in) 

Part number 

37146-14600 

37147-14600 

37148-14600 

37149-14600 

37150-14600 

37151-14600 

37152-14600 

Unit: mm (in) 

Part number 

39646-21001 

39647-21001 

39648-21001 

39649-21001 

39646-21002 

39647-21002 

39648-21002 

Snap ring (71 H) 

Thickness Color 

1.49 (0.0587) White 

1.52 (0.0598) Yellow 

1.55 (0.0610) Red 

1.58 (0.0622) Green 

1.61 (0.0634) Blue 

1 .64 (0.0646) Light brown 

1.67 (0.0657) No paint 

TIGHTENING TORQUE 

Unit N-m 

Propeller shaft to 
differential carrier 

63A, 63H, 71 H (Truck) 39 -44 

80B, 71H (Wagon) 78-88 

Propeller shaft 1st tube 
to 2nd tube 

63A, 71H 34- 44 

80B 78 -88 

Center bearing locking nut 
63A, 71H 245 - 294 

80B 235 - 275 

Center bearing bracket to 16-22 
body 

PD-128 

kg-m 

Unit: mm (in) 

Part number 

37146-01 GOO 

37147-01 GOO 

371 48-01 GOO 

37149-01 GOO 

37150-01 GOO 

37151 -01 GOO 

37152-01 GOO 

ft-lb 

4.0 - 4.5 29 - 33 

8-9 58 - 65 

3.5- 4.5 25- 33 

8-9 58- 65 

25 - 30 181 - 217 

24 -28 174-203 

1.6- 2.2 12 - 16 



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

GENERAL SPECIFICATIONS 

Applied model 

Item 

Final drive model 

Ring gear pitch 
diameter mm(in) 

Gear ratio 

Number of teeth 
(Ring gear/Drive 
pinion) 

Oil capacitY 
(approx.) 

~ (USqt, Imp qt) 

*1: ST 
*2: SE 

2WD 

VG30i engine 

M/T A/T 

H233B 

233 (9.17) 

3.700 3.900 

37/10 39/10 

2.8 (3, 2-1/2) 

*3: L.S.D. is optional as sports package. 

SERVICE DATA (R180A) 

Model 

Drive pinion bearing preload adjusting 
method 

Drive pinion preload 
N·m (kg-cm, in-lb) 

(With front oil seal) 

Side bearing adjusting method 

Drive pinion to ring gear 
mm(in) 

Back-
lash Side gear to pinion mate gear 

(Clearance between side gear 
to differential case) mm (in) 

Ring gear runout limit mm (in) 

Total preload N·m (kg-cm, in-lb) 

Differential Carrier 

Truck Van & Wagon 

4WD 4WD 

Z24i engine VG30i engine Z24i engine VG30i engine VG30i engine Z24i engine 

M/T M/T A/T M/T A/T M/T 

MIT A/T 
Front Rear Front Rear Front Rear Front Rear Front Rear Front Rear 

H190A R200A H233B R180A C200 R200A H233B R200A H233B R200A H233B R180A C200 

190 (7.48) 
200 233 180 200 200 233 200 233 200 233 180 200 

(7.87) (9.17) (7.09) (7.87) (7.87) (9.17) (7.87) (9.17) (7.87) (9.17) (7.09) (7.87) 

3.700 3.889 4.375*3 4.375 4.375*1 4.375 
4.375*3 

4.625 
4.625*3 4.625*2 

37/9*1 35/8*1 35/8 
37/10 35/9 35/8 35/8 37/8 

35/8*2 37/8 37/8*2 

1.5 2.8 
1.3 (1-3/8, 

1.5 2.8 1.5 2.8 1.5 2.8 
1.3 (1-3/8, 

1.5 (1-5/8, 1-3/8) (1-5/8, (3, (1-5/8, (3, (1-5/8, (3, (1-5/8, (3, 
1-3/8) 2-1/2) 

1-1/8) 
1-3/8) 2-1/2) 1-3/8) 2-1/2) 1-3/8) 2-1/2) 

1-1/8) 

Drive pinion height adjusting washer (R180A) 
R180A Thickness mm (in) Part No. 

Adjusting spacer and 3.09 (0.1217) 38154-P6017 
washer 

3.12 (0.1228) 38154-P6018 

0.9- 1.7 3.15 (0.1240) 38154-P6019 
(9 • 17, 7.8-14.8) 3.18 (0.1252) 38154-P6020 

Shim 
3.21 (0.1264) 38154-P6021 

3.24 (0.1276) 38154-P6022 
0.13- 0.18 3.27 (0.1287) 38154-P6023 

(0.0051 • 0.0071) 3.30 (0.1299) 38154-P6024 
3.33 (0.1311) 38154-P6025 

0.10-0.20 
(0.0039 - 0.0079) 

3.36 (0.1323) 38154-P6026 

3.39 (0.1335) 38154-P6027 

0.08 (0.0031) 
3.42 (0.1346) 38154-P6028 
3.45 (0.1358) 38154-P6029 

1.0- 2.3 3.48 (0.1370) 38154-P6030 
(10 • 23, 8.7 - 20.0) 3.51 (0.1382) 38154-P6031 

3.54 (0.1394) 38154-P6032 

3.57 (0.1406) 38154-P6033 
3.60 (0.1417) 38154-P6034 

3.63 (0.1429) 38154-P6035 
3.66 (0.1441) 38154-P6036 

PD-129 



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

Differential Carrier (Cont'd) 

Drive pinion bearing adjusting washer (R180A) 

Thickness mm (in) Part-No. 

6.59 (0.2594) 38127-01 GOO 

6.57 (0.2587) 38127-01 G01 

6.55 (0.2579) 38127-01 G02 

6.53 (0.2571) 38127-01 G03 

6.51 (0.2563) 38127-01 G04 

6.49 (0.2555) 38127-01 G05 

6.47 (0.2547) 38127-01G06 

6.45 (0.2539) 38127-01G07 

6.43 (0.2531) 38127-01 GOB 

6.41 (0.2524) 38127-01G09 

6.39 (0.2516) 38127-01G10 

6.37 (0.2508) 38127-01G11 

6.35 (0.2500) 38127-01G12 

6.33 (0.2492) 38127-01G13 

6.31 (0.2484) 38127-01G14 

Drive pinion bearing adjusting spacer (R180A) 

Length mm (in) Part No. 

52.20 (2.0551) 38130-78500 

52.40 (2.0630) 38131-78500 

52.60 (2.0709) 38132-78500 

52.80 (2.0787) 38133-78500 

53.00 (2.0866) 38134-78500 

53.20 (2.0945) 38135-78500 

Side retainer adjusting shim (R180A) 

Thickness mm (in) 

0.20 (0.0079) 

0.25 (0.0098) 

0.30 (0.0118) 

0.40 (0.0157) 

0.50 (0.0197) 

Side gear thrust washer (R180A) 

Thickness mm (in) 

0.775 (0.0305) 

0.825 (0.0325) 

0.875 (0.0344) 

0.925 (0.0364) 

0.975 (0.0384) 

Part No. 

38453-01 GOO 

38453-01 G01 

38453-01 G02 

38453-01 G03 

38453-01 G04 

Part No. 

38424-W2000 

38424-W2001 

38424-W2002 

38424-W2003 

38424-W2004 

Bearing adjusting shim (R180A) 

Thickness mm (in) 

0.1 (0.0039) 

0.2 (0.0079) 

0.3 (0.0118) 

0.4 (0.0157) 

Part No. 

38233-01 G11 

38233-01G12 

38233-01G13 

38233-01 G14 

SERVICE DATA (R200A) 

Final drive model R200A 

Drive pinion bearing preload 
Adjusting spacer and washer 

adjusting method 

Drive pinion preload 
1.13-1.72 

(With front oil seal) 
(11.5 - 17.5, 10.0 - 15.2) 

N·m (kg-cm, in-lb) 

Total preload 1.23 - 2.30 
N·m (kg-cm, in-lb) (12.5- 23.5, 10.9- 20.4) 

Side bearing adjusting method Shim 

Backlash 
Drive pinion to ring gear 

0.13 - 0.18 (0.0051 - 0.0071) 
mm (in) 

Side gear to pinion mate gear 
(Clearance between side gear 0.10 - 0.20 (0.0039 - 0.0079) 
to d ifferentia I case) mm (in) 

Ring gear runout limit mm (in) Less than 0.05 (0.0020) 

PD-130 



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

Differential Carrier (Cont'd) 

Drive pinion adjusting washer (R200A) 

Thickness mm (in) Part No. 

3.09 (0.1217) 38154-P6017 

3.12 (0.1228) 38154-P6018 

3.15 (0.1240) 38154-P6019 

3.18 (0.1252) 38154-P6020 

3.21 (0.1264) 38154-P6021 

3.24 (0.1276) 38154-P6022 

3.27 (0.1287) 38154-P6023 

3.30 (0.1299) 38154-P6024 

3.33 (0.1311) 38154-P6025 

3.36 (0.1323) 38154-P6026 

3.39 (0.1335) 38154-P6027 

3.42 (0.1346) 38154-P6028 

3.45 (0.1358) 38154-P6029 

3.48 (0.1370) 38154-P6030 

3.51 (0.1382) 38154,P6031 

3.54 (0.1394) 38154-P6032 

3.57 (0.1406) 38154-P6033 

3.60 (0.1417) 38154-P6034 

3.63 (0.1429) 38154-P6035 

3.66 (0.1441) 38154-P6036 

Drive pinion bearing adjusting washer ( R200A) 

Thickness mm (in) Part No. 

3.80- 3.82 (0.1496 - 0.1504) 38125-61001 

3.82 - 3.84 (0.1504 - 0.1512) 38126-61001 

3.84 -3.86 (0.1512-0.1520) 38127-61001 

3.86 - 3.88 (0.1520- 0.1528) 38128-61001 

3.88 - 3.90 (0.1528 - 0.1535) 38129-61001 

3.90 - 3 .. 92 (0.1535 - 0.1543) 38130-61001 

3.92 - 3.94 (0.1543 - 0.1551) 38131-61001 

3.94 - 3.96 (0.1551 - 0.1559) 38132-61001 

3.96 - 3.98 (0.1559 - 0.1567) 38133-61001 

3.98 - 4.00 (0.1567 - 0.1575) 38134-61001 

4.00- 4.02 (0.1575 -0.1583) 38135-61001 

4.02 - 4.04 (0.1583 - 0.1591) 38136-61001 

4.04 - 4.06 (0.1591 - 0.1598) 38137-61001 

4.06-4.08 (0.1598-0.1606) 38138-61001 

4.08-4.10 (0.1606-0.1614) 38139-61001 

PD-131 

Drive pinion bearing adjusting spacer (R200A) 

Length mm (in) Part No. 

54.50 (2 .1457) 38165-B4000 

54.80 (2.1575) 38165-B4001 

55.10 (2.1693) 38165-B4002 

55.40 (2.1811) 38165-B4003 

55.70 (2.1929) 38165-B4004 

56.00 (2.2047) 38165-61001 

Side bearing adjusting washer (R200A) 

Thickness mm (in) 

2.00 (0.0787) 

2.05 (0.0807) 

2.10 (0.0827) 

2.15 (0.0846) 

2.20 (0.0866) 

2.25 (0.0886) 

2.30 (0.0906) 

2.35 (0.0925) 

2.40 (0.0945) 

2.45 (0.0965) 

2.50 (0.0984) 

2.55 (0.1004) 

2.60 (0.1024) 

Side gear thrust washer ( R200A) 

Thickness mm (in) 

0.75 - 0.80 (0.0295 • 0.0315) 

0.80 - 0.85 (0.0315 - 0.0335) 

0.85 - 0.90 (0.0335 - 0.0354) 

0.90 - 0.95 (0.0354 - 0.0374) 

Part No. 

38453-N3100 

38453-N3101 

38453-N3102 

38453-N3103 

38453-N3104 

38453-N3105 

38453-N3106 

38453-N3107 

38453-N3108 

38453-N3109 

38453-N3110 

38453-N3111 

38453-N3112 

Part No. 

38424-N3100 

38424-N3101 

38424-N3102 

38424-N3103 



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

Differential Carrier (Cont'd) 

SERVICE DATA (H190A) 

Final drive model H190A 

Drive pinion bearing preload 
Collapsible spacer 

adjusting method 

Drive pinion preload 
1.1 - 1.6 (With front oil seal) 

N·m (kg-cm, in-lb) 
(11 - 16, 9.5 - 13.9) 

Total preload 1.2 • 2.2 
N·m (kg-cm, in-lb) (12-22,10-19) 

Side bearing adjusting method Shim 

Backlash 
Drive pinion to ring gear 0.13-0.18 

mm (in) (0.0051 - 0.0071 I 

Side gear to pinion mate gear 
0.10- 0.20 

(Clearance between side gear 
to differential case) mm (in) (0.0039 • 0.0079) 

Ring gear runout limit mm (in) o.08 (0.0031 I 

Side bearing adjusting shim (H190A) 

Thickness mm (in) Part No. 

0.05 (0.0020) 38453-61200' 

0.07 (0.0028) 38454-61200 

0.10 (0,0039) 38455-61200 

0.20 (0.0079) 38456-61200 

0.50 (0.0197) 38457-61200 

Drive pinion adjusting washer (H190A) 

Thickness mm (in) Part No. 

2.58 (0.1016) 38154-P6000 

2.61 (0.10281 38154-P6001 

2.64 (0.1039) 38154'P6002 

2.67 (0.1051) 38154-P6003 

2.70 (0.1063) 38154-P6004 

2.73 (0.1075) 38154-P6005 

2.76 (0.1087) 38154-P6006 

2.79 (0.1098) 38154-P6007 

2.82 (0.1110) 38154-P6008 

2.85 (0.1122) 38154-P6009 

2.88 (0.1134) 38154-P6010 

2.91 (0.1146) 38154-P6011 

2.94 (0.1157) 38154-P6012 

2.97 (0.1169) 38154-P6013 

3.00 (0.1181) 38154-P6014 

3.03 (0.1193) 38154-P6015 

3.06 (0.1205) 38154-P6016 

3.09 (0.1217) 38154-P6017 

3.12 (0.1228) 38154-P6018 

3.15 (0.1240) 38154-P6019 

3.18 (0.1252) 38154-P6020 

Side gear thrust washer (H190A) 

Thickness mm (in) 

0.775 (0.0305) 

0.825 (0.0325) 

0.875 (0.0344) 

0.925 (0.0364) 

SERVICE DATA (C200) 

Final drive model 

Drive pinion bearing preload 
adjusting method 

Drive pinion preload 
(With front oil seal) 

N·m (kg-cm, in-lb) 

Total preload 
N·m (kg-cm, in-lb) 

Side bearing adjusting method 

Backlash 
Drive pinion to ring gear 

mm (in) 

Side gear to pinion mate gear 
(Clearance between side gear 
to differential case) mm (in) 

Ring gear runout limit mm (in) 

Part No. 

38424-E3000 

38424-E3001 

38424-E3002 

38424-E3003 

C200 

Collapsible spacer 

1.1 • 1.7 
(11 -17, 9.5- 14.8) 

1.2 • 2.3 
(12 • 23, 10 - 20) 

Shim 

0.13- 0.18 
(0.0051 - 0.0011 I 

0.10 • 0.20 
(0.0039 - 0.0079) 

0.05 (0.0020) 

Side bearing adjusting shim (C200) 

Thickness mm (in) Part No. 

2.00 (0.0787) 38453-N3100 

2.05 (0.0807) 38453-N3101 

2.10 (0.0827) 38453-N3102 

2.15 (0.0846) 38453-N3103 

2.20 (0.0866) 38453-N3104 

2.25 (0.0886) 38453-N3105 

2.30 (0.0906) 38453-N3106 

2.35 (0.0925) 38453-N3107 

2.40 (0.0945) 38453-N3108 

2.45 (0.0965) 38453-N3109 

2.50 (0.0984) 38953-N3110 

2.55 (0.1004) 38453-N3111 

2.60 (0.1024) 38453-N3112 

PD-132 



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

Drive pinion adjusting washer (C200) 
Differential Carrier (Cont'd) 

SERVICE DATA (H233B) 

Thickness mm (in) Part No. Model 

3.09 (0.1217) 38154-P6017 

3.12 (0.1228) 38154-P6018 
Drive pinion bearing adjusting method 

3.15 (0.1240) 38154-P6019 

3.18 (0.1252) 38154-P6020 
Drive pinion preload 
(With front oil seal) 

3.21 (0.1264) 38154-P6021 N•m (kg-cm, in-lb) 
3.24 (0.1276) 38154-P6022 

3.27 (0.1287) 38154-P6023 Side bearing adjusting method 

3.30 (0.1299) 38154-P6024 Drive pinion to ring gear 
3.33 (0.1311 I 38154-P6025 mm (in) 

3.36 (0.1323) 38154-P6026 

3.39 (0.1335) 38154-P6027 
Backlash Side gear to pinion mate gear 

(Clearance between side gear 
3.42 (0.1346) 38154-P6028 to differential case) mm (in) 
3.45 (0.1358) 38154-P6029 

3.48 (0.1370) 38154-P6030 Ring gear runout limit mm (in) 

3.51 (0.1382) 38154-P6031 

3.54 (0.1394) 38154-P6032 
Total preload N•m (kg-cm, in-lb) 

3.57 (0.1406) 38154-P6033 

3.60 (0.1417) 38154-P6034 

3.63 (0.1429) 38154-P6035 

3.66 (0.1441 I 38154-P6036 Model 

Allowable warpage 

H233B 

Pinion bearing adjusting 
washer 

0.5 -1.0 
(5 - 10, 4.3- 8.7) 

Side adjuster 

0.15-0.20 
(0.0059 - 0.0079) 

0.10-0.20 
(0.0039 - 0.0079) 

0.08 (0.0031) 

1.0-2.0 
(10 -20, 8.7 -17.4) 

H233B 

Friction disc, plate mm (in) 0.05 - 0.15 (0.0020 - 0.0059) 
Side gear thrust washer (C200) 
2-pinion type differential case 

Thickness mm (in) 

0. 775 (0.03051 

0.825 (0.0325) 

0.875 (0.0344) 

4-pinion type differential case 

Thickness mm (in) 

0.775 (0.0305) 

0.825 (0.0325) 

0.875 (0.0344) 

0.925 (0.0364) 

Part No. 

38424-N3100 

38424-N3101 
38424-N3102 

Part No. 

38424-E3000 

38424-E3001 

38424-E3002 

38424-E3003 

Wear limit 
Friction disc, plate and 
spring disc, plate mm (in) 

0.1 (0.004) or less 

Differential torque 
N•m (kg-m, ft-lb) 177 - 216 

(18 - 22, 130- 159) 

DISCS AND P~ATES 
(For limited slip differential of H233B) 

Unit: mm (in) 

Part number 
Part name Thickness 

H2338 

Friction plate 
1.48- 1.52 38432-C6000 

(0.0583 - 0.0598) 

1.48- 1.52 38433-C6000 
(0.0583 - 0.0598) (Standard type) 

Friction disc 
1.58 - 1.62 38433-C6001 

(0.0622 - 0.0638) (Adjusting type) 

Spring disc 
1.48- 1.52 38436-C6000 

(0.0583 - 0.0598) 

Spring plate 
1.48- 1.52 38435-C6010 

(0.0583- 0.0598) 

PD-133 



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

Differential Carrier (Cont'd) 
Drive pinion bearing adjusting shim (H2338) Drive pinion adjusting washer (H2338) 

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) 

Side gear thrust washer 

Thickness mm (in) 

1. 75 (0.0689) 

1.80 (0.0709) 

1.85 (0.0728) 

Part No. 

24127-4301 P 

24127-4302P 

24127-4303P 

24127-4304P 

24127-4305P 

24127-4306P 

24127-4307P 

24127-4308P 

Part No. 

38424-T5000 

38424-T5001 

38424-T5002 

PD-134 

Thickness mm (in) Part No. 

2.58 (0.1016) 38154-P6000 

2.61 (0.1028) 38154-P6001 

2.64 (0.1039) 38154-P6002 

2.67 (0.1051) 38154-P6003 

2.70 (0.1063) 38154-P6004 

2.73 (0.1075) 38154-P6005 

2.76 (0.1087) 38154-P6006 

2.79 (0.1098) 38154-P6007 

2.82 (0.1110) 38154-P6008 

2.85 (0.1122) 38154-P6009 

2.88 (0.1134) 38154-P6010 

2.91 (0.1146) 38154-P6011 

2.94 (0.1157) 38154-P6012 

2.97 (0.1169) 38154-P6013 

3.00 (0.1181) 38154-P6014 

3.03 (0.1193) 38154°P6015 

3.06 (0.1205) 38154-P6016 

3.09 (0.1217) 38154-P6017 

3.12 (0.1228) 38154-P6018 

3.15 (0.1240) 38154-P6019 

3.18 (0.1252) 38154-P6020 

3.21 (0.1264) 38154-P6021 

3.24 (0.1276) 38154-P6022 

3.27 (0.1287) 38154-P6023 

3.30 (0.1299) 38154-P6024 

3.33 (0.1311) 38154-P6025 

3.36 (0.1323) 38154-P6026 

3.39 (0.1335) 38154-P6027 

3.42 (0.1346) 38154-P6028 

3.45 (0.1358) 38154-P6029 

3.48 (0.1370) 38154-P6030 

3.51 (0.1382) 38154-P6031 

3.54 (0.1394) 38154-P6032 

3.57 (0.1406) 38154-P6033 

3.60 (0.1417) 38154-P6034 

3.63 (0.1429) 38154-P6035 

3.66 (0.1441) 38154-P6036 



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

Differential Carrier (Cont'd) 
TIGHTENING TORQUE (R180A) TIGHTENING TORQUE (H190A) 

Unit N•m kg-m ft-lb Unit N,m kg-m ft-lb 

Final drive installation Final drive installation 
Rear cover to mounting 68-87 6.9-8.9 50-64 Differential carrier to 17 - 25 1.7 - 2.5 12- 18 
insulator rear axle case fixing 

Mounting insulator to 68-87 6.9-8.9 50- 64 bolt 

body Companion flange to 39-44 4.0-4.5 29- 33 

Differential carrier to 68-87 6.9-8.9 50-64 propeller shaft 

suspension member Final drive assembly 

Companion flange to 39-44 4.0-4.5 29-33 Drive pinion nut 127 - 294 13 - 30 94- 217 

propeller shaft Ring gear bolt 

Companion flange to 34-44 3.5-4.5 25- 33 M12 bolt 132 - 152 13.5 - 15.5 98 - 112 
drive shaft Side bearing cap bolt 49-59 5-6 36-43 

Final drive assembly Drain and filler plugs 59- 98 6- 10 43-72 
Drive pinion nut 167 -196 17 - 20 123-145 

Ring gear bolt 93 - 113 9.5 - 11.5 69-83 

Differential case cou pie 64- 78 6.5-8.0 47- 58 
bolt (4-pinion) TIGHTENING TORQUE (C200) 
Side retainer bolt 9-12 0.9 - 1.2 6.5-8.7 

Unit N•m kg-m ft-lb 
Rear cover fixing bolt 39-49 4-5 29-36 

Filler and drain plugs 39-59 4-6 29-43 Final drive installation 
Companion flange to 
propeller shaft 

2WD 39-44 4.0-4.5 29-33 

TIGHTENING TORQUE (R200A) 4WD 78-88 8-9 58-65 

Unit N•m kg-m ft-lb Final drive assembly 
Drive pinion nut 127 - 294 13- 30 94 - 217 

Final drive installation Ring gear bolt 
Rear cover to mounting 68-87 6.9-8.9 50-64 M12 bolt 132 -152 13.5 - 15.5 98 - 112 
insulator 

Side bearing cap bolt 88-98 9-10 65-72 
Mounting insulator to 68-87 6.9 -8.9 50-64 
body Rear cover fixing bolt 

Bolt with spring 11 - 14 1.1-1.4 8-10 
Differential carrier to 68-87 6.9-8.9 50- 64 washer type 
suspension member 

Companion flange to 39-44 4.0-4.5 29-33 Filler plug 39-59 4-6 29-43 

propeller shaft Drain plug 59-98 6-10 43-72 

Companion flange to 34-44 3.5-4.5 25-33 
drive shaft 

Final drive assembly 
TIGHTENING TORQUE (H233B) 

Drive pinion nut 186- 294 19-30 137-217 

Ring gear bolt [using 132 - 152 13.5 - 15.5 98 - 112 Unit N,m kg-m ft-lb 
Locktite (stud lock) or 
equivalent] Final drive installation 

Side bearing cap bolt 88-98 
Differential carrier 27- 36 2.8- 3.7 20- 27 

9.0- 10.0 65-72 to rear axle case fixing 
Rear cover fixing bolt 39-49 4-5 29-36 bolt 

Filler and drain plugs 39-59 4-6 29-43 Companion flange to 78-88 8-9 58-65 
propeller shaft 

Final drive assembly 
Drive pinion nut 196- 245 20-25 145 - 181 

Ring gear bolt 132 -152 13.5 -15.5 98- 112 

Side bearing cap bolt 93 -103 9.5 - 10.5 69-76 

Drain and filler plugs 59-98 6-10 43-72 

PD-135 
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~ 15-18 N•m 
(1.5 - 1,8 kg-m, 
11 - 13 ft-lb) 

GG94310000 
( ) 

SBRSOO 

PRECAUTIONS 

(1) 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. 
(2) When removing each suspension part, check wheel alignment 

and adjust if necessary. 
(3) Use Tool when removing or installing brake tubes. 

FA-2 



PREPARATION 

SPECIAL SERVICE TOOLS 

Tool number Unit application 
(Kent-Moore No.) Description 
Tool name 2WD 4WD 

ST29020001 @ Removing ball joint for knuckle 
(J24319-01) spindle 

X X 
Gear arm puller 

HT72520000 Removing tie-rod outer end 
(J25730-A) 

X X 
Ball joint remover 

KV401021S0 =• Installing wheel bearing outer 
( ) 7 

@ 
race 

X 
Bearing race drift - . 

KV40105400 Removing or installing wheel 
(J36001) bearing lock nut 
Wheel bearing X 

lock nut wrench 

GG94310000 Removing and installing brake 
( ) ~ 

,, w piping 
X X FI are nut torque 

~ wrench \::, ¥◄ 

FA-3 



~ 
I 

~ 

Wheel bearing 
• Refer to PRELOAD ADJUSTMENT (2WD) 

of Front Wheel Bearing in CHECK AND 
ADJUSTMENT - On-vehicle. 

Wheel alignment 

Upper link assembly -----. 
A 109 .141 

• Refer to Front Wheel Alignment of CHECK AND 
ADJUSTMENT - On-vehicle. 

(11.1 -15.0, 80 - 108) 
To frame 

A 16-2111.6 -2.1.12 .151 
To upper ball joint 

rn 
"Tl 
)> 
m 
N w 

A 11 • 103 11 .2 - 10.5. 52 - 161 
To upper link spindle 

Shock absorber --------. 
A 16-22 

(1.6 - 2.2, 12 -16) 
To frame 

A 59-18 

FRONT~ 

Stabilizer bar -----' 
A 16-22 

(1.6 -2.2, 12 -16) 
To lower link 

A 16-22 
(1.6 · 2.2. 12 -16) 
To frame 

Tension rod 
A 49 - 64 (5.o - 6.5. 36 - 411 

To lower link 
A 118-151112.0-16.0. 81 -1161 

To frame 

(6.0 - 8.0, 43 - 58) 
To lower link 

Lower ball joint 
A 118-191 

(12.0 -19.5, 87 -141) 
To knuckle spindle 

Lower link assembly 
A 109 .141 

(11.1 -15.0,80-108) 
To frame 

Upper ball joint 
A 18 - 141 (8.o - 15.o, 58 - 1081 

To knuckle spindle 
Torsion bar spring 

t 

Anchor arm 

Adjusting anchor 
arm bolt 

A 30.40 
• (3.1 -4.1, 22 - 30) 

~~ /P., 118-147112-15,87-1081 

Wheel hub 

Rotor disc 

Knuckle spindle 
Baffle plate 

A N·m (kg-m, ft-lb) 

~ 
C 

.,, 
:IJ 
0 
z 
-I 

> >< r 
m 
)> 
z 
0 .,, 
:IJ 
0 
z 
-I 
CJ) 
C 
CJ) 
"U 
m z 
CJ) -0 
z 



~ 
I 

(JI 

Wheel bearing 
• Refer to PRELOAD ADJUSTMENT (4WD) 

of Front Wheal Bearing in CHECK AND 
ADJUSTMENT - On-vehicle. 

Wheel alignment -------------- Adjusting anchor arm bolt 
A 30 - 4013.1 - 4.1. 22. 301 • Refer to Front Wheel Alignment of CHECK AND 

ADJUSTMENT - On-vehicle. 
------------- "---..._____ Anchor a 

FRONT 

Upper link assembly 
A 109 -141111.1 -15.o. 80-1081 

To frame 
A 16-2111.6-2.1.12.151 

To upper ball joint 
A 11 . 103 11 .2 • 10.5, 52. 161 r;::2 To upper link spindle 

- - -~ 

Stabilizer bar 
A 16 - 2211.6 - 2.2. 12 -161~ 

To lower link 
A 16 - 22 11.& - 2.2. 12 -161 

To frame 

I 

Shock absorber 
A 16 - 2211.6 - 2.2. 12 -161 

To frame 
A 59 - 18 16.0 - 8.o. 43 • 58) 

To lower link 
-f;c---1-

Lpin 

Nut 

Lower I ink assembly 
A 100.141111.1 -15.0,80 -1081 ~ 

To frame (Front side) 
A 41 - 61 14.8 - 6.2. 35. 451 

To lower ball joint 

A 118-101 
(12.0 • 19.5, 
87 -141) 

Lower ball joint 

Ill 
"Tl 
)> 
ex, 
~ A : N·m (kg-m, ft-lb) 

Torsion bar spring 

t lU.J 78 • 147 (8.0 • 15.0, 58 • 1081 

Cotter pin~ 

Drive shaft assembly 

~~"'LOJ 118. 147 . 1081 'ff! ) (12-15,87 

Wheel hub 

Baffle plate 

Knuckle 

i 
C 

-n 
:a 
0 
z 
-I 

~ 
r
m 
► z 
C 
-n 
:a 
0 
z 
-I 
en 
C: en .,, 
m 
z 
S!!· 
0 
z 



CHECK AND ADJUSTMENT - On-vehicle 

SMA525A 

SMA241 

SMA571A 

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 S.D.S. 
(4) Check front axle and front suspension parts for wear, cracks 

or other damage. 

• Check shock absorber for oil leakage or other damage. 

• Check suspension ball joint for grease leakage and ball joint 
dust cover for cracks or other damage. 

Front Wheel Bearing 
• Ch.eek that wheel bearings operate smoothly. 
• Check axial end play. 

Axial end play: 0 mm (0 in) 
• Adjust wheel bearing preload if there is any axial end play or 

wheel bearing does not turn smoothly. 

PRELOAD ADJUSTMENT {2WD) 
Adjust wheel bearing preload after wheel bearing has been re
placed or front axle has been reassembled. 
Adjust wheel bearing preload as follows. 
1. Before adjustment, thoroughly clean all parts to prevent dirt 

entry. 

FA-6 



CHECK AND ADJUSTMENT - On-vehicle 

grease point 

SFA890 

With castle nut 

Return angle: 45° 

SMA279A 

SMA120 

Front Wheel Bearing (Cont'd) 
2. Apply multi-purpose grease sparingly to the following 

parts: 
• Rubbing surface of spindle 
• Contact surface between lock washer and outer wheel 

bearing 
• Hub cap (as shown at left) 
• Grease seal lip 

3. Tighten wheel bearing lock nut to the specified torque. 
~ : 34 - 39 N,m (3.5 - 4.0 kg-m, 25 - 29 ft-lb) 

4. Turn wheel hub several times in both directions to seat wheel 
bearing correctly. 

5. Again tighten wheel bearing lock nut to the specified torque. 
~ : 34 - 39 N,m (3.5 - 4.0 kg-m, 25 • 29 ft-lb) 

6. Turn back wheel bearing lock nut 45 degrees. 

7. Fit adjusting cap and new cotter pin. Align cotter pin slot by 
loosening nut 15 degrees or less. 

FA-7 



SFA891 

CHECK AND ADJUSTMENT - On-vehicle 

SRA417 

grease point 

SFA839 

Front Wheel Bearing (Cont'd) 
8. Measure wheel bearing preload and axial end play. 

Axial end play: 0 mm (0 in) 
Wheel bearing preload 
(As measured at wheel hub bolt): 

[New grease seal] 
9.8 - 28.4 N (1.0 - 2.9 kg, 2.2 - 6.4 lb) 

[ Used grease seal] 
9.8 - 23.5 N ( 1.0 - 2.4 kg, 2.2 - 5.3 lb) 

Repeat above procedures until correct bearing preload is ob
tained. 
9. Spread cotter pin. 
10. Install hub cap. 

PRELOAD ADJUSTMENT (4WD) 
Adjust wheel bearing preload after wheel bearing has been re
placed or front 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 
• Wheel hub (as shown at left) 

3. Tighten wheel bearing lock nut with Tool. 
~ : 78-98 N•m 

(8 - 10 kg-m, 58 - 72 ft-lb) 
4. Turn wheel hub several times in both directions. 
5. Loosen wheel bearing lock nut so that torque becomes 

0 N,m (0 kg-m, 0 ft-lb). 
6. Retighten wheel bearing lock nut with Tool. 

~ : 0.5-1.5N.m 
(0.05 - 0.15 kg-m, 0.4 - 1.1 ft-lb) 
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CHECK AND ADJUSTMENT - On-vehicle 

SMA580A 

Front Wheel Bearing (Cont'd) 
7. Turn wheel hub several times in both directions. 
8. Retighten wheel bearing lock nut with Tool. 

~ : 0.5 - 1.5 N,m 
(0.05 - 0.15 kg-m, 0.4 - 1.1 ft-lb) 

9. Measure wheel bearing axial end play. 
Axial end play: 0 mm (0 in) 

10. Measure starting force "A" at wheel hub bolt. 

11. Install lock washer by tightening the lock nut within 15 to 30 
degrees. 

12. Turn wheel hub several times in both directions to seat wheel 
bearing correctly. 

13. Measure starting force "B" at wheel hub bolt. Refer to proce
dure 10. 

14. Wheel bearing preload "C" can be calculated as shown below. 

IC=B-AI 

Wheel bearing preload "C": 
7 .06 - 20.99 N 
(0.72 - 2.14 kg, 1.59 -4.72 lb) 

15. Repeat above procedures until correct axial end play and 
wheel bearing preload are obtained. 

16. Install free-running hub and brake pads. 

Front Wheel Alignment 
Before checking front wheel alignment, be sure to make a pre
liminary inspection. 

PRELIMINARY INSPECTION 
1. Check the tires for wear and proper inflation. 
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CHECK AND ADJUSTMENT - On-vehicle 

SFA710 

SFA894 

Camber 

90° 

SFA895 

Front Wheel Alignment (Cont'd) 
2. Check the wheel runout. 

Lateral runout: 
Refer to Wheel Inspection of section MA. 

3. Check the front wheel bearings for looseness. 
4. Check the front suspension for looseness. 
5. Check the steering linkage for loosensss. 
6. Check that the front shock absorbers work properly by using 

the standard bounce test. 

7. Measure vehicle height (Unladen): H = A - B mm (in) 
Refer to S.D.S. 

( 1) Exercise the front suspension by bouncing the front of the 
vehicle 4 or 5 times to ensure that the vehicle is in a neutral 
height attitude. 

(2) Measure wheel alignment. 
(Refer to [61 SERVICE CHECKING on S.D.S.) 

(3) If wheel alignment is not as specified, adjust vehicle posture. 

(Refer to Fl SERVICE SETTING on S.D.S.) 
(4) Adjust wheel alignment. 

(Refer to ~ SERVICE SETTING on S.D.S.) 

CAMBER, CASTER AND KINGPIN INCLINATION 
Before checking camber, caster or kingpin inclination, move 
vehicle up and down on turning radius gauge to minimize fric
tion. 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 (Unladen): 
Refer to S.D.S. 

Kingpin inclination (Unladen): 
Refer to S.D.S. 

FA-10 



CHECK AND ADJUSTMENT - On-vehicle 

Caster 

Adjusting shim B 

Adjusting shim A 

Adjusting shim A 

Shim thickness 
1.0 (0.039) 
2.0 (0.079) 
2.9 (0.114) [2WD only) 
4.0 (0.157) [4WD only) 

Adjusting shim B 
(For fine adjustment) 

lnJ 
Shim thickness 
1.0 (0.039) 
2.0 (0.0791 

Unit: mm (in) 
SFA970 

Front Wheel Alignment (Cont'd) 
Caster (Unladen): 

Refer to S.D.S. 

ADJUSTMENT 
Both camber and caster angles are adjusted by increasing or de
creasing the number of adjusting shims inserted between upper 
link spindle and frame. 

Before removing or installing adjusting shim(s), be sure to place a 
jack under lower link. 

Adjusting shim standard thickness: 
2WD 2.9 mm (0.114 in) 

4WD 4.0 mm (0.157 in) 

• Do not use three or more shims at one place. 
• When installing shim B, always face the pawl towards spindle 

and insert them from bracket side. Use only one shim in a 
place. 

• Total thickness of shims must be within 8.0 mm (0.315 in). 

Camber 
To adjust camber, equalize thickness of front and rear shims by 
adding or removing shim(s). 

Camber (Unladen): 
Refer to S.D.S. 

• When adding 1.0 mm (0.039 in) shim to each of the front 
and rear. 

Camber increases: 
2WD 12' 
4WD 14' 

FA-11 



Front 

CHECK AND ADJUSTMENT - On-vehicle 

SMA123 

Toe-in= A- B 
8 Total toe-in= 28 SMA 124 

Front Wheel Alignment (Cont'd) 
Caster 
To adjust caster, make a difference in thickness between front 
and rear shims. 

Caster (Unladen): 
Refer to S.D.S. 

• When front shim(s) is 1.0 mm (0.039 in) thicker than rear 
one(s), 

Caster increases 
Camber increases 

• When rear shim(s) is 1.0 mm 
one(s), 

Caster decreases 

2WD 4WD 
19' 26' 
6' 6' 

(0.039 in) thicker than front 

2WD 4WD 
19' 20' 

Camber increases 6' 8' 

• Difference of total thickness of the front and rear must be 
within 2.0 mm (0.079 in). 

• When caster is adjusted, camber angle changes and camber 
needs to be measured again. If necessary, adjust camber. 

TOE-IN 
1. Mark a base line across the tread. 

After lowering front of vehicle, move it up and down to elimi
nate 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): 
Refer to S.D.S. 
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Front 

• 

t 
Front 

A: Inside 
B: Outside 

CHECK AND ADJUSTMENT - On-vehicle 

• SMA249 

SFA897 

SFA898 

Front Wheel Alignment (Cont'd) 
3. Adjust toe-in by varying the length of steering tie-rods. 
(1) Loosen clamp bolts or lock nuts. 
(2) Adjust toe-in by turning the left and right tie-rod tubes an 

equal amount. 

Make sure that the tie-rod bars are screwed into the tie-rod tube 
more than 35 mm (1.38 in). 
Make sure that the tie-rods are the same length. 

Standard length (A = B): 
2WD 344 mm (13.54 in) 
4WD 281 mm (11.06 in) 

(3) Tighten clamp bolts or lock nuts, then torque them. 

FRONT 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. 

Wheel turning angle 
2WD 4WD 

31 x 10.5R15* 

Inside wheel 36° - 38° 33° • 35° 27° - 29° 
Full turns 

Outside wheel 33° • 35° 31 ° • 33° 25° - 27° 

Toe-out Inside wheel 22° 
turn 
(at 20°) Outside wheel 20° 

*: Tire size 
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4WD 

Rear side 

CHECK AND ADJUSTMENT - On-vehicle 

" ,., 

7 
.-1 r 
r , 

0 

SFA901 

Front Wheel Alignment (Cont'd) 

3. Adjust by stopper bolt if necessary. 
[2WD] 

Standard length "L1 ": 20 mm (0.79 in) 

[4WD] 
Standard length "L2 ": 

26.5 mm (1.043 in) 

Drive Shaft 

[Except tire size: 31x10.5R15} 
37 .5 mm (1.476 in) 
[Tire size: 31x10.5R15] 

• Check for grease leakage or other damage. 
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2WD 

FRONT AXLE 

Knuckle spindle ~ 78 • 147 (8.0 • 15.0, 58 • 1081 
To upper ball joint 

~ 118 • 191 (12.0 • 19.5, 87 • 141) 
To lower ball joint 

~ 72 • 97 (7.3 • 9.9, 53 • 721 
To knuckle arm 

~ 3.2 • 4.3 (0.33 • 0.44, 2.4 • 3.21 -~ 
Inner wheel bearing El 

Wheel hub Elllnner side) 

Outer wheel bearing E:ill 
Bearing spacer 

Washer Eal 

~ 49-69 (5-7,36-51) 

Wheel bearing lock nut ., 

Wheel bearing lock nut cap 

Cotter pin~ 

Wh"I h•b mp ~-1 ~ : N·m (kg-m, ft-lb) 

SFA925 
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4WD 

~ 49 - 69 (5.0 - 7.0, 36 • 51) 

~ 1.2-1.6 
(0.12 - 0.16, 0.9 -1.2) 

Auto-lock free-running hub 

~ 25-34 
(2.5-3.5, 
18-25) 

Auto-lock free-running 
hub assembly 

Manual-lock free-running hub 

~ 3.4-4.9 
(0.35 - 0.5, 2.5 - 3.6) 

FRONT AXLE 

Rotor disc 

Inner bearing Ei:ill 

Outer bearing Ei:ill 

Manual-lock free-running hub sub-assembly 

Spacer IEI 
Needle bearing IEI 

Knuckle IEI 

Grease seal "B" Ei:ill 

FA-16 

Drive shaft assembly 

Grease seal "C" Ei:ill ~ 

~ : N·m (kg-m, ft-lb) 

SFA825 



FRONT AXLE {4WD} - Manual-lock Free-running Hub 

*: Lubricating parts 
When installing manual-lock free-running hub, 
use multi-purpose grease. 

r CoJ 1::_-1·:;.;~--~:. 0.16. o.s -1.21 

J-1 ".:,,._~;, ~;;v 
i~, :"; r~\~· ~ 

Manual-lock free-running 
hub sub-assembly* 

~. ··!\ \;~~A:1) '-......__ Drive shaft* 

~CDJ25-34 
~ (2.5 - 3.5, 18 - 251 ~ 

Ve\J 
G \ ~~\•: ~ Wheel bearing 

, lock nut 

Lock washer 
Drive clutch* 

Snap ring*~ 

CoJ : N·m (kg-m, ft-lbl SFA972 

Removal and Installation 
• Set knob of manual-lock free-running hub in position "Free". 
• Remove manual-lock free-running hub with brake pedal 

depressed. 

• Remove snap ring and then draw out drive clutch. 

• When installing manual-lock free-running hub, make sure the 
position is in "Free". 

Apply multi-purpose grease to the parts shown in the above 
illustration. 
• Check operation of manual-lock free-running hub after in

stalling it. 

Inspection 
• Check that knob moves smoothly and freely. 
• Check that the clutch moves smoothly in the body. 
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FRONT AXLE (4WD) - Auto-lock Free-running Hub 

* • Lubricating parts 
When installing auto-lock free-running hub, use NISSAN 
GENUINE GREASE (KRC19-00025) or equivalent 
grease. 

Auto-lock free-running hub 
assembly 

Brake A 

L 

Brake B 

Wear limit L: 
15.4 mm (0.606 in) 

Spring 

G 

l *Washer 
"B" 

Snap ring~ 

*Brake "A" 

*Washer 

"A" 

*O-ring ~ 
~ : N•m (kg-m, ft-lb) 

*Housing (With sub-assembly) 

SFA548 

SFA826 

Removal and Installation 
• Set auto-lock free-running hub in position "Free". 
• Remove auto-lock free-running hub with brake pedal de

pressed. 

• 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 the parts shown 
in the above illustration. 

Inspection 
Thoroughly clean parts with cleaning solvent and dry with com
pressed 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. 
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FRONT AXLE (4WD) - Auto-lock Free-running Hub 

Housing hub rotates 
at the same speed 

s wheels. 
Drive shaft ~===;~;:;::;:;~~ 
held station 

Vehicle in operation with the transfer 
lever in the "2H" position SFA516A 

Drive shaft 
rotates 
slowly. 

Cam ("LOCK" position) 
SI ide gear rotates 
at the same speed 

✓as the drive shaft. 
Y-./1',,~IV Slide gear does 

not engage with 
H-++-++111- the faster turning 

housing gear. 
,0. 

Housing gear rotates fast. 
While shifting the transfer lever 
from the "2H" to the "4H" position SFA517A 

[i] 

Gears engage. 

{!, 
Noise ceases. 

Transfer lever in the "4H" position 
SFA518A 

Trouble-shooting 

Noise occurring in the auto hub under any of the conditions de
scribed below is not indicative of a problem. Noise can be 
eliminated by properly operating the transfer lever or the vehicle. 

( Noise 

Was the transfer lever shifted 
from the "2H" to the "4H" 
position while the vehicle was 
operated at a speed greater than 
40 km/h (25 MPH)? 

No 

,. 
Was the transfer lever shifted 
from the "2H" to the "4H" 
position while the vehicle was 
operated at a speed less than 
40 km/h (25 MPH)? 

No 

' EB 
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Yes . 

Yes . . 

Shifting the transfer lever from 
the "2H" to the "4H" position 
in high-speed operation (Fig. la 
➔ Fig. (;I ), is sometimes diffi-
cult. At this point, a clattering 
occurs in the auto hub. If shift-
ing is stopped halfway, the drive 
shaft no longer rotates and the 
cam is held in the "LOCK" posi-
tion (Fig. (;I ). In this case, the 
noise will continue until the 
vehicle is stopped. When this 
occurs, decrease vehicle speed to 
less than 40 km/h (25 MPH), re-
turn the transfer lever to the 
"2H" position once and then re-
shift to the "4H" position. 
Gears vvill then be engaged and 
the noise will cease (Fig. [i] ). 

When noise occurs in the auto 
hub while shifting from the 
"2H" to the "4H" position 
(Fig. la ➔ Fig.(;)), do not 
stop shifting halfway. When 
shifted to the "4H" position, 
the "4WD" pilot lamp will come 
on to indicate that the gears are 
engaged properly and that the 
vehicle is set in the 4WD mode. 
Noise will then cease (Fig.[i]). 
If shifting is stopped halfway, 
noise will continue. 
In such a case, return the trans-
fer lever to the "2H" position 
once and re-shift it to the "4H" 
position. Gears will then be 
engaged and the noise will cease 
(Fig.[i]). (If the lever is left in 
the "2H" position, the noise will 
continue until the vehicle is 
stopped.) 



FRONT AXLE (4WD) - Auto-lock Free-running Hub 

Ii] 

Vehicle stoppage 

1§1 

Drive shaft 
rotates fast 

SFA519A 

Gears are not 
engaged due to 
faster drive shaft 
rotation. 

Gear squeaks. 

Housing gear is held stationary. 
Abrupt standing start/acceleration 
while rear wheels are slipping s F A520A 

Ii 

Forward 
"LOCK" 
position 

Vehicle starting to back up 

11 

Gears in "unlocked" condition 

Ill 

Gears engaged in reverse 

SFA521A 

Return spring 

Gears sometimes 
disengage. 

SFA522A 

SFA523A 

Trouble-shooting (Cont'd) 

Was the vehicle started after the 
transfer lever was shifted from 
the "2H" to the "4H" or "4L" 
position? 

No 

., 
Was the vehicle backed up when 
the transfer lever was in the 
"4H" or the "4L" position, or 
was the vehicle backed up while 
on a downgrade when the 
transfer lever was in the "4H" 
or the "4L" position? 

No 

, 
Was the vehicle turned on a dry 
pavement, when the transfer 
lever was in the "4H" or the 
"4L" position? 

No 

EBEB 
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Yes .. 

Yes .. 

Yes 

A clicking noise can sometimes 
occur in the auto hub when the 
gears are engaged. This is not a 
problem. 
Noise can be encountered during 
rapid acceleration while rear 
wheels are slipping on snowy 
roads, muddy roads, slopes, etc. 
(Fig. Ii] ➔ Fig. 1§1). 
In such a case, release the 
accelerator pedal to reduce 
engine speed. Gears will then be. 
engaged and the noise will cease 
(Fig.[!]). 

When backing up the vehicle 
with the transfer in the "4H" or 
the "4L" position, auto-hub 
gears sometimes disengage but 
soon reengage (Fig.Ii➔ Fig.[!l 
➔ Fig.II)) with a clicking noise. 
This is not a problem. 
Noise will also occur if the 
vehicle is accelerated rapidly 
while the gears are disengaged. 
In such a case, release the accel-
erator pedal once to decrease 
engine speed. Gears will then be 
engaged and the noise will cease 
(Fig.[!]). 

Under these conditions, noise 
occurs in tires (creaking) or in 
the power train (rattling) - not 
in the auto hub. 
Avoid driving in the conditions 
described above as it may lead to 
tire wear. 



FRONT AXLE (4WD) - Auto-lock Free-running Hub 

D~ 

Unlocked / 
side Reverse 

rotation 
Differential 

Front 

t 

Ona side in "unlocked" condition 

ll 

Drive shaft 
rotates 
due to oil 
viscosity. 

Transfer 

SFA524A 

Rotating 

Vehicle operating in extremely cold weather with 
transfer lever in the "2H" position SFA525A 

Trouble-shooting (Cont'd) 

EBEB 
i 

Yes 
~ Was the vehicle moved in one r 

direction after the vehicle was 
driven in another direction when 
the transfer lever was in the 
"4H" or the "4L" position and 
then returned to the "2H" posi-
tion? 

No 

' 
Was the vehicle driven with the 

Yes ~ 

transfer lever in the "2H" posi-
tion in extremely cold weather? 

No 

' 
Disassemble and check the auto 
hub. 
(Refer to page FA-18.) 
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Auto-hub gears will disengage 
with a resultant noise (clicking). 
If the distance the vehicle is 
moved in the opposite direction 
is short [less than 1 m (3 ft)] or 
if the rotation angle of the left 
and right wheels is not the same 
(as in rounding a corner), gears 
on one side will disengage 
(Fig. 0). Under this condition, 
a noise (crushing, etc.) might 
occur while driving in the "2H" 
position. If only gears on one 
side are unlocked, the locked 
drive shaft rotates at the same 
speed as wheels; however, the 
unlocked drive shaft is made to 
rotate in the reverse direction 
by the differential. This forces 
the auto hub's slide gear to lock 
in the reverse direction. As a 
result, noise occurs. 
If this happens, slowly move the 
vehicle straight back approxi-
mately 2 to 3 m (7 to 10 ft) 
with the transfer lever in the 
"2H" position to disengage the 
gears on the other side. 

In extremely cold weather 
(areas), the viscosity of differen-
tial oil is greater than in moder-
ate weather. When the auto hubs 
are unlocked with the transfer 
lever set to the "2H" position, 
one auto hub can sometimes 
remain locked. 
This causes noise during opera-
tion. Noise can also occur in the 
auto hub when the front propel-
ler shaft is rotated due to the 
viscosity resistance of the 
transfer fluid (Fig. lJ). 
In such a case, drive in the "4H" 
position for approximately 10 
minutes until the vehicle warms 
up, and return the transfer lever 
to the "2H" position to elimi-
nate the noise. 



4WD 
I 

KV40105400 
(J36001) or 

FRONT AXLE -. Wheel Hub and Rotor Disc 

SFA529A 

SFA830 

SFA831 

FA858 

Removal and Installation 
• Remove free-running hub assembly. 

Refer to FRONT AXLE (4WD) - Auto-lock Free-running 
Hub 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. - 4WD -

• Remove wheel bearing lock nut. 
2WD: With suitable tool 
4WD: 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 (2WD, 4WD) of Front 
Wheel Bearing in CHECK AND ADJUSTMENT- On-vehicle. 

Disassembly 
• Remove bearing outer races with suitable brass bar. 
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W/il : Multi-purpose 
grease point 

Inner side 

FRONT AXLE - Wheel Hub and Rotor Disc 

KV401021S0 
( ) 

~ SFA943 

FA781 

Inspection 
Throughly 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. 
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FRONT AXLE - Knuckle Spindle 

HT72520000 
(J25730-A) 

SFA840 

{s: Loosen 
(not remove) 

SFA927 

SFA079 

Removal 
• Remove free-running hub assembly. - 4WD -

Refer to FRONT AXLE (4WD) - Auto-lock Free-running 
Hub or Manual-lock Free-running Hub. 

• Separate drive shaft from knuckle spindle by slightly tapping 
drive shaft end. - 4WD -

• Separate tie-rod from knuckle spindle with Tool. 
Install stud nut conversely on stud bolt so as not to damage stud 
bolt. 

• Separate knuckle spindle from ball joints. 
( 1) Loosen (not remove) upper and lower ball joint tightening 

nuts. 

(2) Separate knuckle spindle from upper and lower ball joint 
studs with Tool. 

During above operation, never remove ball joint nuts which are 
loosened in step ( 1 ) above. 

Tool: 

2WD ST29020001 (J24319-01) 
4WD HT72520000 (J25730-A) 
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2wo· 

4WD 

FR ONT AXLE - Knuckle Spindle 

Bearing spacer 

SFA945 

Knuckle spindle 

Seal lip 

Needle bearing 
SFA962 

Removal (Cont'd) 
(3) Remove ball joint tightening nuts. 
Support lower link with jack. 
(4) Remove knuckle spindle from upper and lower links. 

Inspection 
KNUCKLE SPINDLE 
• Check knuckle spindle for deformation, cracks or other 

damage by using a magnetic exploration or dyeing test. 

BEARING SPACER - 2WD -
• Check bearing spacer for damage. 

NEEDLE BEARING - 4WD -
• Check needle bearing for wear, scratches, pitting, flaking and 

burn marks. 

Installation 
• Install bearing spacer onto knuckle spindle. - 2WD -
Make sure that bearing spacer is facing in proper direction. 
Apply multi-purpose grease. 

• Install needle bearing into knuckle spindle. - 4WD -
Make sure that needle bearing is facing in proper direction. 
Apply multi-purpose grease. 
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4WD 

FRONT AXLE - Knuckle Spindle 

SFA847 

Installation (Cont'd) 
• Install knuckle spindle to upper and lower ball joints with 

lower link jacked up. 
CAUTION: 
Make sure that oil or grease does not come into contact with 
tapered areas of ball joint and knuckle spindle and threads of 
ball joint. 

• After installing knuckle spindle, adjust wheel bearing preload. 
Refer to PRELOAD ADJUSTMENT (2WD, 4WD) of Front 
Wheel Bearing in CHECK AND ADJUSTMENT- On-vehicle. 

• After installing drive shaft, check drive shaft axial end play. 
Do not reuse snap ring once it has been removed. 

Refer to FRONT AXLE (4WD) - Drive shaft. 
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FRONT AXLE (4WD) - Drive Shaft 

Wheel side 

~ (Rzeppa joint) 
I •, 

I 

Joint assembly_ 
(Wheel side) 

Boot band~ 
(Large) Boot 

-----
(Wheel side) 

/ 
Drive shaft fixing bolt SFA236 

SFA874 

Removal 
1. Remove bolts fixing drive shaft to differential carrier with 

brake pedal depressed. 

2. Remove free-running hub assembly with brake pedal de
pressed. Refer to FRONT AXLE (4WD) - Auto-lock Free
running Hub or Manual-lock Free-running Hub. 

• Remove brake caliper assembly without disconnecting brake 
hydraulic line. 

Make sure that brake hose is not twisted. 
• Remove tie-rod ball joint. Refer to FRONT AXLE (4WD) -

Knuckle Spindle. 

3. Remove nuts fixing lower ball joint on lower link. 
Support lower link with jack. 
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FRONT AXLE (4WD) - Drive Shaft 

Removal (Cont'd) 
4. Remove upper ball joint fixing bolt. 

5. Remove shock absorber lower bolt. 

6. Remove drive shaft with knuckle. 
Cover drive shaft boot with a suitable protector. 

7. Separate drive shaft from knuckle by slightly tapping it. 

Disassembly 

DIFFERENTIAL CARRIER SIDE 
CAUTION: 
Spider assembly is a non-disassembling type. 
1. Remove plug seal from slide joint housing by lightly tapping 

around slide joint housing. 
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FRONT AXLE (4WD) - Drive Shaft 

SFA964 

SFA392 

SFA799 

Disassembly (Cont'd) 
2. Remove boot bands. 

3. Move boot and slide joint housing toward wheel side, and put 
matching marks. 

4. Pry off snap ring. 

5. Detach spider assembly with press. 

6. Draw out boot. 
Cover drive shaft serration with tape so as not to damage the 
boot. 
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FRONT AXLE (4WD) - Drive Shaft 

/( 
SFASOO 

Disassembly (Cont'd) 
WHEEL SIDE 
CAUTION: 
The joint on the wheel side employs a non-disassembling design. 
• Before separating joint assembly, put matching marks on 

drive shaft and joint assembly. 
• Remove boot bands. 
• Separate joint assembly by lightly tapping it. 

Inspection 
Thoroughly clean all parts in cleaning solvent, and dry with com
pressed air. Check parts for evidence of deformation or other 
damage. 
DRIVE SHAFT 
Replace drive shaft if it is twisted or cracked. 

BOOT 
Check boot for fatigue, cracks, or wear. Replace boot with new 
boot bands. 

JOINT ASSEMBLY (Differential carrier side) 
• Check spider assembly for needle bearing and washer damage. 

Replace spider assembly if necessary. 
• Check roller surfaces for scratches, wear or other damage. Re

place if necessary. 
• Check serration for deformation. Replace if necessary. 
• Check slide joint housing for any damage. Replace if 

necessary. 

JOINT ASSEMBLY (Wheel side) 
Replace joint assembly if it is deformed or damaged. 

Assembly 
• After drive shaft has been assembled, ensure that it moves 

smoothly over its entire range without binding. 
• Use NISSAN GENUINE GREASE or equivalent after every 

overhaul. 

DIFFERENTIAL CARRIER SIDE 
1. Install new small boot band, boot and side joint housing 

to drive shaft. 
Cover drive shaft serration with tape so as not to damage boot 
during installation. 
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FRONT AXLE (4WD) - Drive Shaft 

Suitable tool 

Chamfer 
SFA397 

SFA883 

Assembly (Cont'd) 
2. Install spider assembly securely, ensuring marks are properly 

aligned. 
• Press-fit with spider assembly serration chamfer facing shaft. 
3. Install new snap ring. 

4. Pack with grease. 
Specified amount of grease: 

150 - 160 g (5.29 - 5.64 oz.) 

5. Set boot so that it does not swell and deform when its length 
is "L". 

Make sure that' boot is properly installed on the drive shaft 
groove. 

6. Lock new larger boot band securely with a suitable tool, then 
lock new smaller boot band. 

7. Install new plug seal to slide joint housing by lightly tapping 
it. 

Apply sealant to mating surface of plug seal. 
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FRONT AXLE (4WD) - Drive Shaft 

SFA800 

Wood SFA884 

SFA885 

Ii...,.,______ L 

Length "L": 96 • 98 mm (3.78 • 3.86 in) 
SFA886 

Boot band 

Assembly (Cont'd) 
WHEEL SIDE 
1. Install new small boot band and boot on drive shaft. 
Cover drive shaft serration with tape so as not to damage boot 
during installation. 

2. Set joint assembly onto drive shaft by lightly tapping it. 
Install joint assembly securely, ensuring marks which were 
made during disassembly are properly aligned. 

3. Pack drive shaft with specified amount of grease. 
Specified amount of grease: 

210- 220 g (7.41 - 7.76 oz) 

4. Set boot so that it does not swell and deform when its length 
is "L". 

Make sure that boot is properly installed on the drive shaft 
groove. 

5. Lock new larger boot band securely with a suitable tool. 
6. Lock new smaller boot band. 
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Snap ring 

FRONT AXLE (4WD) - Drive Shaft 

SFA887 

SFA846 

SFA940 

SFA847 

I nstaHation 
• Apply multi-purpose grease. 

• Install bearing spacer onto drive shaft. 
Make sure that bearing spacer is facing in proper direction. 

• When installing drive shaft, adjust drive shaft axial end play 
by selecting a suitable snap ring. 

(1) Temporarily install new snap ring on drive shaft in the same 
thickness as it was installed before removal. 

(2) Set dial gauge on drive shaft end. 
(3) Measure axial end play of drive shaft. 

Axial end play: 0.1 - 0.3 mm (0.004 - 0.012 in) 

(4) If axial end play is not within the specified limit, select 
another snap ring. 

1.1 mm (0.043 in) 
1.5 mm (0.059 in) 
1.9 mm (0.075 in) 
2.3 mm (0.091 in) 
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1.3 mm (0.051 in) 
1.7 mm (0.067 in) 
2.1 mm (0.083 in) 



; 
I 

w 
~ 

Upper link spindle 

Adjust shims ---
When adjusting wheel 
alignment, select them. 

Upper link 
bushing outer washer 

Upper link bushing ~ r.oJ 16. 21 

@ / (1.6-2.1,12-15) 

Dust cover 

pper ball joint 

Dust cover 
clamp 

Anchor arm bolt ~ 
C 

Anchor arm Eal 

Snap ring 

_ Anchor bolt pivot 

® 
r.oJ 109 • 147 El-

~r.oJ 30 -40 (3.1 -4.1, 22. 30) 0 
~Nut r,oJ 16-22(1.6-2.2,12-16) 0 (11.1 -15.0, 80 · 108) 

r.oJ 

Nut 

Nut 

r.oJ 78. 147 58. 108} -- -® 
(8.0. 15.0, . ......~ 

Cotter pm~ 
Upper link nsion bar spring 

i>-.,.,, .. 
.. -.. -10.5, 5 rn,71-103 2 _7~ 1 • Te 

v~~pper link spin~dle Lower link spindle 11 5,8-8.0)~ -! 8. 11 (0.8 • • ' _________/@, 

Nut0 ~ 
Bound bumper r.oJ 16 . 222 2 12 . 16) ~ 

(1.6- · • 

ClampA~ 

t°J-16 · 22 
(1.6 • 2.2, 12. 16) 

Bushing 

® 
® 

Shock absorber 

r.oJ 50. 68 rrr- ~ Cotter pin 0 
(5.1 · 6.9, ~ N 
37 . 50) r.oJ 59 . 78 ut I f (8.0 - 8... ~ ~ 118 - 191112.0 - 19.5. 87 - 1• 11 

. . . ., "J; ~-68) ~ 
t.___~ -------:P. • . ~~;q~e·;~;.;;~ ~ ::149. 64 ~ Dust cover ~ ,A (5.0. 6.5. I 

. -.;· 1 a 36 - 411 

~
~ • _ Dust cover clamp 

~ ----_j 
) • 
,:::--_ IS. • ,,,,.,--

• ,<(~ - ' ./" 

Lower link 

• When removing each suspension part, check 
wheel alignment and adjust if necessary. 

j I ~ • When installing a bushing, do not allow it to pro
ject beyond the surface area of the washer. 

r.oJ 109 · 147 L_ / ~ 
(11.1 -15.0, 80 -108) 0-7-----------J/ ~ 

• Do not allow the bushings and washers to come 
in contact with grease, oil soapy water, etc. 

• When installing stabilizer bar, tension rod, lower 
and upper links, final tightening must be 
carried out under unladen condition* with tires 
on the ground. 

r.oJ 118 • 1576 0 87. 116) 0~ (12.0 • 1 · ' 

0 ~ ,, 
~ 

r.oJ 16 .2211.6. 2.2, 12. 16) 0 

00 c::1 00 ~ Tension rod 

* Fuel, radiator coolant and engine oil full. Spare 
tire, jack, hand tools and mats in designated 
position. 

• When removing or installing brake tubes, use flare 
nut torque wrench. 

w 
0 r.oJ : N•m (kg-m, ft-lb) 
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w 
UI 

en 
"Tl 

~ 
co .... 
)> 

Adjusting shims 
When adjusting wheel alignment, 
select them. 

Washer~ 

Upper link spindle 

.....m ~~ Springwasher ·~> > ,:;- Uppo, llok b",h;og ""'" waho, 

< ~ef~~ 

~ 
C 

===---------------=- -"-- ~ . . (i ijj) . • Upp,<1,okb",h;og tPJ 30·40(3.1 ·4.1,22·301 

(} I ~::;;;;;~ -----:--M 16 • 2111.B. 2. ,. 12. 161 A~h•,a= El: ~ / ""' M 1•. 22 (1.6. 2.2, 12. , .. .:; SMp,;og~ 
t9J 109-147 

(11.1 -15.0, 80-108) 
To frame 

Upper link 
t9J 71-103 

(7.2-10.5, 52 - 76) 
To upper link spindle 

' ~ Camp """';"' 

~ ~ Washer Dust cover 

Upper ball joint -../ @"' t9J 45 - 60 ~ ~ Bushing (4.6-6.1,33-4410 I 
Dust cover clamp____,,--/"~ o 1/_ Dust cover ~ 

- ~ ~Washer ~;v---- La 
__ JY I . El 

N<rt ~ ~ Aoeho,bol,pllo,~ Cotter pin ,.,_ 

t9J 78 _ 147 Bound bum 

18-0 -15.0, Lowe·•· 
58 • 1081 spind 

Torsion bar spring 

El ·--'\_ ..... -------t9l 89 - 118 (9.1 - 12.0, 66 - 87) 

.._____ '\....-~ ~ Anchor arm bolt ~ Bushing 

_/ 
Nut ~ ~@ 

Stabilizer t9J 1~ 22 • @ (1.6-2.2, s ' ( 
\ 

~-~-

Front spring torque arm 

Shock absorber 

~M ... n 

12 - 16) 

t9l 16-22;J 
(1.6-2.2, 
12-16) 

Clamp 

Nut 0 
t9l" 109 - 147 

(11.1 -15.0, 80-108) 

t9l N·m (kg-m, ft-lb) 

~-

~-j 
' l'\ ~ "' "-=·.---~ 1 ~ "l l.... _ Compression rod 

-~- l t9l 1s-~ 
,1.6-2.2. I 
12 - 16) 

~-p",fi ""'.:; ~,l 
~ Nut0~ t9J118-147 l t9l 47 - 61 ( 12.0 - 15.0, 

(4.8 - 6 2 Low~r- A 87 - 108) __:____i 
" • ball Joint 35 - 45) Dust cover 

Dust cover clamp Nut 
Con,, plo .:;~ ~ tPJ 116 • 191 (12.0 - 19.5, 

87 - 1411 

(6.0-8.0, 
43-58) 

(0~ 
~ ~\,_157 c (12.0-16.0. 

~,$fa 87-1161 

~ 

• Whan removing each suspension part, check 
wheel alignment and adjust if necessary. 

• Whan installing a bushing, do not allow it to pro
ject beyond the surface area of the washer. 

• Do not allow the bushings and washers to come 
in contact with grease, oil soapy water, etc. 

• Whan installing stabilizer bar, compression rod, 
lower and upper links, final tightening must 
be carried out under unladen condition* with 
tires on the ground. 
* Fuel, radiator coolant and engine oil full. Spare 

tire, jack, hand tools and mats in designated 
positions. 

• Whan removing or installing brake tubas, use flare 
nut torque wrench. 
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SFA934 

FRONT SUSPENSION 

Shock Absorber 
REMOVAL AND INSTALLATION 
When removing and installing shock absorber, do not allow oil 
or grease to come into contact with rubber parts. 

INSPECTION 
Wash all parts, except for nonmetallic parts, clean with suitable 
solvent and dry with compressed air. 
Blow dirt and dust off of nonmetallic parts with compressed air. 
• Check for oil leakage and cracks. Replace if necessary. 
• Check piston rod for cracks, deformation or other damage. 

Replace if necessary. 
• Check rubber parts for wear, cracks, damage or deformation. 

Replace if necessary. 

Torsion Bar Spring 
REMOVAL 
• Remove adjusting nut. 

• Move dust cover, then detach snap ring from anchor arm. 

• Pull out anchor arm rearward, then withdraw torsion bar 
spring rearward. - 2WD -

• Remove torque arm. - 2WD -
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Rear 

Lower 
link 

SFA549 

SFA854 

FRONT SUSPENSION 

Torsion Bar Spring (Cont'd) 
• Remove torque arm fixing nuts, then withdraw torsion bar 

spring forward with torque arm. - 4WD -

INSPECTION 
• Check torsion bar spring for. wear, twist, bend and other 

damage. 
• Check serrations of each part for cracks, wear, twist and 

other damage. 
• Check dust cover for cracks. 

INSTALLATION AND ADJUSTMENT 
Adjustment of anchor arm adjusting nut is in tightening direction 
only. 
Do not adjust by loosening anchor arm adjusting nut. 
1. Install torque arm to lower link. - 2WD -
2. Coat multi-purpose grease on the serration of torsion bar 

spring. 

3. Place lower link in the position where bound buffer clearance 
"C" is 0. 

Clearance "C": 0 mm (0 in) 

4. Install torsion bar spring. - 2WD -
• Install torsion bar spring with torque arm. -- 4WD -
Be sure to install right and left torsion bar springs correctly. 
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2WD 

4WD 

G 

member 

Less than 65 mm (2.56 in) 

SFA853 

Dust cover 

Torsion bar 

SFA186A 

FRONT SUSPENSION 

Torsion Bar Spring (Cont'd) 
5. Set anchor arm. 

Standard length "G ": 
2WD 6 - 18 mm (0.24 - 0.71 in) 
4WD 50 - 60 mm (1.97 - 2.36 in) 

6. Install snap ring to anchor arm and dust cover. 

-2WD-

Make sure that snap ring is properly installed on the anchor 
arm groove. 

-4WD-
Make sure that snap ring and anchor arm are properly installed. 
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t 
SFA965 

2WD Lower link spindle center 

- i~ 

SFA709 

FRONT SUSPENSION 

Torsion Bar Spring {Cont'd) 
7. Tighten anchor arm adjusting nut to get L dimension. 

Standard length "L": 
2WD 

For Heavy Duty, Cab & Chassis and 
STD models 

35 mm (1.38 in) 
Except above models 

49 mm (1.93 in) 
4WD 77 mm (3.03 in) 

8. Bounce vehicle with tires on ground (Unladen) to eliminate 
friction of suspension. 

9. Measure vehicle posture "H". 
H = A - B mm (in) "Unladen" 
Refer to S.D.S. 

(1) Exercise the front suspension by bouncing the front of the 
vehicle 4 or 5 times to ensure that the vehicle is in a neutral 
height attitude. 

(2) Measure vehicle posture ... Dimension "H". 
(Refer to IA] SERVICE CHECKING on S.D.S.) 

(3) If height of the vehicle is not as specified, adjust vehicle pos
ture. 

(Refer to rJ SERVICE SETTING on S.D.S.) 
(4) Check wheel alignment if necessary. 

(Refer to le] SERVICE CHECKING on S.D.S.) 

10. If "H" dimension is not within the specified value, readjust 
vehicle posture using anchor arm adjusting nut. 
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4WD SFA915 

FRONT SUSPENSION 

Stabilizer Bar 
REMOVAL 
• Remove stabilizer bar connecting bolt and a clamp bolt. 

INSPECTION 
• Check stabilizer bar for twist and deformation. 

Replace if necessary. 
• • Check rubber bushing for cracks, wear or deterioration. 

Replace if necessary. 

INSTALLATION 
• Install bushing outside white mark painted on stabilizer. 

Upper Link 
REMOVAL 
• Remove shock absorber upper fixing nut. 

• . Remove bolts fixing upper ball joint on upper link. 
Support lower link with jack. 
• Remove upper link spindle fixing bolts. 
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---------~ 

Upper link 
bushing 

Upper link 

SFA102 

FRONT SUSPENSION 

Upper Link (Cont'd} 
INSTALLATION 
• Tighten upper link spindle with camber adjusting shims. 
• After fitting, check dimensions "A" and "B". 

A: 110 mm (4.33 in) 
B: 32 mm (1.26 in) 

• Install upper ball joint on upper link. 
• Install schock absorber upper fixing nut. 
• Tighten upper link spindle lock nuts under unladen condi

tion with tires on ground. 
• After installing, check wheel alignment. Adjust if necessary. 

Refer to Front Wheel Alignment of CHECK AND ADJUST
MENT - On-vehicle. 

DISASSEMBLY 
• Press out upper link spindle with bushings. 

INSPECTION 
• Check upper link spindle and rubber bushings for damage. 

Replace if necessary. 
• Check upper link for deformation or cracks. Replace if neces

sary. 

ASSEMBLY 
• Apply soapsuds to rubber bushing. 
• Press upper link bushing. 
Press bushing so that flange of bushing securely contacts end 
surface of upper link collar. 
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FRONT SUSPENSION 

Upper Link (Cont'd) 
• Insert upper link spindle and inner washers. 
Install inner washers with rounded edges facing inward. 
• Press another bushing. 
Press bushing so that flange of bushing securely contacts end 
surface of upper link collar. 

• Temporarily tighten nuts. 

Tension Rod (2WD) or Compression Rod (4WD) 
REMOVAL AND INSTALLATION 
• Remove fixing nuts on lower link and frame. 
Support lower link with jack. 

• Install tension rod. - 2WD -
Make sure that bushings and washers are installed properly. 
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4WD 

SFA922 

FRONT SUSPENSION 

Tension Rod (2WD) or Compression Rod (4WD) 
(Cont'd) 
• Install compression rod. - 4WD -
Make sure that bushings and washers are installed properly. 

Lower Link 
REMOVAL AND INSTALLATION 
• Remove torsion bar spring. Refer to REMOVAL of Torsion 

Bar Spring. 
Make matching mark on anchor arm and crossmember when 
loosening adjusting nut until there is no tension on torsion bar 
spring. 

• Separate lower link ball joint from knuckle spindle. - 2WD -
Refer to FRONT AXLE - Knuckle Spindle. 

• Separate lower ball joint from lower link. - 4WD -

• Remove front lower link fixing nut. 
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SFA861 

2WD 

Cotter pin hole 

SFA923 

FRONT SUSPENSION 

Lower Link. (Cont'd) 
• Remove bushing of lower link spindle from frame with 

suitable tool. 
• When installing bushing, apply soapy water on bushing. 
• After installing lower link, adjust wheel alignment and vehicle 

height. Refer to Front Wheel Alignment of CHECK AND 
ADJUSTMENT - On-vehicle. 

INSPECTION 
Lower link and lower link spindle 
• Check lower link and lower link spindle for deformation or 

cracks. Replace if necessary. 
Lower link bushing 
• Check bushing for distorsion or other damage. Replace if 

necessary. 

Upper Ball Joint and Lower Ball Joint 

REMOVAL AND INSTALLATION 
• Separate knuckle spindle from upper and lower links. 

Refer to FRONT AXLE - Knuckle Spindle. 

INSPECTION 
• Check ball joint for turning torque "A". 

Upper ball joint: 
[2WD] 
[4WD] 

31.87 - 199.38 N 
(3.25 - 20.33 kg, 7 .17 - 44.83 lb) 

Lower ball joint: 
[2WD] 

13.63 - 54.43 N 
(1.39 -5.55 kg, 3.06 -12.24 lb) 
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4WD 

SFA861 

2WD 

SFA083A 

FRONT SUSPENSION 

Upper Ball Joint and Lower Ball Joint (Cont'd) 
[4WD] 

0- 67.7 N 
(0 - 6.9 kg, 0 - 15.2 lb) 

If turning torque A is not within above specifications, replace 
ball joint assembly. 

• Check ball joint for turning torque "B". 
Upper ball joint: 

[2WD] 
[4WD] 

1.0-4.9 N-m 
(10 - 50 kg-cm, 8.7 - 43.4 in-lb) 

Lower ball joint: 
[2WD] 

1.0- 3.9 N-m 
(10 - 40 kg-cm, 8.7 - 34.7 in-lb) 

[4WD] 
0-4.9 N-m 
(0 - 50 kg-cm, 0 - 43 in-lb) 

If turning torque B is not within above specifications, replace 
ball joint assembly. 
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SFA303A 

FRONT SUSPENSION 

Upper Ball Joint and Lower Ball Joint (Cont'd) 
• Check ball joint for vertical end play "C" (on vehicle). 

Upper ball joint: 
[2WD] 
[4WD] 

1.6 mm (0.063 in) or less 

(1) Jack up front of vehicle and set the stands. 
(2) Clamp dial indicator onto transverse link and place indicator 

tip on lower edge of brake caliper. 
(3) Make sure front wheels are straight and brake pedal is 

depressed. 
(4) Place a pry bar between transverse link and inner rim of 

road wheel. 
(5) While pushing and releasing pry bar, observe maximum dial 

indicator value. 
(6) Replace lower link or lower ball joint if ball joint move

ment is beyond specifications. 

Lower ball joint: 
[2WD] 

1.6 mm (0.063 in) or less 
[4WD] 

0.5 mm (0.020 in) or less 
(1) Jack up front of vehicle and set the stands. 
(2) Remove road wheel. 
(3) Clamp dial indicator onto upper link and place indicator 

tip on knuckle near ball joint. 
(4) Jack up lower link [Approx. 20 mm (0.79 in)]. 
(5) Place a pry bar between upper link and upper link spindle. 
(6) While pushing and releasing pry bar; observe maximum dial 

indicator value. 
(7) Replace upper ball joint if ball joint movement is beyond 

specifications. 

• Check dust cover for damage. 
Replace dust cover and dust cover clamp if necessary. 
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ADJUSTABLE SHOCK ABSORBER 

IGNITION 
RELAY 

FUSE 

rlSJ-

rlSJ-
FUSE 

ST ON ACC 

------;---, o O 0 

-f BATTERY 

¢ 0 
~o 6 

I) 

Description 

Adjustable shock absorber 
( Non-disassembly) 

Schematic 

...J CJ 

\ .... < ~ a: a: .... a: 
0 ::) ::) 
0.. w 0 
II) z .... 

1 0 0 
2 6 I 
3 6 

_4 () 

(] J 

-5 I) 

SHOCK ABSORBER 
OFF / SELECT SWITCH 

1 

2 

3 

4 

ON 

1 
IGNITI 
SWITC H 
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Select switch 

1 ••• 
2 ..-.-
3 

1 ... -
2 ... 
3 

1 
ooo-

2 uiiii-
3 

1 ... -
2 .... _ 
3 

. 

SFA177A 

FRONT SHOCK 
ABSORBER R.H. 

FRONT SHOCK 
ABSORBER L.H. 

REAR SHOCK 
ABSORBER R.H. 

REAR SHOCK 
ABSORBER L.H . 

SFA178A 
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ADJUSTABLE SHOCK ABSORBER 

Adjustable shock absorber 

I 
A188A 

lb 
SPORT 

TOURING 

SFA189A 

Actuator is included. 

Terminal check 
POWER SUPPLY CIRCUIT CHECK 
1. Disconnect adjustable shock absorber connector. 
2. Check for continuity between terminal ® and body ground. 

Ohmmeter terminal 
Continuity 

(+) (-) 

® Body ground Yes 

3. Connect a voltmeter from terminal side. 
4. Measure voltage across terminal ® and terminals ® & 

G). 

Voltmeter 
Voltage Select switch position 

(+) (-) 

Approx. 12V 
Push the SPORT end of the switch 

G) continuously. 

0 Release the switch. 
- ® 

Approx. 12V 
Push the TOURING end of the 

® switch continuously. 

Approx. 12V Release the switch. 

SELECT SWITCH CHECK 
1. Disconnect select switch connector, then connect an ohm

meter to switch. 
2. Check for continuity between terminals at each switch 

position. 

~ G) s 
posI I0n 

NEUTRAL 

SPORT ---
TOURING ---

Shock Absorber Check 
[Method A] 

® ® @ ® 

'-' ~ 

--- Approx. 20il 

Attach a suitable tool to the shock absorber. Check operating 
sound of the actuator when the select switch is moved from one 
position (SPORT) to the other (TOURING) and vice versa. 
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Battery 

ADJUSTABLE SHOCK ABSORBER 

SFA191A 

Shock Absorber Check (Cont'd) 
[Method B] 
1. Compress the shock absorber as much as possible. 
2. Apply battery voltage across terminals ( @ and CD , @ and 

® ) of the shock absorber. 
3. Check if speed varies with expansion of the shock absorber 

when switching to A side and B side. 
If speed changes, the actuator is functioning properly. (In 
other words, oil passages in the shock absorber are properly 
switched by the actuator.) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

TORSION BAR SPRING 

Applied model 
Heavy duty and standard 

Spring diameter x Length mm(in) 
Truck 24.4 X 885 (0.961 X 34.84) 

Van and Wagon 

SHOCK ABSORBER 

Truck 

Applied model 
2WD 

Except Heavy Heavy duty 

duty and Canada and Canada 

Shock absorber type Non-adjustable 

Stroke mm (in) 120 (4.72) 

Damping force 
[At 0.3 m ( 1.0 ft) sec.] 

Expansion N (kg, lb) 
686 1,275 

(70,154) (130, 287) 

275 392 
Compression N (kg, lb) 

(28, 62) (40, 88) 

*: With 31 x 10.5R15tire models 

STABILIZER BAR 

M ~
m 

Diameter mm (in) 

2WD 23 (0.91) 
Truck 

4WD 20 (0,79) 

Van, Wagon 4WD 23 (0.91) 

TENSION ROD 

Applied model 2WD 

Diameter mm (in) 22 (0.87) 

2WD 
4WD 

Except Heavy duty and standard 

22.6 X 885 (0.890 X 34.84) 25.0 X 1,205 (0.984 X 47.44) 

24.8 X 1,230 (0.976 X 48.43) 

Van and Wagon 

4WD 2WD 4WD 

Non-adjustable Adjustable 

110 (4.33) 141 (5.55) 99 (3.90) 

TOURING SPORT 

1,471 (150,331) 1,471 1,667 2,550 
1,961 (200,441 )* (150,331) (170,375) (260,573) 

245 (25, 55) 588 539 834 
539 (55, 121 )* (60,132) (55,121) (85, 187) 

DRIVE SHAFT 

------------ Wheel side 
Differential 
carrier side 

Model ZF100 TS82F 

Joint type Rzeppa Tripod 

Maximum winding 
degree 46.5° 23° 

Length "L" mm (in) 
Maximum 416 (16.38) 

Standard 302 (11.89) 

cBIBBs,~-~ 
I. 

Grease 
Name 

Capacity g (oz) 

Nissan genuine grease or equivalent 

210 • 220 
(7.41 • 7.76) 

150-160 
(5.29 • 5.64) 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment 

WHEEL ALIGNMENT (Unladen*1) 
--

(el SERVICE CHECKING I;] SERVICE SETTING 

Applied model 2WD 4WD 2WD 4WD 

Camber degree 
-20'to 1°10' -5' to 1°25' 

25'±30' 40'±30' 
[25'±45'] [40'±45'] 

Caster degree 
-23' to 1°07' 33' -2°03' 

22'±30' 1°18'±30' 
[22'±45'] [1°18'±45'] 

Kingpin inclination degree 
8°20' - 9°50' 7°21' -8°51' 

9°05'±30' 8°06'±30' 
[9°05'±45'] [8°06'±45'] 

Toe-in mm (in) 
(Total toe-in) degree 

2 - 6 (0.08 - 0.24) 
10' -28' 

1 - 5 (0.04 - 0.20) [ 4±2 (0.16±0.08) J 4±1 (0.16±0.04) 

Radial tire 7' -27' 19'±9' 3±1 (0.12±0.04) 17'±5' 

[ 3±2 (0.12±0.08) J 0-4 (0 -0.16)*2 17'±5' 2±1 (0.08±0.04)*2 
17'±10' O' -19' 10'±5' 

[ 2±2 (0.08±0.08) J 
9.5'±9.5' 

Side to side caster difference degree 45' or less 45' or less 

Side to side camber difference degree 45' or less 45' or less 

Front wheel turning angle (full turn) 
degree 

Inside 36° - 38° 35? - 38° 33° - 35°' 27° - 29° *3 

Outside 33° -35° 33° - 35° 31° - 33°' 25° -27°*3 

Front wheel toe-out turn degree 
Inside 22° 22° 

Outside 20° 20° 

*1: Tankful of fuel, radiator coolant and engine oil full. *2: Van and Wagon models 
Spare tire, jack, hand tools, mats in designated positions. *3: With 31 x 10.5R15 tire models 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 

VEHICLE POSTURE (Unladen*) 

IA] SERVICE CHECKING m SERVICE SETTING 

Applied model 2WD 4WD 2WD 4WD 

Dimension "H" mm (in) 
108-118(4.25-4.65) 41-51 (1.61-2.01) 
[113±5 (4.45±0.20)) [46±5 (1.81±0.20)) 

113±2 (4.45±0.08) 46±2 (1.81 ±0.08) 

*: Tankful of fuel, radiator coolant and engine oil full. Spare tire, jack, hand tools, mats in designated positions. 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

WHEEL BEARING (2WD) 

Wheel bearing axial end play 
mm (in) 

Wheel bearing lock nut 
Tightening torque 

N•m (kg-m, ft-lb) 

Return angle degree 

Wheel bearing starting torque 
At wheel hub bolt 
With new grease seal 

N (kg, lb) 

With used grease seal 
N (kg, lb) 

WHEEL BEARING (4WD) 

Wheel bearing lock nut 
Tightening torque 

N·m (kg-m, ft-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, lb) 

Turning angle degree 

Starting force at wheel hub 
bolt N (kg, lb) 

Wheel bearing preload at wheel 
hub bolt N (kg, lb) 

B-A 

Inspection and Adjustment (Cont'd) 

0 (0) 

34-39 
(3.5 - 4.0, 25 - 29) 

45° 

9.8-28.4 
(1.0 - 2.9, 2.2 - 6.4) 

9.8 -23.5 
(1.0 - 2.4, 2.2 - 5.3) 

78-98 
(8 -10, 58- 72) 

0.5- 1.5 
(0.05 - 0.15, 0.4 - 1.1) 

0 (0) 

A 

15° -30° 

B 

7.06- 20.99 
(0.72 - 2.14, 1.59 - 4.72) 

DRIVE SHAFT 

Drive shaft axial end play 
mmlin) 

Drive shaft end snap ring 

Thickness mm (in) 

1.1 (0.043) 
1.3 (0.051) 
1.5 (0.059) 
1.7 (0.067) 
1.9 (0.075) 
2.1 (0.083) 
2.3 (0.091) 

UPPER BALL JOINT 

Turning torque "A" 
(Measuring point: cotter pin 
hole of ball stud) N (kg, lb) 

Turning torque "B" 
N•m (kg-cm, in-lb) 

Vertical end play "C" mm (in) 

LOWER BALL JOINT 

Turning torque "A" 
(Measuring point: cotter pin 
hole of ball stud) N (kg, lb) 

Turning torque "B" 
N•m (kg-cm, in-lb) 

Vertical end play "C" mm (in) 

FA-54 

0.1 - 0.3 (0.004 - 0.012) 

Part No. 

39253-31G10 
39253-31 G11 
39253-31G12 
39253-31G13 
39253-31G14 
39253-31G15 
39253-31G16 

2WD I 4WD 

31.87 - 199.38 
(3.25 - 20.33, 7 .17 - 44.83) 

1.0-4.9 
(10 - 50, 8.7 - 43.4) 

1 .. 6 (0 .063) or less 

2WD 4WD 

13.63 - 54.43 0 -67.7 
(1.39 - 5.55, (0-6.9, 
3.06 - 12.24) 0 -15.2) 

1.0 -3.9 0-4.9 
(10 -40, (0 -50, 

8.7 -34.7) 0-43) 

1.6 (0.063) 0.5 (0.020) 
or less or less 



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

Tightening Torque 

Unit N·m kg-m ft-lb Unit N·m kg-m ft-lb 

Wheel hub Upper link 

Wheel hub nut 118-147 12 -15 87 -108 Upper link spindle-to-upper 71 -103 7.2 -10.5 52 • 76 

Wheel hub-to-disc brake 49-69 5-7 36 • 51 
link 

rotor Upper link spindle-to-frame 109-147 11.1 - 15.0 80 -108 

Knuckle arm and knuckle spindle Lower link 

Knuckle arm-to-tie rod 54 -98 5.5 -10.0 40 -72 Lower link-to-frame 109 -147 11.1 - 15.0 80 -108 

Knuckle arm-to-knuckle 72 -97 7.3 -9.9 53 - 72 Tension rod 
spindle 

Tension rod-to-lower link 49-64 5.0-6.5 36-47 
Knuckle spindle-to-caliper 72 • 97 7.3 -9.9 53 • 72 

Tension rod-to-frame 118 • 157 12.0 - 16.0 87 -116 

Ball joint 
Stabilizer bar 

Upper ball joint-to-knuckle 
Stabilizer bar-to-frame 16 • 22 1.6 - 2.2 spindle 12 -16 

2WD 78 -147 8.0 -15.0 58 -108 Stabilizer bar-to-lower link 16- 22 1.6 • 2.2 12 -16 

4WD 78 -147 8.0 -15.0 58 - 108 Steering stopper bolt 
Upper ball joint-to-upper 16 • 21 1.6 • 2.1 12 • 15 Steering stopper bolt lock 
link nut 
Lower ball joint-to-knuckle 118 • 191 12.0 • 19.5 87 • 141 2WD 26-36 2.7-3.7 20 • 27 
spindle 

4WD 76-98 7.8-10 56-72 
Lower ball joint-to-lower 47 - 61 4.8-6.2 35-45 

link (4WD) Compression rod 4WD 

Shock absorber 
Compression rod-to-lower 118-147 12.0-15.0 87 -108 
link 

Shock absorber upper end 16 - 22 1.6 - 2.2 12 -16 
Compression rod-to-body 118 - 157 12.0 - 16.0 87 -116 

to frame 

Shock absorber lower . 59 -78 6.0-8.0 43-58 Drive shaft 4WD 
end-to-lower link Drive shaft-to-differential 34-44 3.5 -4.5 25-33 

Torsion bar spring 
carrier 

Anchor adjusting bolt lock 30-40 3.1 -4.1 22 -30 Free-running hub 4WD 

nut Manual-lock 

Torque arm-to-lower link Free-running hub-to-wheel 25 -34 2.5 • 3.5 18- 25 

Inside hub 

2WD 50-68 5.1 -6.9 37 - 50 Auto-lock 

4WD 45-60 4.6-6.1 33-44 Free running hub-to-wheel 25 -34 2.5 - 3.5 18 - 25 
hub 

Outside 
2WD 50-68 5.1 -6.9 37 -50 

4WD 89 -118 9.1 - 12.0 66 -87 

Bound bumper 

Bound bumper-to-frame 
2WD 8 - 11 0.8 -1.1 5.8-8.0 

Bound bumper-to-lower 
link 

4WD 16 - 22 1.6 - 2.2 12 • 16 
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t9l 15 • 18 N•m 
(1.5 • 1.8 kg-m, 
11 - 13 ft-lb) 

Tool number 
( Kent-Moore No.) 
Tool name 

GG943100Q0 
( ) 

Flare nut torque 
wrench 

KV40101000 
(J25604-01) 
Axle stand 

ST36230000 
(J25840-A) 
Sliding hammer 

ST38020000 

( - ) 
~earing lock nut 
wrench 

HT72480000 
(J25852-B) 
Rear axle shaft 
bearing puller 

ST37840000 
( ) 

Rear axle shaft 
guide 

PRECAUTIONS AND .PREPARATION 

SBR500 

Description 

Precautions 
(1) 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 .. 
(2) Use Tool when removing or installing brake tubes. 

Preparation 

SPECIAL SERVICE TOOLS 

RA-2 

Removing or installing brake 
piping 

Removing rear axle shaft 

Removing rear axle shaft 

Removing wheel bearing lock nut 

Removing wheel bearing 

Installing rear axle shaft 



Tool name 

Rear axle oil 
seal drift 

Drift-lower and upper 
links bushing 

Drift-panhard rod 
bushing 

PRECAUTIONS AND PREPARATION 

Description 

Preparation (Cont'd) 
COMMERCIAL SERVICE TOOLS 

A: 74 mm (2.91 in) dia. 
B: 68 mm (2.68 in) dia. 
C: 10 mm (0.39 in) 

A: 64 (2.52) dia. 
B: 52 (2.05) dia. 
C: 65 (2.56) 

Installing oil seal 

Removing or installing 
lower and upper links 
bushing 

D: 64 (2.52) dia. 
E: 46 (1.81) dia. 
a: 50 (1.97) dia, 
b: 44 (1.73) dia. 
c: 13 (0.51) dia. 
d: 7 (0.28) Unit: mm (in) 

A: 54 (2.13) dia. 
B: 42 (1.65) dia. 
C: 65 (2.56) 
D: 54 (2.13) dia. 
E: 36 (1.42) dia. 
a: 40 (1.57) dia. 
b: 36 ( 1.42) dia. 
c: 13 (0.51) dia. 
d: 6 (0.24)' 

RA-3 

Removing or installing 
panhard rod bushing 

Unit: mm (in) 

Unit application 

Leaf 5-link 

X X 

X 

X 



REAR AXLE AND REAR SUSPENSION 

2WD MODELS 
Single-tire models 

~ 50 • 68 (5.1 • 6.9, 37 • 50) 

~16-21 (1.6-2.1,12-15 

~ 

1 
~78-98 -:-

(8.0 • 10.0, 58 • 72)~ 

~ 30 -40 (3.1 -4.1, 22 -30) ~ 

Front 

~ : N•m (kg-m, ft-lb) 

RA-4 

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. 

SRA732 



REAR AXLE AND REAR SUSPENSION 

4WD MODELS 
Except Van and Wagon models 

A 50. 681s.1 - 6.9, 31. 501 

A18-98 
18.0 • 10.0, 58 • 72)~ 

Front 

t9J : N·m (kg-m, ft-lb) 

Van and Wagon models 

A 108. 141 111.0. 15.o, 80. 1081 

l"J 2& • 32 12.B • 3.3, 19 • 24lt:i/ 

Stabilizer bar 
connecting rod 

c:::? 
Front 

A: N•m (kg-m, ft-lb) 
When installing each rubber part, final tightening must 
be carried out under unladen condition* when tires on 
ground. 
* Fuel, radiator coolant and engine oil full. Spare 

tire, jack, hand tools and mats in designated 
positions 

RA-5 

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. 

/l"J 30-4013.1-4.1.22-30) t:l 

\ 

SRA733 

Coil spring 

A108-147 
(11.0 • 15.0, 80 - 108) 

A25.32 
(2.6 • 3.3, 19 - 24) 

Lower link 

SRA905 



CHECK AND ADJUSTMENT - On-vehicle 

~ 

~ ) 

~ - ' 

""'" ·~ . ( ---
.. 39 

SRA006 

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 S.D.S. 

• Check shock absorber for oil leakage or other damage. 

Rear Wheel Bearing 
SINGLE-TIRE MODELS 
• Check that wheel bearings operate smoothly. 
• Check axial end play. Refer to Installation of REAR AXLE 

- Single-tire Models. 

RA-6 



Rear axle case 
(Rear final drive 
-Model: H190A, 
H233B) e 

Drain plug 
As0-0s 

(6 -10, 43- 7 

REAR AXLE - Single-tire Models 

Components 

Axle shaft 

'

Air breath~-

JAf;~~~-
~· LAJ ~· •~•-... , c. .. ~ 

_,,,--0- LA39-44 , ' • I 

~ i~--!:,29-33) ... Z24i I ~ ' 
(8-9,58-65) ... VG30!; • C~.,h~"~ 

Adjust axial end play by 
selecting suitable shims. 

-~ Thickness of shims mm (in) Oil seal 
0,05 (0.0020) ~ la to seal lip 
0.07 (0.0028) 

Rear axle case 
(Rear final drive 
-Model: C200) 

Van and Wagon 

~: N•m (kg-m, ft-lb) 

') 0.10 (0.0039) 
~ Air breather 0.15 (0.0059) 
! /A 53 _ 63 0.20 10.00101 

(5.4. 6.4, 0.50 (0.0197) 

1 39-461/ 1.00(0.0394) 

l / .-< 
Air breather 

~-

~~·3·63 / 

') 1~4;:1/ 

SRA934 
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REAR AXLE - Single-tire Models 

SRA002 

SRA003 

SRA104 

SRA728 

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 careful 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. 

• Remove bearing lock nut with Tool. 

RA-8 



0 

0 

0 

REAR AXLE - Single-tire Models 

0 

0 

0 

0 

HT72480000 
(J25852-B) 

o SRA729 

Removal (Cont'd) 
• Remove wheel bearing together with bearing cage and baffle 

plate from axle shaft. 

• Remove grease seal in bearing cage 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, 

cracks, pitting or wear. 
AXLE CASE 
• Check axle case for yield, deformation or cracks. Replace if 

necessary. 

RA-9 



REAR AXLE - Single-tire Models 

Installation 
• Install wheel bearing outer race with a brass drift. 
• Install a new grease seal in bearing cage. 
After installing new grease seal, coat sealing lip with multi
purpose grease. 

• Install bearing spacer with chamfer side facing axle shaft 
flange. 

• Install wheel bearing inner race with a brass drift. 
Coat each bearing cone with multi-purpose grease. 

• Install plain washer and a new wheel bearing lock washer. 
• Tighten wheel bearing lock nut. 
Fit wheel bearing lock washer lip in wheel bearing lock nut 
groove correctly by tightening lock nut. Be sure to bend it up. 

• Install a new oil seal with suitable tool. 
After installing new oil seal, coat sealing lip with multi-purpose 
grease. 

RA-10 



REAR AXLE - Single-tire Models 

~ : Lubricating portion 

SRA756 

Wheel bearing End 
cage ~hims 

Wheel bearing cage Axle 

ST37840000 
( - ) 

case 

Case seal 

SRA757 

SRA012 

Installation (Cont'd) 
• Apply recess of axle case end with multi-purpose grease. 
• Apply gear oil to the spline of axle shaft. Coat seal surface 

of axle shaft with multi-purpose grease (as shown left). 

• Adjust axial end play. 
(1) Select end shims. 

Standard thickness: 1.5 mm (0.059 in) 
Axle case end shim: Refer to S.D.S. 

Do not insert end shims between case seal and bearing cage. 

(2) Insert axle shaft with Tool as a guide. 
When inserting axle shaft, be careful not to damage oil seal. 

(3) Measure end play of axle shaft. 
Axial end play: 

Servicing one side axle 
0.02 - 0.15 mm (0.0008 - 0.0059 in) 

Servicing both side axles 
On first axle (right or left) 

0.30 - 0.90 mm (0.0118 - 0.0354 in) 
On second axle 

0.02 - 0.15 mm (0.0008 - 0.0059 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. 

RA-11 



:::D 
)> 

I -N 

Front 

Shock absorber 
(Left side) 

Shock absorber 
,(Right side) 

;o· 

_/ / 
.,,,,... .,, ... 

Rear spring shackle ,, 

¥ 
L_ ___ I /, --~2-1/ / / 12-16) 

• ~& 
))==c 

, , 

Rear spring 

/ - {{'. 
lfa?·-¾} /,' .. ' . 

t.9J 30 · 40 (3.1 - 4.1, 22. 30)~~({€, 

I!'!] 78 • 98 (8,0, 10,0, 58. 721 J 
When installing each rubber par.t, final 
tightening must be carried out under 
unladen condition* with tires on ground. 

Rear spring plate 

Rear spring bushing 

~ -~ C{@)J1@)\ ,CZ@.. @.. 

t,qJ 50 - 68 
(5.1-6.9, 
37 -50) 

Rear spring ( Leaf spring) 

Shock absorber 

\\ t~ 
1!'!] ,o. 40 13=-3u, i 

@ 

VI 
lJ 
)> 

* Fuel, radiator coolant and engine oil 
full. Spare tire, jack, hand tools and 
mats in designated positions. 

t,qJ 16. 21 (1.6 - 2.1, 12 -15) ' 

Rear spring front pin t,qJ 88 . 98 (9.0. 10.0, 65 · 72) ~ 
~ t,ql: N·m (kg-m, ft-lb) 
co 
)> 

~ 
C 
3 
0 
a. 
CD ;;; 

,:J 
m 
)> 
,:J 

(/) 

C: 
(/) .,, 
m 
z 
(/) -0 
z 
I 

r
CD a. 
(/) 

"C 
::!. 
:::s 
cc 
-I 
< 
"C 
CD 



::D 
)> 

I -w 

(/) 

Jl 
)> .... 
0 
0 

Dampe 
* Make 

fr 

rRJ 16-22 (1.6-2.2, 12 -161 

~/ 

Rear spring shackle 

/ 
~--/ ~ Rear spring bushing 

/' 
// 

Damper 
~~ 

/' ,, 
Rear spring clip 
olt (U-bolt) 

ear spring _ 
eafspring) h _,/-

t9J 16 -22 111 I 
~1-~~;~·2

• '-..... ·~~ ~30-40 
Upper rear spring ....._ I/~ ~ (3.1 • 4.1, 22 - 301 ~ 
pad assembly ~ ~hock absorber 

t'B:(B.O·lO~.•~-~ ~ mbb~b"'h;~ 

/' 

~ '-----·i'--- -~ 
~ J::l;; '------ C:-....---T©...-:-•~. 15::i 

_/ - ~--J.-,;, ~ 
Rear spring ~ '· / ,,, I @ 
bushing /~ c 

Rear spring____,/ ~ 
front pin / 

~ 16 • 22 (1.6 -2.2, 12 -16) 

~ 30-40(3.1-4.1,22-30)~ 

Shock absorber 

-~-

I 
~ 

Shock absorber rubber bushing ......Y ~ 

~ 88 • 98 (9.0 - 10.0, 65. 72)_/ 

~ : N·m (kg-m, ft-lb) 

Rear spring plate 

~ 78 - 98 (8.0 • 10.0, 58 • 721 

Front 

Shock absorber 
(Left side) 

·~~=ir==~ 

Lower rear spring pad 

Shock absorber 
(Right side) 

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. 
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2WD models 

4WD models 

REAR SUSPENSION - Leaf Spring Type 

SRA701 

Shock Absorber 
REMOVAL AND INSTALLATION 
• Remove shock absorber by disconnecting upper and lower 

end. 

INSPECTION 
• If oil leakage, cracks of deformation occurs, replace shock 

absorber assembly. 
• If rubber bushings are cracked or deformed, replace rubber 

bushings. 

Leaf Spring 
REMOVAL AND INSTALLATION 
• Disconnect shock absorber lower end, and remove U-bolts. 

• Disconnect spring shackle. 

RA-14 



4WD 

All same length 

REAR SUSPENSION - Leaf Spring Type 

SRA705 

SRA755 

SRA727 

SRA703 

Leaf Spring (Cont'd) 
• Disconnect front pin. 

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. 
[4WD: Rear spring front bushing] 
Make sure that front bushing is properly installed. 

INSTALLATION 
• Apply soapsuds to rubber bushing. 
• Install spring shackle and front pin, and finger tighten the 

nuts. 
• Install spring pad and nuts under reaf spring or axle case. 
• Tighten U-bolt mounting nuts diagonally. 
Tighten U-bolts so that the length of all U-bolts under spring pad 
are the same. 
• Install shock absorber, and finger tighten the nuts. 

• Remove stands and bounce the vehicle to stabilize suspen
sion. (Unladen) 

RA-15 



REAR SUSPENSION - Leaf Spring Type 

Leaf Spring (Cont'd) 
• Tighten spring shackle nuts, front pin nuts and shock 

absorber nuts. 

RA-16 



REAR AXLE AND REAR SUSPENSION - 5-link Type 

-
~ 15-18N·m 

(1.5 • 1.8 kg-m, 
11 • 13 ft-lb) 

Removal and Installation 

~ 
_/ 

0 0 ~ 01-/0 

O (") (") 0 0 0 

SBR500 

SRA935 

SRA906 

• Disconnect brake hydraulic line and parking brake cable. 
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. 

RA-17 
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Upper spring seat---..._ ~A 108 -147 (11.0 - 15.0, 80 - 108) 

Coilspring---------.._ ~ ~~ ~ ~Panhardrod 

Shock absorber ~ 

Bound bumper~~ tC\6) 

A 3o -40 13.1 -4.1. 22. 301 ~ 

A 11 - 22 11.1 -2.2. 12 -161~ 

• Temporarily tighten all links, then 1 
6)~, 

Lt9l 49-69 (5.0-7.0,36-51) ~ 
~ 

situate vehicle body on the ground. \-"10, 
After shaking the body up and down 
two or three times, securely tighten 
links. 

• When installing securing bolts and 
nuts, be sure to select the proper type 
and install correctly. 

_.,,,.- • ~. --
,'©@ 

~~@ 
~ ~ 

@ 
@ 

t9l 25 - 32 (2.6 - 3.3, 19 - 24) ~ 

Stabilizer bar connecting rod-------

~@{/C 

t9J 41-47 (4.2-4.8,30-35)~_/ 

t9l N·m (kg-m, ft-lb) 

® u 
MOJ'a ~ ~ 

"' ._._ ... ;.,. - ,irn 
( 

I~ 

\t9l 30 - 40 
- ~~ (3.1 -4.1,22-30) ~ 

@'@ 

A 108 .141 ......___ A 108 - 141111 .0 -15.o, 80 .1081 

(11.0 -15.0, -

, lf1I 80-108) 

Upper link ~ 

~ 
Lower link 

L .. -147 111-'> -1•-"· .. -1081 

t9l 1os - 141 111.0 - 15.o, 80 - 108) 

A 25 - 32 12.6 - 3.3. 19 - 24) 

0 
0 

::x, 
m 
)> 
::x, 
u, 
C: 
u, ,, 
m 
2 
u, -0 
2 

I 
(JI 

I -:r 
~ 

-I 
< 
"C 
CD 



Rear 

~ 

Direction 
mark 

REAR SUSPENSION - 5-link Type 

Upper 

Coil spring 

Lower spring seat 

SRA910 

/Suitable tool 

/ Upper and 
lower links 

Suitable tool 

SRA898 

Suitable tool 

SRA900 

Coil Spring and Shock Absorber 
REMOVAL AND INSTALLATION 
• Refer to Removal and Installation of REAR AXLE AND 

REAR SUSPENSION - 5-link Type. 
When installing coil spring and lower spring seat, pay attention to 
its direction. 
Be sure spring rubber seat is not twisted and has not slipped off 
when installing coil spring. 

INSPECTION 
• 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. 
• Check shock absorber specifications. Refer to S.D.S. 
• Check all rubber parts for wear, cracks or deformation. Re

place if necessary. 

Upper Link, Lower Link and Panhard Rod 
INSPECTION 
Check for cracks, distortion or other damage. Replace if neces
sary. 
BUSHING REPLACEMENT 
Check for cracks or other damage. Replace with suitable tool if 
necessary. 

Upper and lower links bushing 
• 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. 

RA-19 



Press 

REAR SUSPENSION - 5-link Type 

/ Suitable tool 

Suitable tool 

SRA901 

Suitable tool 

SRA902 

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% 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. 

RA-20 
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N 
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LEAF SPRING 

Model 

Suspension type 

Length x width x thickness 

C) - number of leaves mm (in) 
C: 

-~ 
..,_ 
"' Q) 
_J 

Free camber "S" mm (in) 

Spring constant 
N/mm (kg/mm, lb/in) 

Maximum length "L" 
mm (in) ... 

Q) 
..c Stroke mm (in) 0 
"' ..c 

Damping force [0.3 m/sec. co 
.:,(. 

" (1.0 ft/sec.)] N (kg, lb) 
0 
.c Expansion ff) 

Compression 

* • 4-speed M/T models only 

U.S.A. 

1,200 X 60 X 7-2 
13 - 1 

(47.24 X 2.36 X 0.28 - 2) 
0.51 - 1 

171 (6.73) 

20.9- 58.0 
(2.13- 5.91, 119.3- 331.0) 

2WD 

Canada Regular Cab* 

Semi-elliptic leaf spring 

1,200 X 60x 7-2 1,200 X 60x 7-2 
12 - 2 13 - 1 

(47 .24 X 2.36 X 0.28 - 2) 
0.47 -2 

(47.24 X 2.36 X 0.28 - 2) 
0.51 -1 

164.5 (6.48) 171 (6.73) 

22.3- 76.5 20.9- 58.0 
(2.27 - 7 .8, 127 .1 - 436.8) (2.13 - 5.91, 119.3 - 331.0) 

508 (20.00) 

200 (7.87) 

785 (80, 176) 

216 (22, 49) 

-~ rs~ 

SRA111 

4WD 
Heavy duty 

1,200 X 60 X 7 - 1 
8-1 

1,200 X 60 X 8-2 12 - 1 
14- 2 13- 1 

(
47.24 X 2.36 X 0.31 - 2) 

(

47.24 X 2.36 X 0.28- 1J 
0.55 - 2 0.31 - 1 

0.47 - 1 
0.51 - 1 

en 
m 
:a 
< -0 
m 

134.5 (5.30) 106 (4.17) C 
32.6 - 114.7 24.1- 90.2 

(3.32 - 11.7, 185.9- 655.2) (2.46 - 9.2, 137.8 - 515.2) 

)> 

~ 
528 (20.79) 

C) 
CD 

)> 
::, 2 
CD C 

210 (8.27) ~ 

m -Except Canada Canada en 
785 1,716 ,:, 

981 (100, 221) (80,176) (175,386) 
216 343 

216 (22, 49) (22,49) (35, 77) 

CD 
(') 
::;; 
r;· 
m 
,+ -· $ I L 1r$ 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

SHOCK ABSORBER 

General Specifications (5-link type) 

·co1L SPRING 

Suspension type 5-link Suspension type 5-link 

Shock absorber type 
Non-

Adjustable 
adjustable Wire diameter mm(in) 13.2 (0.520) 

Stroke mm (in) 234 (9.21) 211 (8.31 l Coil diameter mm (in) 117.2 (4.61) 

Maximum length "L" 
586 (23.07) 585 (23.03) mm (in) 

Damping force at 0.3 m 
TOURING SPORT 

(1.0 ft)/sec. 

Expansion N (kg, lb) 
785 628 1,491 

(80,176) (64,141) (152,335) 

Free length mm(in) 417 (16.42) 

Spring constant 
N/mm (kg/mm, lb/in) 

25.5 (2.6, 146) 

Identification color White x 1, Blue x 1 

Compression 343 382 667 
N (kg, lb) (35, 77) (39, 86) (68, 150) 

RA260 

Inspection and Adjustment 

SINGLE-TIRE 
Unit: mm (in) 

Total end play 0.02 - 0.15 (0.0008 • 0.0059) 

Thickness Part No. 

0.05 (0.0020) 43086 P0110 

0.07 (0.0028) 43087 P0110 

0.10 (0.0039) 43088 P0110 
Rear axle case end shim 

0.15 (0.0059) 43086 89500 

0.20 (0.0079) 43089 P0110 

0.50 (0.0197) 43090 P0110 

1.00 (0.0394) 43036 01G00 

RA-22 



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

Tightening Torque 

Unit N•m kg-m ft-lb 
5-link type 

Drain plug 59-98 6- 10 43-72 
Unit N•m kg-m ft-lb 

Filler plug Shock absorber upper 30-40 3.1 - 4.1 22-30 

H190A 59 -98 6-10 43-72 end fixing nut 

H233B 59-98 6-10 43-72 Shock absorber lower 30-40 3.1 - 4.1 22-30 

C200 39-59 4-6 29-43 
end fixing nut 

Back plate fixing bolt 53-63 5.4 - 6.4 39-46 
Bumper rubber fixing bolt 17 - 22 1.7 - 2.2 12 - 16 

Wheel bearing lock nut 147 - 196 15-20 108 - 145 
Upper link fixing bolt 108-147 11.0 - 15.0 80 - 108 

Wheel cylinder air 7-9 0.7 -0.9 5.1 -6.5 
Lower link fixing bolt 108 - 147 11.0 - 15.0 80-108 

breather Panhard rod fixing bolt 108-147 11.0 - 15.0 80 -108 

Differential gear carrier 
(R.H. side) 

to axle case nut Panhard rod fixing nut 49-69 5.0 - 7.0 36 - 51 

H190A 16 - 24 1.6-2.4 12 - 17 (L.H. side) 

C200 11 - 14 1.1 • 1.4 8 -10 Stabilizer bar to 41 - 47 4.2-4.8 30-35 

H233B 27 - 36 2.8 -3.7 20-27 
connecting rod 

Wheel nut 
Connecting rod to body 25-32 2.6- 3.3 19-24 

Aluminum wheel 118 -147 12 - 15 87 - 108 Sta bi I izer bar bracket 25-32 2.6 - 3.3 19-24 

Steel wheel 118-147 12 - 15 87 - 108 
to axle case 

Brake tube flare nut 15 - 18 1.5 - 1.8 11 - 13 

Propeller shaft to com-
panion flange 

Z24i engine 39-44 4 - 4.5 29-33 

VG30i engine 78 - 88 8-9 58-65 

Leaf spring type 

Unit N·m kg-m ft-lb 

Shpck absorber uper 30-40 3.1 -4.1 22 -30 
end nut 

Shock absorber lower 30 -40 3.1 - 4.1 22 -30 
end nut 

Leaf spring U-bolt nut 88-98 9.0 -10.0 65 - 72 

Spring front pin nut 78 -98 8.0 • 10.0 58 - 72 

Spring front pin bolt 
to frame 

(2WD) 16- 21 1.6-2.1 12 - 15 

(4WD) 16-22 1.6- 2.2 12 -16 

Spring shackle 78- 98 8.0- 10.0 58-72 

Bumper rubber fixing bolt 16·-22 1.6-2.2 12 -16 
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BRAKE SYSTEM 

SECTIONBR 

CONTENTS 
PRECAUTIONS AND PREPARATION ........................................ BR- 2 

CHECK AND ADJUSTMENT ............................................... BR- 3 

BRAKE HYDRAULIC LINE ................................................ BR- 4 

BRAKE PEDAL AND BRACKET ............................................ BR- 7 
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MASTER CYLINDER ...................................................... BR-12 

LOAD SENSING VALVE .................................................. BR-13 

FRONT DISC BRAKE (CL28VA and CL28VD) - Caliper ......................... BR-16 

FRONT DISC BRAKE (CL28VA and CL28VD) - Rotor .......................... BR-20 

REAR DRUM BRAKE (DS22, DS25B, DS25C and L T26B) ........................ BR-21 

REAR DISC BRAKE (AD14VB) - Caliper ..................................... BR-26 

REAR DISC BRAKE (AD14VB) - Rotor ..................................... BR-30 
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PARKING DRUM BRAKE (DS19HB) - Rear Disc Brake (AD14VB) Model ........... BR-34 

SERVICE DATA AND SPECIFICATIONS (S.D.S.) .............................. BR-36 
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Tool number 
(Kent-Moore No.) 
Tool name 

GG94310000 
( ) 

Flare nut torque 
wrench 

PRECAUTIONS AND PREPARATION 

SBA500 

Description 

Precautions 
• Recommended fluid is brake fluid "DOT 3". 
• 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. 
• Never use mineral oils such as gasoline or kerosene. They will 

ruin the rubber parts of the hydraulic system. 
WARNING: 
• Clean pad and shoe dust using a dust collector after cleaning 

with waste cloth. 

• Use Tool when removing and installing brake tube. 

Preparation 
SPECIAL SERVICE TOOL 

BR-2 

Removing and installing 
each brake piping 



= MAX 

= MIN 

CHECK AND ADJUSTMENT 

// SBR991 

SMA732A 

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. 

Checking Brake System 
• Check brake lines (tubes and hoses) for evidence of cracks, 

deterioration or other damage. Replace any damaged parts. 
If leakage occurs around joints, retighten or, if necessary, re
place damaged parts. 

• Be sure to check for oil leakage by fully depressing brake 
pedal. 

Changing Brake Fluid 
1. Drain brake fluid in 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 of BRAKE HYDRAULIC 
LINE. 

• Refill with recommended brake fluid "DOT 3". 
• Never reuse drained brake fluid. 
• Be careful not to splash brake fluid on painted areas. 
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BRAKE HYDRAULIC LINE 

Model equipped with proportioning valve 

• Front 

Front brake (CL28VA, CL28VD) 

Brake hose 
connector 
~17-20 

(1.7 - 2.0, 
12 -14) 

Flare nut 
~ 15 - 18 (1.5 -1.8, 11 - 13) 

Rear brake (D522, DS25C, LT26B) 

Th,~~,y roooecto,/ 
Proportioning valve ~-1'----.._. ~ Mounting bolt 

5 • 7 (0.5 • 0.7, 3.6 • 5.1) 
Flare nut 

(Do not disassemble.) 
Master cylinder 

15 -18 (1.5 -1.8, 11 -13) 

Flare nut 
~ 15 -18 (1.5- 1.8, 11 -13) 

Brake hose connector 
~ 17 • 20 (1.7 • 2.0, 12 -14) 

Brake hose connector 
~17-20 

(1.7 • 2.0, 12 -14) 

Model equipped with L.S.V. (A-type) 

• Front 

Front brake (CL28VA, CL28VD) Rear brake ( L T26B) 

Brake hose connector 
~ 17-20 

(1.7 • 2.0, 
12 -14) 

Master cylinder 

Brake booster 

Brake hose connector 

Flare nut 
~ 15 -18 (1.5 -1.8, 11 -13) 

Horizontal 
line 

Load sensing valve (L.S.V.l 
~ Mounting bolt 

8-11 (0.8-1.1, 5.8 -8.0) 
Flare nut 
15 -18 (1.5 • 1.8, 11 • 13) 

Three-way connector 
~ Mounting bolt 

5 • 7 (0.5 • 0.7, 3.6 • 5.1) 
Flare nut 

Three-way connector 
~ Mounting bolt 

5 - 7 (0.5 - 0. 7, 3.6 • 5.1) 
Flare nut 
15 -18 (1.5 -1.8, 11 -13) 

Flare nut 
~ 15 -18 (1.5 -1.8, 11 -13) 

15 · 18 (1.5 • 1.8, 11 -13) 

Brake hose connector 
~17-20 

(1.7 • 2.0, 12 - 14) 

~ 17 • 20 (1.7 - 2.0, 12 • 14) 
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= Primary line 

- Secondary line 

~: N·m (kg-m, ft-lb) 
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Model equipped with L.S.V. (B-type) 

Front brake (CL28VD) 

• Front 

Master cylinder 

Brake booster 

Flare nut 
~ 15-18 

(1.5 -1.8, 11 -13) 

BRAKE HYDRAULIC LINE 

Three-way connector 
~ Mounting bolt 

5-7 
(0.5 - 0.7, 3.6 - 5.1) 
Flare nut 
15 -18 
(1.5 -1.8, 11 -13) 

~ Mounting bolt 
5 - 7 (0.5 - 0.7, 3.6 - 5.1) 
Flare nut 
15 -18 (1.5 -1.8, 11 -13) 

Three-way connector 
~ Mounting bolt 

5-7 (0.5 -0.7,3.6-5.1) 
Flare nut 
15-18 (1.5 -1.8, 11 -13) 

Load sensing valve (L.S.V.) 
~ Mounting bolt 

8 - 11 (0.8 - 1.1, 5.8 - 8.0) 
Flare nut 
15 -18 (1.5 -1.8, 11 -13) 

Primary line 

Secondary line 

~ N•m (kg-m, ft-lb) 

SBR169A 
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GG94310000 
( - ) 

BRAKE HYDRAULIC LINE 

SBR992 

SBR995 

SBR500 

Bleeding Procedure 
Model not equipped with L.S.V. 
• Bleed air according to the following procedure: 

Left rear wheel cylinder ➔ Right rear wheel cylinder ➔ Left 
front caliper ➔ Right front caliper 

Model equipped with L.S.V. 
• 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 

• Connect a transparent vinyl tube to air bleeder valve of 
L.S.V., caliper or wheel cylinder. 

• Carefully monitor brake fluid level at master cylinder during 
bleeding operation. 

• Tighten air bleeder to the specified torque. 

Removal and Installation 
CAUTION: 
a. Use Tool when removing and installing brake tube. 

b. Cover openings to prevent entrance of dirt whenever discon
necting hydraulic line. 

• To remove brake hose, first remove flare nut securing brake 
tube to hose, then withdraw lock spring. Next disconnect the 
other side. 

• All hoses must be free from excessive bending, twisting and 
pulling. 

• After installing brake lines, be sure to check for oil leakage 
by fully depressing brake pedal. 

Inspection 
Check brake lines (tubes and hoses) for evidence of cracks, 
deterioration or other damage. Replace any damaged parts. 
If leakage occurs around joints, retighten or, if necessary, replace 
damaged parts. 
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BRAKE PEDAL AND BRACKET 

Removal and Installation 

r:9l 8 -1110.8 -1.1,5.8-8.0I~ 

Pedal bracket 

~~ 

Stop lamp switch 

r:9J 12 • 15 (1.2 -1.5, 9 -111 

""·0 
,,,.,-

r:9J 8 • 11 (0.8 • 1.1, 5.8 • 8.0) 

r:9J 8 • 11 (0.8 • 1.1, 5.8 • 8.0) 

~ 

* Replace plastic stopper located at 
the and of clevis pin, if deformed 
or damaged. 

r:9J : N·m (kg-m, ft-lb) 

Clevis pin* E:i!I\ 

Inspection 
Check brake pedal for the following items. 
• Brake pedal bend 
• Clevis pin deformation 
• Crack of any welded portion 
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BRAKE PEDAL AND BRACKET 

Dash floor 
panel 

Melt sheet 

Dash insulator 

Lock nut ~ 16 - 22 
,,---------(1.6 - 2.2, 

12 -16) 

A 

~ : N•m (kg-m, ft-lb) 
SBR278A 

Input rod 

SBR930 

Adjustment 
Check brake pedal free height from melt sheet. Adjust if 
necessary. 

H: 

D: 

Free height 
Refer to S.D.S. 

Depressed height 
Refer to S.D.S. 

Under force of 490 N (50 kg, 110 lb) with engine 
running 

C1 : Clearance between pedal stopper and threaded end of 
stop lamp switch 

0.3 -1.0 mm (0.012 -0.039 in) 
C2 : Clearance between pedal stopper and threaded end of 

A.S.C.D. switch 
0.3 - 1.0 mm (0.012 • 0.039 in) 

A: 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 the tip of input rod stays inside. 

2. Adjust clearance "C1 " and "C2 " with stop lamp switch and 
A.S.C.D. switch respectively. Then tighten lock nuts. 

3. Check pedal free play. 
Make sure that stop lamp is off when pedal is released. 
4. Check brake pedal depressed height with engine running. 

If depressed height is below the specified value, check brake 
system for leaks, accumulation of air or any damage compo
nents such as master cylinder, wheel cylinder, etc. Make the 
necessary repairs, if necessary. 
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~ : N·m (kg-m, ft-lb) 

BRAKE BOOSTER 

Removal and Installation 

\ 

\ 

) 

l Brake booster 

~ 8-11 (0.8-1.1-,5.8-8.0) 

,l._,, COB· 1. 1, 6B · 8.01 

SBR281A 

Inspection 
OPERATING CHECK 

SBR074A 

• Depress brake pedal several times with engine off, then check 
that there is no change in pedal stroke. 

• Depress brake pedal, then start engine. If pedal goes down 
slightly, operation is normal. 

AIRTIGHT CHECK 
• Start engine, then stop it in 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, 
the booster is airtight. 

• Depress brake pedal while engine is running, then stop engine 
with pedal depressed. If there is no change in pedal stroke for 
thirty seconds, brake booster is airtight. 

OUTPUT ROD LENGTH CHECK 
1. Supply brake booster with vacuum of -66.7 kPa (-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) 
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VACUUM PIPING 

Removal and Installation 

Gasoline engine models (4waytype) (2 way type) 

Vacuum hose 

Vacuum hose 

CAUTION: 
Do not apply any oil or lubricants 
to vacuum hose and check valve. seR496A 

-"'~- - ---
1 

More than 24 mm (0.94 in) 

4waytype 

~ 
Brake 
booster 
side 

2way type 

~ 
Intake manifold or 
vacuum pump side 

SBR004A 

SBR134A 

•~:J• Brake • ' Intake 
booster • manifold 
side side 

SBR277A 

• Insert vacuum tube into vacuum hose more than 24 mm 
(0.94 in). 

• Install check valve properly paying attention to its direction. 
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SBR076A 

Manifold side 

• Brake booster side 

SBR135A 

VACUUM PIPING 

Inspection 
HOSES AND CONNECTORS 
• Check condition of vacuum hoses and connectors. 
• Check vacuum hoses for air tightness. 

CHECK VALVE 
• If valve does not open, replace check valve with a new one 

when pressure is applied to the brake booster side of check 
valve . 
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MASTER CYLINDER 

Reservoir cap 

~;,rn,., 

~Float 

~ Reservoir tank 

C) Primary piston 
assembly~ 

Secondary piston 
assembly~ 

,........, ~-....... '""'·.....--...- ~S,opp,, ~P 

----~----\~i ✓- \ - \ ,--' (/ S)) 0 .,,.,,------

\@1_?~/ _,,. Piston cup* 

\,, _,..-\ Spring seat 

Secondary return spring 

' > 
Cylinder body 

~r:o.J 8 - 11 N·m (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-lb) 

SBR011A 

Secondary piston 

Primary piston 

SBR012A 

* Lubricate piston cup with brake fluid or rubber grease 
when assembling master cylinder. 

• Replace stopper if the claw is damaged or deformed. 
• Bend claws inside when installing stopper. 

• Replace piston assembly when disassembled. 
• Pay attention to the direction of piston cups. 

SBR078A 

• Check parts for wear or damage. Replace if any of the above 
conditions are observed. 
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LOAD SENSING VALVE 

Load Sensing Valve (A-type) 

Bleeder 

\ ~ Bracke, 

// "" 
/~ 16-22 (1~-2.2, 12-16] 

Load sensing valve 
~ / • Do not disassemble it. 

@~0-15 (1.0-15, 7-111 

Bracket 

Rear 

0---t-+----J'-----=-+-+=~-++-Q 

SBR444A 

~ : N·m (kg-m, ft-lb) 

SBR122A 

• Do not reuse Load Sensing Valve once it is disassembled. 
• Replace damaged Load Sensing Valve as an assembly. 

• When installing Load Sensing Valve to bracket, secure it to 
area above oblong hole. 
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Load Sensing Valve (B-type) 

A : N·m (kg-m, ft-lb) 

LOAD SENSING VALVE 

El 

, Load sensing valve 
• Do not disassemble. 

Ei!I I A 17 • 21 (1.7 • 2.1, 12 -15) 

Sensor spring 

El 

i 
A 11-2111.1-2.1.12-151---I 

A 2.s - 4.4 co.3. o.45. 2.2. 3.a1 

SBR123A 

• Do not reuse Load Sensing Valve once it is disassembled. 
• Replace damaged Load Sensing Valve as an assembly. 
• When disassembling, apply multi-purpose grease to all 

rubbing areas. 
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~ J 

LOAD SENSING VALVE 

SBR124A 

SBR125A 

(----'\1/ 
I I 
I I 

I 

Inspection (L. S. V. B,-type) 
1. Set weight slowly on axle center. 

Weight: 100 kg (221 lb) 
2. Install pressure gauge to front and rear brake. 

3. Raise front brake pressure to 4,904 kPa (50 kg/cm2 , 711 psi) 
and check rear brake pressure. 

Rear brake pressure: 
2,256 • 3,236 kPa 
(23 - 33 kg/cm2 , 327 • 469 psi) 

4. Raise front brake pressure to 9,807 kPa ( 100 kg/cm2 , 1,422 
psi) and check rear brake pressure. 

Rear brake pressure: 
3,138 • 4,511 kPa 
(32 - 46 kg/cm2 , 455 - 654 psi) 

If rear brake pressure is not within specification, adjust bracket 
as follows: 

5. Adjust bracket to direction of L when rear brake pressure is 
above specification. 

6. Adjust bracket to direction of R when rear brake pressure is 
below specification. 
Repeat steps (3) and (4) until rear brake pressure is within 
specification. 
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FRONT DISC BRAKE (CL28VA and CL28VD) - Caliper 

CL28VA 

A 12.91 
(7.3-9.9, 
53- 72) 

A : N·m (kg-m, ft-lb) 

Copper washer ~ 

A 11 - 20 11.1 - 2.0. 12 - 141 

Brake hose 

E:l!I @ : P .B.C. (Poly Butyl Cuprysil) grease 
or silicon-based grease point Torque member 

El @ : Rubber grease point 
~ @ : Brake fluid point 

CL28VD 

Brake hose-~ 

~ 17 · 2011.7 -2.0. 12. 14)~, J,.. 
Copper washer ~~ 

Pin boot~ 

El® . 
Slide pin El@ 
To sliding portion 

A12-9111.3 -9.9, 53-121 

~Inner shim 

Ot ~, 

El@ To pad contact area 

BR-16 

Cylinder body 

Piston seal ~ 

El@ 
Piston~@ 

Outer shim 

SBR272A 

~Air bleeder cap ~ 

" ~Air bleeder A 7 - 9 (0.7 - 0.9, 5.1 . 6.5) 

Cylinder body 

A: N•m (kg-m, ft-lb) 
El@ : P.B.C. (Poly Butyl Cuprysil) grease or 

silicon-based grease point 
E:l!I @ : Rubber grease point 
~ @ : Brake fluid point 

SBR273A 



FRONT DISC BRAKE (CL28VA and CL28VD) - Caliper 

SBR083A 

SBR084A 

Pad Replacement 
1. Remove pin bolt. 

2. Swing cylinder body upward. Then remove pad retainers, and 
inner and outer shims. 

CAUTION: 
• When cylinder body is swung up, do not depress brake pedal 

because piston wi II pop out. 
• Be careful not to damage dust cover or get oil on rotor. Al

ways replace shims when replacing pads. 

Removal and Installation 
• Remove torque member fixing bolts and union bolt. 

• Install brake hose to caliper securely. 
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Wooden block 

• 

F, 

FRONT DISC BRAKE (CL28VA and CL28VD) - Caliper 

SBR168A 

SBR130A 

Pin cover SBR041A 

SMA364A , 

Disassembly 
Push out piston with dust cover with compressed air. 
For CL28VD (2-piston type), use a wooden block so that the 
2 pistons come out evenly. 

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 (F 1 ). 

(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 (F 2 ). 

(8) Calculate brake drag force by subtracting F1 from F2 • 

Maximum brake drag force (F2 - F1 ): 
103.0 N (10.5 kg, 23.2 lb) 

If it is not within specification, check pins and pin boots in 
caliper. 
• Make sure that wheel bearing is adjusted properly. 
• Disc pads and disc rotor must be dried. 

DISC PAD 
Check disc pad for wear or damage. 

Pad wear limit (A): 
2.0 mm (0.079 in) 
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Piston 
seal 

FRONT DISC BRAKE (CL28VA and CL28VD) - Caliper 

Piston 

SBR087A 

Cylinder 
body 

SB ROSSA 

Inspection (Cont'd) 
CYLINDER BODY 
• Check inside surface of cylinder for score, rust, wear, damage 

or presence of foreign materials. If any of the above condi
tions are observed, replace cylinder body. 

• Minor damage from rust or foreign materials may be elimi
nated by polishing the surface with a fine emery paper. 
Replace cylinder body if necessary. 

CAUTION: 
Use brake fluid to clean. Never use mineral oil. 

PISTON 
Check piston for score, rust, wear, damage or presence of foreign 
materials. Replace if any of the above conditions are observed. 
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 of the 
above conditions are observed. 

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. 
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FRONT DISC BRAKE (CL28VA and CL28VD) - Rotor 

SBR090A 

Inspection 
RUBBING SURFACE 
Check rotor for roughness, cracks or chips. 

RUNOUT 
Make sure that axial end play is within the specifications before 
measuring. Refer to section FA. 

Rotor repair limit: 

THICKNESS 

Maximum runout 
(Total indicator reading at center of rotor pad 
contact surface) 

0.07 mm (0.0028 in) 

Rotor repair limit: 
Minimum thickness 

BR-20 

CL28VA 20.0 mm (0.787 in) 
CL28VD 24.0 mm (0.945 in) 



REAR DRUM BRAKE (DS22, DS25B, DS25C and LT26B) 

Single tire model 
~ 53 - 63 (5.4 - 6.4, 39 - 46) 
Dual tire model 
~84-108 ( 8.6 - 11.0, 62 -80) 

Anchor block 
~ 50-68 (5.1 -6.9, 37 -50) 

Front of vehicle 

& @ : Rubber grease point 

• : Brake grease point 

~ : N·m (kg-m, ft-lb) 

• : Brake grease point 

~ @ : Brake fluid point 

BR-21 

Air bleeder ~ 7 - 9 (0.7 - 0.9, 5.1 - 6.51 

Wheel cylinder housing 

lPiston 

{Piston cup El @ ~ 

@~Piston head 

it cover&@~ 

Anti-rattle spring 

Retainer 

Shoe guide plate 

Return spring 

Adjuster cable 

tf'.-!l"--#-------Cable guide 

Spring seat 

Return spring 

Adjusting lever~ 

Return springy li 

.. ~ 
SBR091A 

SBR092A 



REAR DRUM BRAKE (0S22, 0S25B, 0S25C and L T26B) 

LT26B 

~ 5.3 -7.3 
(0.54-0.74,3.9-Si 

~ 53-63 ~-~-
(5.4 • 6.4, 39 • 46)./ ~ 

Anti-rattle pin} 

IE!@ : Rubber grease point 

• : Brake grease point 

~ : N•m (kg-m, ft-lb) 

A 

Adjuster 

Return spring 

Front 

SBR021A 

Cylinder body 

Piston £Piston cup~ 

IJ@-.-.o"" co~, Ell® ,!l 

Toggle lever 

SBR113A 

Brake Drum Removal 
• Release parking brake control lever fully. 
• Tighten two bolts gradually if brake drum is hard to remove. 

Shoe Replacement 
• Measure lining thickness. 

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 is completed, adjust shoe-to-drum clearance. 
Refer to Removal and Installation of Adjuster. 
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REAR DRUM BRAKE {DS22, 0S25B, DS25C and LT26B) 

SBR094A 

Inner diameter 

Wheel Cylinder Inspection 
Check parts for score, wear or damage. Replace if any of the 
above conditions are observed. 

Removal and Installation of Adjuster 
When installing, measure inner diameter of the drum and adjust 
so that shoe outer diameter at its center is smaller than drum 
inner diameter by 0.25 to 0.4 mm (0.0098 to 0.0157 in) by 
rotating the adjuster. Then operate parking brake lever to adjust 
shoe clearance. 

Drum Inspection 
Standard inner diameter: 

DS22 220.0 mm (8.66 in) 
DS25B, DS25C 254.0 mm (10.00 in) 
L T26B 260.0 mm (10.24 in) 

Maximum inner diameter: 
DS22 221.5 mm (8.72 in) 
DS25B, DS25C 255.5 mm (10.06 in) 
LT26B 261.5 mm (10.30 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 racer, lathe brake drum if it shows score marks, 
partial wear or stepped wear. 

• After brake drum has been completely reconditioned or re
placed, check drum and shoes for proper contact pattern. 
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REAR DRUM BRAKE (0S22, 0S25B, DS25C and LT26B) 

Shoe Installation 
• Place adjuster cable by pulling adjusting lever upward. 

• Install return springs. 
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B 

REAR DRUM BRAKE (DS22, DS25B, DS25C and LT26B) 

DS22,DS25B 

SBR099A 

Shoe Installation (Cont'd} 
• Install all the parts by referring to the figure below. 

DS25C 

LT26B 

L.H. wheel 
SBR492A 

DS25Cmodel 

• After installing crank lever on back plate, make sure that 
there is no play between crank lever and back plate when 
pulling crank lever. If play exists, adjust bolt @ and lock 

nut@. 
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Torque member 

El® 

REAR DISC BRAKE (AD14VB) - Caliper 

ye bolt 
Brake hose 17 • 20 (1.7 - 2.0, 12 • 14) 

Outer shim 

31-41---

Copper washer~ 

rPJ7-9 

Cylinder body 

Piston seal~ El @ 

Piston 

~@ 

(0.7 · 0.9, 5.1 · 6.5) 

Dust seal~ 

El'@ 
rPJ : N•m (kg-m, ft-lb) 

El®: P.B.C. (Poly Butyl Cuprysil) grease 
or silicon-based grease points 

El@: Rubber grease points 

Retainer 

Pad Replacement 
1. Remove guide pin. 

~ @: Brake fluid point 

SBR384A 

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. 
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RE~R DISC BRAKE (AD14VB) - Caliper 

1 ) \ \ 

~i~ 

U SBA026A 

rusions 

<l SBA027A 

SBA772 

Removal and Installation 
• Remove torque member fixing bolts and eye bolt. 

• Install brake hose to caliper securely. 

• Remove retainer with a screwdriver. 

• Push out piston with dust seal with compressed air. 
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REAR DISC BRAKE (AD14VB) - Caliper 

SBR387A 

SBR388A 

Pin cover SBR041A 

SMA364A 

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 (F 1 ). 

(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 (F 2 ). 
(8) Calculate brake drag force by subtracting F 1 from F 2 • 

Maximum brake drag force (F2 - F 1 ): 

103.0 N (10.5 kg, 23.2 lb) 

If it is not within specification, check pins and pin boots in 
caliper. 
• Make sure that wheel bearing is adjusted properly. 
• Disc pads and disc rotor must be dried. 

DISC PAD 
Check disc pad for wear or damage. 

Pad wear limit (A): 
2.0 mm (0.079 in) 

CYLINDER BODY 
• Check inside surface of cylinder body for score, rust, wear, 

damage or presence of foreign materials. If any of the above 
conditions are observed, replace cylinder body. 

• Minor damage from rust of foreign materials may be elimi
nated by polishing surface with a fine emery paper. Replace 
cylinder body if necessary. 

CAUTION: 
Use brake fluid to clean. Never use mineral oil. 
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Piston seal 

REAR DISC BRAKE (AD14VB) - Caliper 

SBR574 

Inspection (Cont'd) 
PISTON 
Check piston for score, rust, wear, damage or presence of foreign 
materials. Replace if any of the above conditions are observed. 
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, RETAINER, PISTON SEAL, 
DUST SEAL AND PIN BOOT 
Check for wear, cracks or other damage. Replace if any of the 
above conditions are observed. 
Assembly 
• With dust seal fitted to piston, insert dust seal into groove on 

cylinder body and install piston. 
• Properly secure dust seal. 
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REAR DISC BRAKE (AD14VB} - Rotor 

SBR389A 

Inspection 
RUBBING SURFACE 
Check rotor for roughness, cracks or chips. Repair or 
replace if necessary. 

RUNOUT 
Make sure that axial end play is within the specifications before 
measuring. Refer to section RA. 
Then check runout with a dial gauge. 

Rotor repair limit 
Maximum runout 

THICKNESS 

(Total indicator reading at center of rotor pad 
contact surface) 

0.07 mm (0.0028 in) 

Rotor repair limit: 
Minimum thickness 

9.0 mm (0.354 in) 
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PARKING BRAKE CONTROL 

TRUCK-2WD 

8 • 11 (0.8 • 1.1, 5.8 • 8.0) 

t 8-11 

~~ 8-11 (0,8· 1.1,5.8-8.0I 
(0.8 • 1.1, 5.8 - 8.0) 

C(I(([~ 

----~ 

, i Adjuster Eal l ~ 8-11 (0.8-1.1.5.8-8.0) 

~ 8-11 (0.8-1.1,5.8-8.0) 

TRUCK-4WD 

Stick lever type 

~~ 
Front cable 

~~ 8 -11 (0.8-1.1, 5.8-8.0) 

'· 

~ : N·m (kg-m, ft-lb) 

Front cable 

SBR100A 
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VAN & WAGON 

Front 

PARKING BRAKE CONTROL 

A 8-1110.8- 1.1. 5.8- 8.o> 

toJ 8-11 
(0.8-1.1,5.8-8 

toJ8-11 
(0.8-1.1, 
5.8- 8.0) 

cable Adjuster IEI toJf~.t 1.1, 5.8-8.0) (OJ 8-11 (0.8-1.1, 5.8-8.0) 

(OJ : N•m (kg-m, ft-lb) 

SBR380A 

Removal and Installation 
• Be carefu I not to damage cable. 
• Make sure there is no free play after installation. 

Inspection 
1. Check control lever for wear or other damage. Replace if 

necessary. 
2. Check wires for discontinuity or deterioration. Replace if 

necessary. 
3. Check warning lamp and switch. Correct if necessary. 
4. Check parts at each connecting portion and, if found de

formed or damaged, replace. 
Adjustment 
Adjust control lever stroke as follows: 
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PARKING BRAKE CONTROL 

SBR032A 

196 N (20 kg, 44 lb) 

~ 
SBR033A 

SBR101A 

Adjustment (Cont'd) 
1. Loosen lock nut ® , rotate adjuster @ . 
2. Tighten lock nut ® . 

3. Pull control lever with specified amount of force. Check lever 
stroke and ensure smooth operation. 

Number of notches: 
Truck 

Center lever type 
Stick lever type 

Van& Wagon 

10 -12 
10 -12 (2WD) 
9 -11 (4WD) 

Center lever type 7 - 9 

4. Bend parking brake warning lamp switch plate so that brake 
warning light comes on when ratchet at parking brake lever is 
pulled "A" notches and goes out when fully released. 

Number of notches "A": 
Truck 

Center lever type 1 
Stick lever type 2 

Van & Wagon 
Center lever type 2 
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PARKING DRUM BRAKE {DS19HB) - Rear Disc Brake {AD14VB) Model 

Guide plate~ 

Return spring 

Strut 
~ 

Anti-rattle pin 

Adjuster 

Adjusting screw 

Spring seat 

Anti-rattle spring 

Shoe Replacement 

Baffle plate 

• Brake grease point 

SBR391A 

1. Remove disc rotor (With parking drum brake). 
Tighten two bolts gradually if disc rotor is hard to remove. 

2. After removing retainer, remove spring by rotating shoes. 
Be careful not to damage parking brake cable when separating it. 
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PARKING DRUM BRAKE {DS19HB) - Rear Disc Brake {AD14VB) Model 

Inner diameter 

SBR383A 

Shoe Replacement (Cont'd) 
3. Apply brake grease to the contact areas shown at left. 

Shoe Clearance Adjustment 
1. Remove adjuster hole plug, and turn down adjuster wheel 

with a screwdriver until shoe touches brake drum. 
Make sure that parking control lever is released completely. 

2. Return adjuster wheel 7 to 8 latches. 
3. Install adjuster hole plug, and make sure that there is no drag 

between shoes and brake drum when rotating disc rotor. 

Breaking in Drum and Lining 
1. Set transfer lever in the "2H" position. Using either low or 

2nd transmission speed, drive the unloaded vehicle at appro
ximately 30 km/h ( 19 MPH) on a safe, level and dry road. 

2. Depress the release button of parking brake lever, then pull 
the lever with a force of 98 N (10 kg, 22 lb). 

3. While holding the lever back, continue to drive the vehicle 
100m (328ft). 

4. Repeat steps 1 through 3 two or three times. 

Drum Inspection 
Standard inner diameter: 

190.0 mm (7.48 in) 
Maximum inner diameter: 

191.0 mm (7 .52 in) 
Out-of-roundness (ellipticity): 

0.04 mm (0.0016 in) 
Radial runout (Total indicator reading): 

0.1 mm (0.004 in) 
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SERVICE DATA AND SPECIFICATIO.NS (S.D.S.) 

Model 

engine 

Gracte 

Front brake 
Brake model 

Pad dimensions 
Width X thickness X length 

mm (in) 

Rotor outer diameter mm (in) 

Cylinder inner diameter mm (in) 

Rear brake 

Brake model 

Cylinder inner diameter 
mm(in) 

Lining dimensions 
Width X thickness X length 

mm {in) 

Drum inner diameter 
/Rotor outer diameter 

mm (in) 

Master cylinder 
Inner diameter mm (in) 

Brake booster 

Model 

Diaphragm diameter mm (in) 

Control valve 
Type 

Split point x Reducing ratio 
kPa (kg/cm 2 , psi) x ratio 

*1: Load sensing valve (A-type) 
*2: Load sensing valve (B-type) 

General Specifications 

2WD 4WD 4WD and 2WD 

Z24i VG30i VG30i, Z24i 

Except STD STD 
Except 

Regular Bed Regular Bed 
Heavy Duty Heavy Duty Truck Van & Wagon 

Cab & Chassis 

CL28VA CL28VD 

IN 
43 X 11 X 126,5 

(1.69 X 0.43 X 4.98) 
48.5 X 10 X 146.6 (1,909 X 0.39 X 5,77) 

OUT 
43X 11 X 129 

( 1.69 X 0.43 X 5.08) 

250 (9.84) 260 (10.24) 277 (10.91) 

60.6 (2.386) 42.8 (1.685) X 2 

LT26B 
LT26B DS25B DS25C AD14VB*4 

DS19HB*4 

20.64 (13/16), 
22.22 (7/8) 23.81 (15/16) 17.46 (11/16) 42.83 (1.6862) 

*4 

50 X 5.5 X 

249.6 (1.97 X 

45 X 3.9 X 60x 6x 
0.217 X 9.83), 

50 X 5.5 X 249.6 265.9 265.9 
25.3 X 10 X 

(1.97 X 0.217 X 9.83) (1.77 X 0.154 (2.36 X 0.24 
100.8 (0.996 X 

X 10.47) X 10.47) 
0.39 X 3.97)*4, 

30.0 X 3.0 X 

182.3 (1.181 X 

0.118x7.18)*4 

260 (10.24), 
260 (10.24) 254 (10.00) 286 (11.26)*4, 

190 (7.48)*4 

23.81 (15/16) 25.4 (1) 23.81 (15/16) 

M20T 
G23, M23 

M195T 
M195T M195T, M20T M215T*4 

Pri Pri 
205 (8.07), 205 (8.07), 

205 (8.07)*5 
230 (9.06) 

Pri 205 (8.07), 205 (8.07)*5 230 (9.06)*4 
Sec Sec 180 (7.09), 201 (7.91)*5 Sec 
180 (7.09), 201 (7.91 ), 

201 (7.91)*5 205 (8.07)*4 

P.V.*3 L.S.V.*1 L.S.V.*2 P.V.*3 

2,942 (30, 

2,452 (25, 356i X 0.1 
(Variable) (Variable) 1,961 (20, 427) X 0.2, 

X 0.1 X 0.23 284) X 0.1 3,923 (40, 
569) X 0.4*4 

*4: Option as sports package 

*3: Proportioning valve {within master cylinder) 
• DS19HB for parking brake 

*5: Model M20T type 
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SERVICE OATA AN'D SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment 

BRAKE PEDAL 

Model A/T M/T 

Free height "H" mm (in) 212 - 222 (8.35 -8.74) 209 - 219 (8.23 -8.62) 

Depressed height "0" 
[Under force of 490 N (50 kg, 110 lb) with 120 (4.72) or more 
engine running] mm (in) 

Clearance between pedal stopper and 
0.3 -1.0 (0.012 -0.039) 

threaded end of stop lamp switch "C, " mm (in) 

Clearance between pedal stopper and 
0.3 - 1.0 (0.012 • 0.039) 

threaded end of A.S.C.D. switch "C2 " mm(in) 

Pedal free play "A" mm (in) 1-3(0.04-0.12) 

PARKING BRAKE DRUM BRAKE 

Type 
Center lever Stick lever 

type type Brake model 
DS25B, DS22 LT26B DS19HB 
DS25C 

Number of notches when 2*1 
1 

warning lamp switch comes on 2*2 Lini.ng r~lacement limit 

Number of notches 
10 -12*1 10 • 12 (2WD) 

[When pulled under force of 
7 -9*2 

196 N (20 kg,44 lb)) 9 -11 (4WD) 

Minimum thickness 
1.5 10.059.) 

mm (in) 

Drum repair limit 
Inner diameter (Max.) 255.5 221.5 261.5 191.0 

*1: Truck model mm(in) (10.06) 
*2: Van & Wagon model 

(8.72) (10.30) (7.52) 

Out-of-round mm (in) 0.03 (0.0012} or l.ess 
0.04 

(0.0016) 

Runout .mm (in) 0.05 (0.0020) or 111ss 
0.1 

(0,004) 
DISC BRAKE 

Brake model CL28VA CL28VD I AD14VB 

Pad replacement limit 
Minimum thickness 

2.0 (0.079) 
mm (in) 

Rotor repair limit 
Maximum runout 

0.07 (0.0028) 
mm(in) 

Minimum thickness 20.0 24.0 I 16.0 
mm (in) (0.787) (0.945) (0.630) 



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

Tightening Torque 

Item N•m kg-m ft-lb Item N•m kg-m ft-lb 

Brake pedal Crank lever support 19- 25 1.9 - 2.5 14 - 18 
Pedal bracket to body 8 - 11 0.8-1.1 5.8-8.0 fixing bolt 

Stop lamp switch lock 12 - 15 1.2 - 1.5 9 - 11 L.S.V. (A-type) 
nut L.S.V. bracket to side 16- 22 1.6- 2.2 12 - 16 

Brake booster member 

Brake booster to body 8 - 11 0.8-1.1 5.8 -8.0 L.S.V. mounting bolt 10 - 15 1.0-1.5 7 - 11 

Input rod lock nut 16 - 22 1.6 -2.2 12 - 16 Air bleeder 3 - 10 0.3 - 1.0 2.2-7.2 

Brake booster to master 8 - 11 0.8-1.1 5.8-8.0 L.S.V. (B-type) 
cylinder L.S.V. bracket to axle 17 - 21 1.7-2.1 12 - 15 

Three-way connector case 

Three-way connector 17 -20 1.7 - 2.0 12 - 14 L.S.V. mounting bolt 17 - 21 1.7 - 2.1 12 - 15 
to brake tube 

Air bleeder 6-9 0.6 - 0.9 4.3- 6.5 
Three-way connector 5-7 0.5-0.7 3.6 - 5.1 
mounting bolt , 

Brake tube flare nut 15 - 18 1.5 - 1.8 11 - 13 

Wheel cylinder air bleeder 7-9 0.7 -0.9 5.1 - 6.5 

Front disc brake 
Union bolt 17 -20 1.7 -2.0 12 -14 

Disc rotor to wheel hub 49 -69 5.0 -7.0 36 -51 

Torque member fixing 72 -97 7.3 -9.9 53 • 72 
bolt 
Torque member to 22 - 31 2.2 • 3.2 16 • 23 
cylinder bqdy 

Baffle plate fixing bolt 
DS22 3.4 • 4.9 0.35 - 0.5 2.5 - 3.6 
DS25B, L T26B, 6 - 11 0.6 - 1.1 4.3 - 8.0 
DS25C 

Rear drum brake 
Wheel cylinder to 5,3 - 7.3 0.54- 0.74 3.9 • 5.4 
back plate 

Rear drum anchor block 50- 68 5.1 - 6.9 37 - 50 

fixing bolt 

Back plate fixing 
Single tire model 53 • 63 5.4 - 6.4 39- 46 

Dual tire model 84 - 108 8.6 - 11.0 62- 80 

Lock nut of crank lever 2.5 - 4.4 0.25 -0.45 1.8 - 3.3 

Rear disc brake 
Torque member fixing 54- 64 5.5 - 6.5 40- 47 

bolt 

Torque member to 22 - 31 2.2 - 3.2 16- 23 

cylinder body 

Union bolt 17 - 20 1.7 - 2.0 12- 14 

Parking brake 
Control lever to body 

Center lever type 8 - 11 0.8 - 1.1 5.8 - 8.0 

Stick lever type 8 - 11 0.8 - 1.1 5.8 - 8.0 

Adjuster lock nut 
2WD 8 - 11 0.8 - 1.1 5.8- 8.0 

4WD (Truck) 3.1 - 4.3 0.32 - 0.44 2.3 - 3.2 

(Van & Wagon) 8 - 11 0.8 - 1.1 5.8 - 8.0 

Front cable clamp to 
body 

Center lever type 8 - 11 0.8 - 1.1 5.8 - 8.0 

Stick lever type 8 - 11 0.8 • 1.1 5.8- 8.0 

Parking brake 53- 63 5.4 • 6.4 39- 46 

assembly fixing bolt 
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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 impor

tant to prevent the internal parts from becoming contami
nated by dirt or other foreign matter. 

• When disassembling parts, be sure to place them in order in 
parts rack so they can be put back in the unit in their proper 
positions. 

• Use a nylon cloth or paper towel for wiping parts clean. 
Common shop rags can leave lint that might interfere with 
the operation. 

• All parts should be carefully cleaned with a general purpose, 
non-flammable solvent before inspection or reassembly. 

• 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. 

• Gaskets, seals, and O-rings should be replaced. Care should be 
taken to avoid damaging O-rings, seals and gaskets when 
assembling. It is also very important to perform functional 
tests whenever it is designated. 

*A.T.F.: Automatic transmission fluid 
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Tool number 
(Kent-Moore No.) 
Tool name 

ST27180001 
(J25726-A) 
Steering wheel 
puller 

HT72520000 
(J25730-A) 
Ball joint remover 

ST29020001 
(J24319-01) 
Steering gear 
arm puller 

KV48101500 
(J28802) 
Lock nut wrench 

KV48101400 
(J28803) 
Adjusting plug 
wrench 

ST3127S000 
(See J25765-A) 

(D GG91030000 
(J25765-A) 
Torque wrench 

® HT62940000 
( ) 

Socket adapter 
@ HT62900000 

( ) 

Socket adapter 

KV48100301 
( ) 

Strut & steering 
gearbox 
attachment 

ST27091000 
(J26357) 
Pressure gauge 

PREPARATION 

SPECIAL SERVICE TOOLS 

Description 

~ -

Removing steering 
·wheel 

Removing ball joint 

Removing pitman 
arm 

Adjusting and 
tightening lock nut 

Measuring turning 
torque 

~ 
®~ 

@--Q 

Steering gear is 
installed. 

To ,f' Measuring oil 
0 n 

oil pum pressure 

ST-3 

Unit application 

Manual steering Power steering 

X X 

X X 

X X 

X 

X 

X X 

X X 

X 



Tool number 
(Kent-Moore No.) 
Tool name 

KV481009S0 
( ) 

Oil seal drift set 
(D KV48100910 

( ) 

Drift 
CI) KV48100920 

(J26367) 
Adapter 

@ KV48100930 
(J26367) 
Adapter 

KV48100700 
(J26364) 
Torque adapter 

Tool name 

Boot band 
attachment 

PREPARATION 

Description 
Unit application 

Manual steering Power steering 

Installing oil seal 

~ @ 
1 

X 

~ 
Adjusting worm 
bearing preload 

X X 

COMMERCIAL SERVICE TOOL 

Description 

Installing boot band 

ST-4 

Unit: mm (in) 
SST671A 

Unit application 

Manual steering Power steering 

X X 



Steering wheel 

Steering column 

Steering gear assembly 

Steering linkage 

Manual steering 

DESCRIPTION 

Steering wheel 

Steering column~ 

Oil tank 

Tilt mechanism 

Steering gear assembly 
Steering linkage 

Power steering 

SST719A 
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O.K. N.G. 

ON-VEHICLE INSPECTION 

SST619A 

Checking Steering Wheel Play 
• With wheels in a straight ahead position and check steering 

wheel play. 
Steering wheel play: 

35 mm (1.38 in) or less 
• If it is not within specification, check backlash of steering 

gear, 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 reinstall it correctly in the neutral position. 
• 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 com
pensate 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. 

Checking and Adjusting Drive Belts 
( Power steering) 
• Refer to section MA for Drive Belt Inspection. 
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ON-VEHICLE INSPECTION 

Checking Fluid Level (Power steering) 
Check the fluid level when the fluid is cold. 
CAUTION: 
• Do not overfill. 
• Recommended fluid is Automatic Transmission Fluid 

"Dexron Type". 

Checking Fluid Leakage ( Power steering) 
Check lines for proper attachment, leaks, cracks, damage, loose 
connections, chafing and 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 176° F). 

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 steering wheel at lock position for more than 
fifteen seconds at a time. 
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 (Power steering) 
1. Raise front end of vehicle until wheels clear ground. 
2. While adding fluid, quickly turn steering wheel fully to 

right and left until it lightly touches steering stoppers. 
CAUTION: 
Do not hold steering wheel in lock position for more than 
fifteen seconds. 

Repeat steering wheel operation until fluid level no longer 

decreases. 
3. Start engine. 

Repeat step 2 above. 
• lmcomplete air bleeding will cause the following to occur. 

When this happens, bleed air again. 
G) Generation of air bubbles in reservoir tank 
CV Generation of clicking noise in oil pump 
@ Excessive buzzing in oil pump 
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ON-VEHICLE INSPECTION 

SST714A 

After turning 
360° 

ST27091000 (J26357) 
r----------7 
I I 
I 

High
pressure 
hose 

'------.L-.. Low-pressure 
... : Direction of oil flow hose 

SST834 

Bleeding Hydraulic System ( Pow~r steering) 
(Cont'd) 
In steering while the vehicle is stationary, or when moving 
wheel slowly, fluid noise may be caused in the valve or oil 
pump. This type of fluid noise is inherent in an integral power 
steering system, and it will not,affect performance or durability 
of the system. 

Checking Steering Wheel Turning Torque 
( Power steering) 
1. Park vehicle on a level, dry surface and set parking brake. 
2. Bring power steering fluid up to adequate operating tempera

ture. [Make sure temperature of fluid is approximately 60 to 
80° C ( 140 to 176° F)] . 

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: 
PB48S-type 

24.5 - 29.4 N (2.5 - 3.0 kg, 5.5 • 6.6 lb) 
PB56S-type 

39 N (4 kg, 9 lb) or less 

Checking Hydraulic System (Power steering) 
Before starting, check belt tension, driving pulley and tire pres
sure. 
1. Set Tool. Open shut-off valve. Then bleed air. (See "Bleeding 

Hydraulic System".) 
2. Run engine. 

Make sure temperature of fluid in tank rises to 60 to 80°C 
(140 to 176° F). 

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. 
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ON-VEHICLE INSPECTION 

Checking Hydraulic System (Power steering) 
(Cont'd) 
CAUTION: 
Do not hold steering wheel at lock position for more than fifteen 
seconds. 

Oil pump standard pressure: 
7,649 - 8,238 kPa 
(78 - 84 kg/cm2 , 1,109 - 1,194 psi) at idling 

4. If oil pressure is below the standard, slowly close shut-off 
valve and check pressure. 

• When pressure becomes standard, gear is damaged. 
• When pressure remains beyond standard, 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 

flu id as necessary, then completely bleed air out of system. 

ST-9 



STEERING WHEEL AND STEERING COLUMN 

Steering tube assembly 
Column 
cover 

~ 

Removal and Installation 

Horn pad Horn pad 

~ 29 • 39 (3.0 - 4.0, 22 · 291 ~ 29 • 39 (3.0 - 4.0, 22 - 29) 
Steering 

Steering wheel wheel 

/ / 

\ ~ 

~ 

13 -18 
V 

0 
(1.3- 1.8, 9 -13) 

Dash insulator 

Lower joint 

~ : N·m (kg-m, ft-lb) 
Non-tilt type 

SST624A 

SST625A 

Dash insulator 

Tilt type 
SST894A 

STEERING WHEEL 
• Remove two screws from the rear of steering wheel. 

• Remove steering wheel with Tool. 
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Cutout 
portion 

STEERING WHEEL AND STEERING COLUMN 

SST626A 

Lower joint 

SST666A 

Removal and Installation (Cont'd) 
• 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. 

• Install steering wheel on column shaft in a straight-ahead 
position. 

• 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. 

STEERING COLUMN 
• When installing steering column, finger-tighten all lower 

bracket and clamp retaining bolts; then retighten them 
securely. Make sure that undue stress is not applied to 
steering column. 

• When fitting steering lower joint, be sure tightening bolt faces 
cutout portion perfectly. 
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STEERING WHEEL AND STEERING COLUMN 

Snap ring~ 

Plain washer~ 

Spring washer ~ 

Snap ring ~,4 

Steering column --
shaft E!I 

CD 

SST428A 

i----- Upper shaft 

SST628A 

Disassembly and Assembly 

~ : N•m (kg-m, ft-lb) 

24 • 29 (2.4 - 3.0, 17 - 22) 

\ 
Steering column 
upper shaft E!I 

Tilt type 

I id i ng plate 
roperly 
sition 
steering 

,~P~11'11"t::i--r-r,_mn)'!/J 

. -~ 

/ 

Tilt mechanism 
• Do not disassemble it. 
• After installing steering 

/ column, check tilt L mechanism operation. 

~ 16- 21 (1.6- 2.1, 12-15) 

Lower tube assembly 

~ 9 -14 (0.9 - 1.4, 6.5 -10.1) 

SST721A 

• When disassembling and assembling, unlock steering lock 
with key. 

• Ensure that rounded surface of snap ring faces toward 
bearing when snap ring is installed. 

• Install snap ring G) before inserting shaft into jacket tube. 

• Install snap ring on upper shaft with tool. 
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I 

Steering wheel 
center 

-, j$ 

I 

~ llii 

IQ 

IQ 

STEERING WHEEL AND STEERING COLUMN 

SST636A 

Self-shear screw 

SST742A 

L, 

= 

2WD 

L2 

= 

4WD 
SST709A 

Disassembly and Assembly (Cont'd) 
• Tilt type 

After installing steering column, 
operation. 

L1 
L:i 
L3 

L4 

• Steering lock 

8.7 mm (0.343 in) 
17.3 mm (0.681 in) 
26.0 mm (1.024 in) 

100.0 mm (3,937 in) 

check ti It mechanism 

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. Lubricate 
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 dimen
sion "l". If it is not within specifications, replace steering 
column as an assembly. 

Column length "L1 & L2 ": 
L1 = 918.0 - 919.6 mm 

(36.14 • 36.20 in) 
L2 = 886.1 - 887.7 mm 

(34.89 - 34.95 in) 
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MANUAL STEERING GEAR (Model 856S) 

Removal and Installation 

Worm shaft to rubber coupling _________ -
A. 24.2912.4. 3.o. 11. 221 
Alig11 the groove in.worm shaft with 
the bolt hole in rubber co0upling flange 
yoke, and press coupling bolt through 
the cutout portion of worm shaft. 

~------ ST29020001 J (J24319-01) 
Sector shaft to pitman arm----> 
A 121. 141 113.o. 15.o. 94- 108> 

• Install pitman arm. 

Gear housing to frame 

A : N•m (kg-m,.ft-lb) 

Align four grooves of gear arm serrations with 
four projections of sector shaft serrations, 
and install and tighten lock washer and nut. A 84. 96 18.6. 9.8. 62. 111 

Lock nut-------
A 29 • 39 (3.0 • 4.0, 22 . 29)""' r Filler plug 

A 15-25 ~ ® 
(1.5 • 2.5, 11 -18) ~~Sector shaft cover 

0-Gasket~ 

Adjusting shim~ 
Refer to S.D.S. '1 

Sector shaft adjusting screw~ 

Sector shaft----\ 

Steering gear housing--_,_.., 

Oilseal~~ 

SST630A 

Lock nut 
A 245-314125-32. 181-2311 

~ ilseal ~ 

~Adjusting plug 

Spring washer---~.,......,-A 127 _ 147 
~ (13.0-15.0, 94-108) 

A : N•m (kg-in, ft-lb) 

SST896A 
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MANUAL STEERING GEAR (Model 856S) 

Disassembly · 
1. Place steering gear in a vise with Tool. 

2. Set worm gear in a straight-ahead position. 
3. 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. 
c. Do not remove sector shaft needle bearings from steering 

gear housing. If necessary, replace gear housing assembly. 

4. Loosen adjusting plug lock nut with Tool. 

5. Draw ou,t 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 if 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. 
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MANUAL STEERING GEAR (Model : B56S) 

SST091 

Assembly and Adjustment 
Fill space between sealing lips of new sector shaft and adjusting 
plug oil seals with multi-purpose grease. 
WORM BEARING PRELOAD 
1. Fit worm gear assembly with worm bearing in gear housing. 

2. Adjust worm bearing preload with Tools. 
CAUTION: 
• Always adjust worm bearing preload by turning adjusting 

plug in "tighten" direction. 
• Rotate worm shaft a few turns in both directions to settle 

down worm bearing and measure preload. 

Worm bearing preload (without oil seal): 
0.20 - 0.59 N-m 
(2.0 - 6.0 kg-cm, 1.7 - 5.2 in-lb) 

3. Apply suitable sealant around lock nut inner surface. 

4. Tighten lock nut using Tools. 
5. After tightening lock nut, check worm bearing preload to 

make sure it is within specification. 
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MANUAL STEERING GEAR (Model : 856S) 

ti 
0,1 m 
(0.3 ft) 

lft-lb) N•m tkg-m) 

12101 294 (301 

(2001 284 (291 

(1901 

(180) 

(1701 

(160) 

11501 

(140) 

(1301 

1120) 

0.3 0.4 05 0.6 0.7 08 m 

-(---'-1.0-I --'-(1 5-1 _ _.(2.0-1 _ _.(2.'c,-51 - (hi 

L: Length of torque wrench 

Adjusting shim 

Upper ~ 
(sector cover • 
side) 

Sector shaft end play 
0.01 - 0.03 mm 
(0.0004 - 0.0012 in) 

Gasket 

Screwdriver 

SST308A 

SST092 

SST309A 

Assembly and Adjustment (Cont'd) 

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. 

STEERING GEAR PRELOAD AND BACKLASH 
1. Set worm gear in a straight-ahead position. 
Carefully insert sector shaft in place, using care not to scratch oil 
seal. 
2. Adjust adjusting screw until sector shaft just contacts ball 

nut. Temporarily tighten lock nut. 
3. Lubricate contacting portion of sector shaft and ball nut with 

gear oil or bearing grease. 

4. Tighten adjusting screw further to increase worm gear preload, 
and lock with lock nut. 

Preload increment: 
0.2 - 0.4 N-m (2 - 4 kg-cm, 1.7 - 3.5 in-lb) 

CAUTION: 
• Always adjust steering gear preload by turning adjusting 

screw in "tighten" direction. 
• Rotate worm gear a few turns in both directions to settle 

down steering gear. 
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MANUAL STEERING GEAR (Model : 856S) 

SST310A 

, SST311A 

SST030 

Assembly and Adjustment (Cont'd) 
5. Turn worm gear several times by hand to properly break in 

worm beari.ng. 
6. Check steering gear preload. If not within specification, 

readjust it. 

7. Drive oil seal into place. 
Before pressing oil seal, coat seal contacting face of oil seal with 
gear fluid. 

8. 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 N,m 
(6.0 - 10.0 kg-cm, 5.2 - 8.7 in-lb) 

9. Check backlash. 
Measure backlash at pitman arm top end in straight-ahead 
position. 

Backlash (in straight-ahead position): 

Inspection 

New gear: 0.1 mm (0.004 in) or less 
Used gear: 0.3 mm (0.012 in) or less 

Wash clean all the disassembled parts in solvent and check for 
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 deformation. 
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MANUAL STEERING GEAR (Model 856S) 

Inspection (Cont'd) 
STEERING WORM ASSEMBL V 
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 entir~ 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. Inspect worm bearing for wear, pitting or any other damage. 

Replace as required. 
When replacing worm bearing, replace it as a set of bearing and 
outer race. 
2. If sector shaft needle bearin~s are worn or damaQed, 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. 
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POWER STEERING SYSTEM (Model : PB56S) 

~ 3 • 4 (0.3 • 0.4, 2.2 • 2.9) 

Low-pressure hose 

Description 

High-pressure hose 

High-pressure switch 

Oil pump 

~ 49 • 69 (5 • 7, 36 - 51) 

Steering gear 

~ 137 -177 (14 -18, 101 • 130) ~ ~ : N•m (kg-m, ft-lb) 

SST632A 

This power steering adopts spool valve 
control which was developed in a technical 
tie-up with the ZF Company. 

Only the sealing parts can be replaced. The remaining parts must 
be replaced as an assembly. 
CAUTION: 
a. The parts which can be disassembled are strongly restricted, 

and never disassemble other parts than the specified ones. 
b. Disassembly should be performed in a place as clean as 

possible. 
c. Hands should be cleaned before disassembly. 
d. Do not use a rag. Be sure to use nylon or paper cloth. 
e. Be sure to follow procedures and cautions indicated in the 

Service Manual. 
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POWER STEERING GEAR (Model PB56S) 

• Plug openings of gear housing, and 
securely locate hose connectors at 
a position higher than oil pump and 
cover with rag. 

• Be extremely careful to prevent entry 
of foreign matter into hoses through 
connectors. 

• When installing gear arm, align four 
grooves of gear arm serrations with four 
projections of sector shaft serrations, 
and install and tighten lock washer and 
nut. 

Sector shaft to pitman arm 

~ 137 - 177 (14 - 18, 101 - 130) 

Removal 
Before removing, clean exteriors or gear housing and oil pump 
with steam and dry with compressed air. 

STEERING GEAR 

~ 49-69(5-7,36-51) 

Lower joint to stub shaft 

~ 24 - 29 (2.4 - 3.0, 17 - 22) 

~: N·m (kg-m, ft-lb) 
.__ __ Pitman arm to tie-rod 

~ 54 - 98 (5.5 • 10.0, 40 - 72) SST633A 
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t9J : N·m (kg-m, ft-lb) 

POWER STEERING GEAR (Model : PB56S) 

Power Steering Gear Component 

0-ring ~~Locknut 
~ -----0 to;l 34 - 39 (3.5 - 4.0, 25 - 29) 

~Copper washer~ 

0-ring ~ ' O----t9J 26 • 32 
Between sector co ~ (2.7 - 3.3 20 - 24) 
cover and gear ~ 
housing 

Sector shaft adjusting shim--~® r Sector shaft adjusting screw 

Gear housing 

Worm and valve 
assembly (With 
intermediate 
cover)--~ 

L,,ml~ 
(In rear cover) 

0-ring ~ 
Intermediate cover 
both sides 

0 0---- Oil seal ~ 
~Back-up ring ~ 

o-,--snap ring 

~Dust Sel!I ~ 

Inspection and Adjustment 
SST935A 

Before disassembling power steering gear component parts, ma!<e 
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 any oil seal and O-ring which have once been removed. 
Replace oil seal and O-ring if sealing surface is deformed or 
cracked. 
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SST040 

POWER STEERING GEAR (Model : PB56S) 

V48100301 
- ) 

SST652A 

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°: 

0.7 -1.2 N,m 
(7 - 12 kg-cm, 6.1 -10.4 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: 
0.1 -0.4 N,m 
(1 - 4 kg-cm, 0.9 - 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. 

Disassembly 
Before disassembly, measure turning torque. 
If they are not within specifications, replace steering gear as
sembly. 
CAUTION: 
Each oil sealing parts, dust cover, copper wahser and snap ring 
once removed must not be used again. 
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POWER STEERING GEAR (Model : PB56S) 

O-ring _ __,, Q 
Lock n 

SST044 Copper washer 

20 mm (0.79 in) 

SST656A 

SST657A 

Disassembly (Cont'd) 
ADJUSTING SCREW LOCK NUT O-RING 
Remove adjusting screw lock nut, and replace O-ring. 

SECTOR SHAFT 01 L SEAL AND DUST SEAL 
1. Set stub shaft in a 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. 

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. Connect a roll of plastic film to sector shaft. 
Plastic film: 

Thickness 0.1 mm (0.004 in) 
Length x width 

200 x 200 mm (7 .87 x 7.87 in) 
5. Pull out sector shaft by hand. 
Attach plastic film to needle bearings located at two places 
inside gear housing while simultaneously pulling out sector shaft 
so that bearings will not drop into housing. 
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POWER STEERING GEAR (Model: PB56S) 

SST049 

SST660A 

SST662A 

Disassembly (Cont'd) 
6. Remove gear housing dust seal. 
7. Remove snap ring. 

8. Remove back-up ring and oil seal. 
9. Remove O-ring. 

REAR HOUSING O-RING 
1. Remove sector shaft. 
2. Loosen (do not remove) rear housing bolts. 

3. Turn stub shaft counterclockwise slightly to raise inter
mediate cover through piston. 

4. 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 35 mm ( 1.38 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. 
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POWER. STEERING GEAR (Model : PB56S) 

SST664A 

Intermediate cover 

SST051 

SST053 

SST054 

Disassembly (Cont'd) 
5. Remove rear housing, turn worm assembly upside down, 

and lightly tap stub shaft end on top of workbench. 
CAUTION: 
• Do not strike shaft with a hammer or pry it with a screwdriver. 
• Do not disassemble worm and valve. 

6. Remove rear housing oil seal with tool. 

7. Remove O-ring on both sides of intermediate cover. 

Assembly 
Rear housing seal and intermediate cover (between worm and 
valve) 
1. Install new rear housing oil seal with Tool. 
Before installing oil seal, apply multi-purpose grease to lips. 

2. Install new O-rings on both sides of intermediate cover. 
• Apply a thin coat of vaseline to new 0-rings prior to their 

installation. 
• Be careful not to install wrong 0-rings as some of them 

resemble in size. 
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POWER STEERING GEAR (Model : PB56S) 

SST055 

O-ring 

Adjusting screw lock nut 
SST052 

✓Oilseal 

(j(@ ~ ,.,,~, ""' 

So~,;ogJJp 

Dust seal 

SST832 

Assembly (Cont'd) 
3. Fit rear housing onto intermediate cover with worm gear 

assembly. 
CAUTION: 
• Do not tilt ball bearing on rear cover side. 
• Make sure that 0-rings are not protruding or extruding. 
• Be careful not to separate worm and stub shaft. 
• Wrap vinyl tape around serration of stub shaft to prevent oil 

seal lip from being damaged during insertion. 

4. Install worm gear assembly with rear housing and inter
mediate cover into gear housing. 

CAUTION: 
• Apply a thin coat of A.T.F. inside gear housing and piston 

before insertion. 
• Be sure that teflon ring at piston end is not damaged during 

insertion of gear housing. If it is damaged, replace entire 
assembly. 

• Be sure that teflon ring settles in its correct position. 

5. Gradually tighten rear housing bolts in a criss-cross fashion. 

ADJUSTING SCREW LOCK NUT 0-RING 
Insert new 0-ring into adjusting screw lock nut. 
• Before inserting, apply a thin coat of vaseline to 0-ring. 
• Insert 0-ring to make sure it fits into groove. 

SECTOR SHAFT 01 L 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. 
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POWER STEERING GEAR (Model : PB56S) 

SST725A 

ST695 

ST696 

Assembly (Cont'd) 
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. 

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 15° 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. 
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POWER STEERING GEAR (Model : PB56S) 

Assembly (Cont'd) 
3. Tighten sector shaft cover bolts. 

4. Check turning torque and steering gear preload. 
Refer to Inspection and Adj_ustment. 
• If there is more than 0.2 N,m (2 kg-cm, 1.7 in-lb) difference 

between values of turning torque before and after disassem
bly, it must be assumed that some new problem has occurred. 
It will be necessary to replace the entire assembly. 
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POWER STEERING SYSTEM (Model PB48S) 

~ 3 - 4 (0.3 - 0.4, 2.2 - 2.9) 

Low-pressure hose 

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

Description 

High-pressure hose 

High-pressure switch 

Oil pump 

~39-49 
14 - 5, 29 - 36) 

Steering gear 

~ 137 - 177 (14 -18, 101 -130)~ 

SST722A 

This power steering adopts spool valve 
control which was developed in a technical 
tie-up with the ZF Company. 

Only the sealing parts can be replaced. The remaining parts must 
be replaced as an assembly. 
CAUTION: 
a. The parts which can be disassembled are strongly restricted, 

and never disassemble other parts than the specified ones. 
b. Disassembly should be performed in a place as clean as 

possible. 
c. Hands should be cleaned before disassembly. 
d. Do not ose a rag. Be sure to use nylon or paper cloth. 
e. Be sure to follow procedures and cautions indicated in the 

Service Manual. 
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POWER STEERING GEAR (Model PB48S) 

~ 29 - 39 (3 - 4, 22 - 291 

• Plug openings of gear housing, and 
securely locate hose connectors at 
a position higher than oil pump and 
cover with rag. 

• Be extremely careful to prevent entry 
of foreign matter into hoses through 
connectors. 

• When installing gear arm, align four 
grooves of gear arm serrations with four 
projections of sector shaft serrations, 
and install arid tighten lock washer and 
nut. 

Removal 
Before removing, clean exteriors or gear housing and oil pump 
with steam and dry with compressed air. 

STEERING GEAR 

~ 39 - 49 (4 - 5, 29 - 361 

~ Lo=, joio< ,o ~"b shah 

~ 24 - 29 (2.4 - 3.0, 17 - 221 

~ 84 -96 (8.6 -9.8, 62 - 711 

~ : N·m (kg-m, ft-lb) ~ 137 - 177 (14 -18, 101 -1301 Pitman arm to tie-rod 
~ 54 - 98 (5.5 - 10.0, 40 - 721 SST711 A 
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POWER .STEERING GEAR (Model : PB48S) 

Power Steering Gear Component 

0-ring ~ 

/ /---:= Locknutr;oJ34-40(3,5-4.1,25-30) 

~/ _ Copper washer ~ 
Sector cover 

0-ring ~ 

Adjusting shim 
Bolt Refer to S.D.S. 

t9J 26 - 32 Sector shaft adjusting screw 
(2.7 - 3.3, 20 - 24) 

0-ring ~ 

0-ring~ 

Oil seal 

0-ring ~ 

Rear cover 

Snap ring 

Dust cover 

Sector shaft 

Gear housing 

rPJ : N•m (kg-m, ft-lb) 

SST712A 

Inspection 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 0-ring 
• Sector shaft cover 0-ring 
• Sector shaft oil seal 
• Rear cover oil seal and 0-ring 
• Rear housing 0-ring 
• Gear housing 0-ring 
Discard any oil seal and 0-ring which have once been removed. 
Replace oil seal and 0-ring if sealing surface is deformed or 
cracked. 

Servicing procedures for PB48S model are almost the same as 
those for PB56S model. Except for Disassembly and Assembly 
sections, refer to POWER STEERING GEAR (Model: PB56S). 
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POWER STEERING GEAR (Model : PB48S) 

SST149A 

SST807 

SSTBOB 

SST150A 

SST151A 

Disassembly 
REAR HOUSING O-RING 
1. Remove sector shaft. Refer to steps 1 through 5 in "Disas

sembly of Sector Shaft Oil Seal in POWER STEERING 
GEAR (Model: PB56S)". 

2. Remove torx screws. 

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 35 mm (1.38 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 O-rings. 

REAR COVER O-RING AND OIL SEAL 
1. Remove snap ring, then rear cover. 

2. Remove O-ring and oil seal. 
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SST052 

POWER STEERING GEAR (Model : PB48S) 

Adjusting screw lock nut 

✓Oilseal 

(([/} / Back~p ,;og 

U~@JJJ 
Soap ,;ogy// p 

Dust seal 

ST832 

SST057 

fir._~lll:~n=u:=si=de==:l1ll~"~~ 

- Inside j 
I R face 

SST725A 

SST316A 

Assembly 
ADJUSTING SCREW LOCK NUT 0-RING 
Insert new 0-ring into adjusting screw lock nut. 
• Before inserting, apply a thin coat of vaseline to 0-ring. 
• Insert 0-ring to make sure it fits into groove. 

SECTOR SHAFT 01 L 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. 

3. Press a new dust seal. 
4. Fit new 0-ring into sector shaft cover. 
• Before installing, apply a thin coat of vaseline to 0-ring. 
• Make certain that 0-ring is installed properly, and not 

damaged by sector shaft. 
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POWER STEERING GEAR (Model PB48S) 

Adjusting shim 

Upper ~ 
(sector cover side). ~ 

Criss-cross fashion 

SST092 

SST154A 

SST155A 

SSTSOS 

SST153A 

Assembly (Cont'd) 
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. 

REAR COVER O-RING AND OIL SEAL 
1. Install new O-ring and oil seal. 

2. Install rear cover, then snap ring. 
CAUTION: 
a. Turn snap ring to make sure it fits into grooves. 
b. Always install snap ring with its rounded edge facing rear 

cover. 

REAR HOUSING O-RING 
1. I nstal I new O-rings. 
a. Before installing, apply a thin coat of vaseline to O-ring. 
b. Make sure O-ri11g is installed correctly and is not damaged by 

worm gear. 

2. Gradually insert worm gear and rear housing assembly into 
gear housing, being careful not to damage oil seal and O-rings. 

3. Install torx screws. 
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POWER STEERING GEAR (Model : PB48S) 

ST696 

SST059 

Assembly (Cont'd) 
SECTOR SHAFT 
1 .. Set piston rack at straight-ahead position. 
Turn piston rack about 10° to 15° toward yourself with your 
finger. 
This is for smooth insertion of sector gear. 

2. Wrap vinyl tape around serration area of sector shaft. 
The reason is that vinyl tape prevents oil seal lip from being 
damaged during insertion. 
3. Gradually insert sector shaft into gear housing, being careful 

not to damage oil seal. 
When inserting sector shaft into gear housing, remove plastic 
film. Be careful not to drop bearings into gear housing. 

4. Tighten sector shaft cover bolts. 

5. Check turning torque and steering gear preload. 
Refer to Inspection and Adjustment of POWER STEERING 
GEAR (Model: PB56S) 
• If there is a great difference between values of turning torque 

before and after diassembly, it must be assumed that some 
new problem has occurred. It will be necessary to replace the 
entire assembly. 

ST-36 



POWER STEERING OIL PUMP 

Models equipped with Z engine 

~ 27 • 35(2.8 • 3.6, 20- 26) 

A 16 - 21 11.6. 2.1. 12 -151 

Snap ring~ 

O-ring 

~~ 
A 14-1811.4 -1.8, 10 -131 

Pulley 

A 31 -4213.2- 4.3,23-311 

Models equipped with VG engine 
A 38 · 52 ~lexible;rose Connector bolt 

13.9 - 5.3, 28. 381 A69 - 1s 11 .o. 8.o. 51 • 58) 

Rear cover 
Pressure switch \ • 

~ ~-{~ Copper washer~ 

~'.J22t?Connector nut Aa9. 18 11 .o. 8.o. 51 • 58) 

~0-ring~~ 

~Spool 

~Spring 

§ Casing ,n, 
• QJ -~-~,A 31 • 42 (3.2 • 4.3, 23. 31) 

@ a:;(Oil seal ~ ~ 
Snap ring~ 

O-ring 

~~ 
A 14-1811.4 -1.8, 10 -131 

A: N·m (kg-m, ft-lb) 

~: Lubrication points 
(With automatic transmission fluid 
"DEXRON Type") 

t» ®'~ 

Pulley shaft 
(When assembling pulley 
shaft, be careful not 
to damage oil seal lip.) Bracket 

l"ll 31-42 (3.2-4.3, 23-31.> 
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Pulley 

A54-68 
(5.5 -6.9, 
40-50) 

SST895A 



Faces inside 

POWER STEERING OIL PUMP 

SST031A 

SST290A 

The power steering oil pump should be disassembled only if any 
of the following conditions are observed. 
• Oil leak 
• Deformed or damaged pulley 

Disassembly 
CAUTION: 
• The parts which can be disassembled are strictly limited, and 

never disassemble other parts than the specified ones. 
• Disassembly should be performed in a place as clean as 

possible. 
• Hands should be cleaned before disassembly. 
• Do not use a rag. Be sure to use nylon or paper cloth. 
• Be sure to follow procedures and cautions indicated in the 

Service Manual. 
• When disassembling and reassembling, do not allow any 

foreign matter to enter or contact any parts. 

1. Inscribe matching marks. 

2. Remove rear cover. 
3. Remove O-ring from cam case. 

CAUTION: 
• When removing cam case, be sure that the vane does not 

come off the rotor. 

ST-38 



POWER STEERING OIL PUMP 

Punch mark faces casing 

Large chamfer faces cam side 

SST320A 

SST704A 

SST036A 

Disassembly (Cont'd) 
4. Remove snap ring, then draw pulley shaft out. 
• Be careful not to drop pulley shaft. 

5. Pay attention to the direction of rotor. 

6. Remove oil seal. 
• Be careful not to damage casing. 

7. Remove connector. 
• Be careful not to drop spool. 

8. Remove suction pipe, then remove O-ring. 
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POWER STEERING OIL PUMP 

SST038A 

Inspection 
Wash clean all disassembled parts in suitable cleaning solvent. 
PULLEY AND PULLEY SHAFT 
a. If pulley is cracked or deformed, replace it. 
b. If an oil leak is noticed around pulley shaft oil seal, replace it. 
c. If serration of pulley or pulley shaft is deformed or worn, 

replace it. 

CONNECTOR 
a. If connector is deformed or cracked, replace oil pump 

assembly. 
b. If an oil leak is noticed, replace O-ring. 

Assembly 
Assemble oil pump in the reverse order of disassembly, noting 
the following instructions. 
• Before installing 0-rings and oil seal, apply a thin coat of 

power steering fluid to them. 
• Make certain that 0-rings and oil seal are installed properly. 
• Always install new 0-rings and oil seal. 
• Be careful of oil seal direction. 

• Install rotor so that larger chamfer of spline faces the cam 
side and smaller chamfer faces the front housing. (Or install 
rotor so that portion with punch mark faces the front 
housing and portion without punch mark faces the cam side.) 
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2WD 

assembly 

A54-98 
iB))v (5.5 -10.0. 
~ 40-72) 

~ ,-~ 
A 18-98 • 

(8.0 • 10.0, 58 • 72) 

Idler arm-

STEERING LINKAGE 

Removal and Installation 

Tie-rod clamp nut-----.. 
A 14 - 20 11.4 - 2.0. 10. 141 

Boot band 

Tie-rod (R.H.) 
assembly 

A54. 98 (5.5 • 10.0. 40. 121 

@l 

e¢>0 

~ 
Pitman arm l!li/aJEJ @ 

M,o.,I ttoo,1"1____/ 
A 121. 141113. 15, 94. 1081 
Power steering 
A 131-111114. 18. 101. 1301 

A 54-69(5.5-7,40-511~ N·m (kg-m, ft-lb) 

SST980A 

4WD 

Idler arm 

A31 -49 
(3.8 -5.0, 

Steering damper 

Cross rod 

A 25 - 33 12.6 • 3.4. 19 - 251 

Steering 
damper pin 

,_/A54-98 
~ (5.5-10.0,40-72) 

~-
Boot band 

j 
@ A 18 _24 Pitmanarm @ ... 

~ (1.8-2.4,13-17)~ 
Lock nut 

~ A 54 _ 98 Manual steering ~ 78. 98 O 

(13 - 15, 94- 108) 58- 72) 
15.5 - 10.0. 40 - 121 ~ 121 - 147 18.o -1~.o. 

A Power steering 7 
54 • 69 ~ 137 • 177 Dust cover ~ 

A : N•m (kg-m, ft-lb) (5•5 • 7• 4o- 511 (14 -18, 101 • 130) 

, A 54 • 98 (5.5 • 10.0, 40 • 72) SST638A 

ST-41 



SST100. 

\ \ ~T313A 

2WD 

L 
i--1---------~• ! View 

~ri)~· \..---lt=======illlei=-:e'e~ .. 
~ ii 

--~0° .Outer ball stud 

_ • Ball point 
Inner ball center 
stud 

ViewY 

Q 
Front side 

SST639A 

STEERING LINKAGE 

Removal and Installation (Cont'd) 
Remove gear arm with Tool. 

Remove tie-rod from knuckle arm with Tool. 

Disassembly 
IDLER ARM ASSEMBLY 
• Apply coat of multi-purpose grease to bushing. 
• Press bushing into idler body, and insert shaft of idler bracket 

carefully until bushing protrudes. 

CROSS ROD AND TIE-ROD 
1. When tie-rod ball joints and tie-rod bar are separated, adjust 

tie-rod length correctly. 
Adjustment should be done between ball stud centers. 

L: Standard 
344 mm (13.54 in} ... 2WD 

2. Lock tie-rod clamp nut so that ball joint on outer ball stud is 
as follows with respect to that on inner ball stud. 

CAUTION: 
Make sure that tie-rod bars are screwed into tie-rod tube more 
than 35 mm (1.38 in). 
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4WD 

96.3° 

Front side 

Tie-rod 
assembly 

L 

ViewX 

96.3° 

Inner ball stud 

Outer ball stud 

SST637A 

0~ 

SST130A 

Boot band 

Dust cover 

----SST670A 

STEERING LINKAGE 

Disassembly (Cont'd) 
L: Standard 

281 mm (11.06 in) ... 4WD 
CAUTION: 
Make sure that tie-rod bars are screwed into tie-rod tube more 
than 35 mm ( 1.38 in). 

Inspection 
BALL JOINT 
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 force*: 
Ball joint 

10.8 - 108.9 N 
(1.1-11.lkg, 2.4-24.Slb) 

*Measure point: Cotter pin hole 
2. Check condition of dust cover. If it is cracked excessively, 

replace dust cover. 
• When replacing dust cover, be careful not to damage it. 
• Lubricate ball joint with multi-purpose grease, if necessary. 

• When installing boot band with *commercial tool, be careful 
not to overexpand it. 

* Refer to PREPARATION. 
CAUTION: 
Be careful not to apply grease or oil to taper of ball joint. 
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STEERING LINKAGE 

Inspection (Cont'd) 
IDLER ARM ASSEMBLY 
• Check rubber bushing of idler arm for breakage, wear or play, 

and if necessary replace. 
• Lubricate idler arm assembly with recommended multi

purpose grease, if necessary. 
When lubricating, refer to BALL JOINT of Inspection. 

CROSS ROD AND TIE-ROD 
Check tie-rod and cross rod for breakage, bend or crack, and 
replace with a new one if necessary. 

STEERING DAMPER 
Check for oil leakage and measure damping force of damper, and 
replace if necessary. 

Damping force: 
at 0.3 m (1.0 ft)/sec 

1,942 N (198 kg, 437 lb) 
... Extended direction 

1,775 N (181 kg, 399 lb) 
... Compressed direction 

FIXING LOCATION 
• Check fixing location (nuts and cotter pins) for looseness, 

play or breakage. 
• When looseness or play is found, check for wear on tapered 

portion of ball stud, gear arm of idler arm. 
• When reassembling each ball joint, use new cotter pins. 
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Steering column type 
(Collapsible) 

Steering gear type 

Turns of steering wheel 
on the vehicle 
( Lock-to-lock) 

Steering gear ratio 

Steering damper (4WD) 
[at 0.3 m (1.0 ft)/sec.) 

N (kg, lb) 

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

General Specifications 

Manual 
Power steering 

steering 

B56S PB48S PB56S 

4.9 (2WD) 
3.8 5.0 (4WD) 3.7 

3.9*1 3.0*1 

22 16.5 17.0 

1,942 (198,437)*2 
1,775 (181, 399)*3 

Steering wheel axial play 
mm (in) 

Steering wheel play 
mm (in) 

0 (0) 

35 (1.38) or less 

*1: 4WD:Tiresize ... 10.50R15 
*2: Extended direction 
*3: Compressed direction 

Inspection and Adjustment 

STEERING COLUMN 
Unit: mm (in) 

---------- Dimension "L" 

2WD model 918.0 - 919.6 (36.14 - 36.20) 

4WD model 886.1 - 887 .7 (34.89 - 34.95) 

Non-tilt type Tilt type 
I L ·1 1· L 

I -, = 

~ 
2WD Is jg --H3!E- .: Ej ~ 

I ·1 1· L L I ., jg = ., .: Is --H3!E- ~ ~ 4WD I 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Inspection and Adjustment (Cont'd) 
MANUAL STEERING GEAR (Model: 856S) POWER STEERING SYSTEM (Model: PB48S, PB56S) 

Worm bearing preload 
(Without oil seal) 0.20 - 0.59 (2.0 - 6.0, 1.7 - 5.2) 

N·m (kg-cm, in-lb) 

Steering gear preload 
(With oil seal) 

N·m (kg-cm, in-lb) 
New parts 0.83 - 1.23 (8.5 - 12.5, 7.4, 10.9) 

Used parts 0.59 - 0.98 (6.0 -10.0, 5.2 - 8.7) 

Backlash at pitman arm 
top end (in a straight-
ahead position) mm(in) 

New gear 0 - 0.1 (0 - 0.004)' 

Used gear 0 - 0.3 (0 - 0.012) 

End play 
( Between sector shaft and 0.01 - 0.03 (0.0004 - 0.0012) 
adjusting screw) mm (in) 

Adjusting shim thickness Thickness 
Part number 

mm (in) 

1.575 - 1.600 
48213-B0100 

(0.0620 - 0.0630) 

1.550 - 1.575 
48214-B0100 

(0.0610 - 0.0620) 

1.525 - 1.550 
48215-B0100 

(0.0600 - 0.0610) 

1 .500 - 1 .525 
48216-B0100 

(0.0591 - 0.0600) 

1.475 - 1.500 
48217-B0100 

(0.0581 - 0.0591) 

1.450 - 1.475 
48218-B0100 

(0.0571 -0.0581) 

Oil capacity 
Approx. 0.33 (3/4, 5/8) 

liters (US pt, Imp pt) 

Steering wheel turning 
force (at 360° from 
neutral position and 
circumference of steering 
wheel) N (kg, lb) 

'Oil pump pressure 
kPa (kg/cm2 , psi) 

Fluid capacity 
mQ (US fl oz, Imp fl oz) 

Normal operating 
temperature oc (OF) 

Steering gear turning 
torque N·m (kg-cm, in-lb) 

360° position from 
straight-ahead 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 

*Model: PB56S-type 

STEERING LINKAGE 

Model 

Ball joint swinging force* 
N (kg, lb) 

New part 

Used part 

Standard tie-rod length 
mm (in) 

24.5 - 29.4 (2.5 - 3.0, 5.5 - 6.6) 
39 (4, 9) or less* 

7 ,649 - 8,238 
(78 - 84, 1,109 - 1,194) at idling 

Approximately 900 - 1,000 
(30.4 - 33.8, 31. 7 - 35.2) 

60 -80 (140 -176) 

0.7 -1.2 (7 - 12, 6.1 -10.4) 

0.1 - 0.4 (1 - 4, 0.9 - 3.5) 
higher 

0 - 0.1 (0 - 0.004) 

0.01 - 0.03 (0.0004 - 0.0012) 

Thickness 
Part number 

mm (in) 

1.575 - 1.600 
48213-B0100 

(0.0620 - 0.0630) 

1.550 - 1.575 
48214-B0100 

(0.0610 - 0.0620) 

1.525 - 1.550 
48215-B0100 (0.0600 - 0.0610) 

1 .500 - 1 .525 
48216-B0100 

(0.0591 - 0.0600) 

1.475 - 1.500 
48217-B0100 

(0.0581 - 0.0591) 

1.450 - 1.475 
48218-B0100 

(0.0571 - 0.0581) 

2WD I 4WD 

10.8 -108.9 (1.1 -11.1, 2.4 -24.5) 

10.8 (1.1, 2.4) or more 

Approx. 
344 (13.54) I Approx. 

281 (11.06) 

*Measuring point: Cotter pin hole 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Tightening Torque 
STEERING COLUMN Power steering gear 

Unit N•m kg-m ft-lb Unit N·m kg-m ft-lb 

Steering wheel nut 29-39 3.0-4.0 22-29 Sector shaft cover bolt 26-32 2.7 -3.3 20-24 

Steering column mounting 13 - 18 1.3 - 1.8 9-13 Sector shaft adjusting 34-40 3.5-4.1 25-30 
bracket screw lock nut 

Jacket tube bracket to 9 -14 0.9-1.4 6.5 -10.1 Rear housing bolt 26 -32 2.7 -3.3 20 -24 
dash panel 

Bleeder screw* 6-8 0.6 -0.8 4.3 -5.8 
Tilt joint fixing bolt 24-29 2.4 - 3.0 17 - 22 

Mounting bracket to 16 - 21 1.6 - 2.1 12-15 
*: Only 2WD model 

lower jacket tube 
(Tilt type) 

Steering column shaft to 24-29 2.4-3.0 17 - 22 
Power steering oil pump 

coupling Unit N•m kg-m ft-lb 

Coupling to column shaft 24-29 2.4-3.0 17 - 22 
and gear Pulley lock nut 

(Z engine) 31 - 42 3.2-4.3 23 -31 
Coupling fixing nut 16 - 22 1.6-2.2 12 -16 (VG engine) 54-68 5.5-6.9 40-50 

Rear cover fixing bolt 38-52 3.9- 5.3 28-38 

Connector bolt 69 -78 7.0-8.0 51 -58 

MANUAL STEERING GEAR Connector nut 69-78 7.0-8.0 51 - 58 

Unit N·m kg-m ft-lb Suction pipe 14 - 18 1.4 - 1.8 10 - 13 

Oil pump bracket 
Steering gear housing to 84-96 8.6-9.8 62-71 (Z engine) 27 -35 2.8 -3.6 20-26 
body side frame (VG engine) 31 -42 3.2-4.3 23 - 31 
Pitman arm to sector shaft 127-147 13 - 15 94 - 108 

Sector shaft cover bo It 15 - 25 1.5 -2.5 11 - 18 

Sector shaft adjusting 29-39 3.0-4.0 22-29 
screw lock nut STEERING LINKAGE 

Adjusting plug lock nut 245 - 314 25-32 181 - 231 Unit N'm kg-m ft-lb 

Idle arm to body side 78 -98 8.0-10.0 58 -72 
frame 

POWER STEERING SYSTEM Idle arm nut 54-69 5.5-7.0 40 - 51 

Installation Ball stud nut 54 -98 5.5 -10.0 40-72 

Unit N-m kg-m ft-lb Tie-rod clamp nut (2WD) 14-20 1.4-2.0 10-14 

Steering gear housing to 84-96 8.6-9.8 62 - 71 
Tie-rod lock nut (4WD) 78-98 8.0-10.0 58-72 

body side frame Steering damper 

Pitman arm to sector shaft 137 -177 14 -18 101-130 
To cross rod 37 -49 3.8 -5.0 27 -36 

Oil pump to engine bracket 
To damper pin 18 -24 1.8-2.4 13 -17 

Z engine model 16 - 21 1.6 - 2.1 12 - 15 Pin to body 25 -33 2.6-3.4 19 -25 

VG engine model 31 - 42 3.2 -4.3 23-31 

Tank fixing bolt bracket 3-4 0.3 -0.4 2.2-2.9 

High-pressure pipe to gear 29 -39 3.0-4.0 22-29 

Low-pressure pipe to gear 39-49 4.0-5.0 29-36 

Low-pressure hose clip bolt 2.5-3.4 0.25 -0.35 1.8 - 2.5 

High-pressure hose to oil 49-69 5.0-7.0 36 - 51 
pump 
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BODY 

SECTIONBF 

CONTENTS 
GENERAL SERVICING (Including all clips and fasteners for using this model) ......... BF- 2 

BODY END .............................................................. BF- 6 

DOOR (Including "Power Window" & "Power Door Lock") ........................ BF-12 

INTERIOR AND EXTERIOR (In EXTERIOR, including "Weatherstrips") ............ BF-18 

INSTRUMENT (Including "Center Console") .................................... BF-32 

SEAT ................................................................... BF-33 

WINDSHIELD AND WINDOWS ............................................. BF-36 

SUN ROOF .............................................................. BF-44 

MIRROR (Including wiring diagram) .......................................... BF-45 

CAB AND REAR BODY ................................................... BF-46 

BODY ALIGNMENT ...................................................... BF-51 

When you read wiring diagrams: 
• Read GI section, "HOW TO READ WIRING DIAGRAMS". 
• See EL section, "POWER SUPPLY ROUTING" for power distribution circuit. 

* For seat belt, refer to MA section. 



GENERAL SERVICING 

Precautions 

• When removing or installing various parts, place a cloth or padding onto the vehicle body to prevent 
scratches. 

• 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 Shape Removal & Installation 

Removal: 
Remove by banding up with 
a flat-bladed screwdriver. 

(§0 ~ ~ t~= 1==v= 

SBF092B SBF109B SBF094B 

~ - ~b 
@D T ~ = 71 Removal: 

Pull up by rotating 

SBF113B SBF115B BF137B 

Removal: 
Tilt clip as indicated by 

w T 
_ ~rrow, than d:aw out. 

~ 

~ 
SBF141B SBF142B SBF143B 

BF-2 



No. Symbol 

E 
$ 

SBF318C 

D 
~ 

SBF321C 

SBF144B 

SBF 1038 

GENERAL SERVICING 

Clip and Fastener (Cont'd) 

Shape 

SBF319C 

SBF322C 

-SBF145B 

SBF351C 

SBF104B 

BF-3 

Removal & Installation 

Push center pin to 
catching position. 
(Do not remove 
center pin by 
hitting it.I 

,I.Push 

Push 

t 
Installation: 

SBF320C 

Removal: Installation: /m, 
Rotate 45° 
to remove. 

Removal: ' Removal: 

SBF085B 

Remove by bending up with 
flat-bladed screwdrivers. 

7 fL Radiator 

t V grille ~ 

~ 
SBF352C 

SBF147B 



No. Symbol 

SBF650B 

SBF647B 

SBF316C 

GENERAL SERVICING 

Clip and Fastener (Cont'd) 

Shape 

SBF353C 

Seal 

©rffJ Clip-B 
l!/.y(Grommet) 

SBF651B 

'ten,-• 

~Seal rubber 

~Clip-B 

SBF648B 

SBF317C 

SBF768B 

BF-4 

Removal & Installation 

Removal: 

Flat-bladed screwdriver 

Removal: 

SBF652B 

Clip-A 

eatherstrip 
p-B 

Rubber seal 
lat-bladed screwdriver 

SBF649B 

Molding 

Clip~ Panel 
-= ~ Removal: 

' • Remove using 
\"rt-,j flat-bla~ed 

___ _:_I\\-'-'-\ __ screwdrivers 

L ~d~pliers. 

\~~~nel 
Flat-bladed Clip 
screwdriver 

SBF571 B 

Removal: 
Holder portion of clip must be 
spread out to remove rod. 

~Q~ 
SBF770B 



GENERAL SERVICING 

Clip and Fastener (Cont'd) 

No. Symbol Shape Removal & Installation 

Removal: 
Holder portion of clip must be 

spread out to remove r~od. 

,t 
~ ~ 

~¢ _ _y.-,~ -r-
CJ 

SBF860B SBF861B 

i T 
~ $ t 

Removal: 
Screw out with a Phillips 
screwdriver. 

~ SBF138B SBF139B 

i T T ~ SBF140B 

~ ~ 
SBF363B SBF364B 

BF-5 



BODY END 

Front End 
• Hood adjustment: Adjust at hinge portion. 
• Hood lock adjustment: After adjusting, check hood lock control operation. Apply a coat of grease to 

hood locks engaging mechanism. 
• Hood opener: Do not attempt to bend cable forcibly. Doing so increases effort required to unlock 

hood. 
• Bumper finisher: It is made of plastic, so do not use excessive force and take care to keep oil away 

from it. 

Hood lock adjustment -----------. 
• Adjust hood 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 it 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 ------

5-9.5mm]lt r 
(0.197. fr Hood 

0.374 in) I i \(' [ 
~Secondary ~atch 

Hood hinge 

Bumper rubber adjustment~ 
• Adjust so that hood f 

is aligned with fender. e 
[Bumper rubber free height is {a (ii,;~~-- 1 . 26 
approx.19 mm (0.75 in).]~ .1. 2.7, 

P'rn 35 . 45 (3.6 • 4.6, 26 • 33 - • 20) ~-.. r~ 

rPJ 13 • 16 
(1.3-1.6, 
9 -12) 

* 
,@ ~ " :;'a 

. ·----o (2) ,. 

*: Bumper assembly mounting bolt 

rPJ: N•m (kg-m, ft-lb) 
Eal: Grease-up points 

c? 

' 

BF-6 
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BODY END 

Rear End-TRUCK 

...---='~=::::::=::::===='===::::::::::::::::=::::~::::=~f/i: :-r-,.--=-c::::--

~ 1 71 l 

----~ Rear 

Rear body ~ "'" .... 0 "'.-, 

/ s§i,;. 

Rear gate stay a 
Rear gate lock 

BF-7 

tt;J21-26 
(2.1-2715 ' • • 20) 

a 

Rear g 

tt;J62-78 
(6.3-8.0, 
46- 58) 

A 21 • 26 
(2.1. 27 
15-2oi • 

13 -16 
(1.3-1.6 
9-12) ' 

ate handle 

A: N·m (k El. G g-m, ft-lb) 
. rease-up points 

SBF273E 



BODY END 

Body Rear End-VAN & WAGON 
• Back door lock system adjustment: Adjust lock & striker so that they are in the center. 

After adjustment, check back door lock operation. 
• Back door hatch lock system adjustment: Adjust lock & striker so that they are in the center. 

After adjustment, check back door hatch lock operation. 
WARNING: 
a. Be careful not to scratch back door stay and/or back door hatch stay when installing back door 

and/or back door hatch. A scratched stay may cause gas leakage. 
b. The contents of the back door stay and back door hatch stay are under pressure. Do not take apart, 

puncture, apply heat or allow fire near them. 

m s:~5.1-6.5 
(0.52 • 0.66, 3.8 • 4.8) 

{@ i --

BF-8 

~1-28 :2,1 -2.7, 15-20) 

a17 
' 

====:::::;:;-----:::::::-.. :=:==:;=-===== 

==========+=-=• <@) -~/ 

~21-26 
(2.1 -2.7, 
15-20) 



BODY END 

Body Rear End-VAN & WAGON (Cont'd) 
Ii] 

~ 13-16 (1.3-1.6,9-12) 

~59-
(6.0 
43-

Window hinge m 

~ Door adjustment 
(Adjust at hinge-body port 

,-----------
' I _.,, 

* : Bumper assembly mounting bolt 
~ : N·m (kg-m, ft-lb) 
&: Grease-up points 

j 

Window lock adjustment [ii 
r----:===========:=::==i 

BF-9 

~13-16 
(1.3- 1.6, 

9 -12) 

-_ ,r~'1T--/~/-
~ 41-52 

i'\,~ ,~-5.3,30-38) 

'"'~ ~I~ __J_ \~~~ 66 • 89 
:::=....--.:::. ~ (6.7 - 9.1, 

48 • 66) 

~41 -52 
(4.2 - 5.3, 30 - 38) 

~ 21 -26 
(2.1 - 2.7, 

15 - 20) 

Finisher (i 



BODY END 

Body Rear End-VAN & WAGON (Cont'd) 
.-=--------------~ Back door lock adjustment Ii 

[!I 
Front~ 

0 

13- 16 
(1.3-1.6, 9 -12) 

0 

BF-10 

Clip 

L,ock nut 
~25-32 

( 2.6 - 3.3, 19 - 24) 

Bumper rubber 
adjustment 

~: N•m (kg-m, ft-lb) 
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WIRING DIAGRAM 

IGNITION SWITCH 
ON or ST 

Upper 
side 

111111111111 

(Main harness) 

(White) 

BODY END 

Back Door Window Opener-WAGON 

FUSE BLOCK 
(For power supply routing 
refer to "Power Supply" in EL section.) 

L/G 

~@ 

BACK WINDOW OPENER 
SWITCH 

,~7 
IM I 

~-~ 
er,® 
~t!) 
t!) 
...J 

I 
G-----l 

-- 6 7 
ON 

I NT 

OFF lo l-0 
WASH 

(Instrument harness) 

G11G--___J 

(White) 

.____ GI IG ----~-~~nd_!_sl --G ;. ,ffiG (Back door harness) 

1sJM'@ ~ (White) 

~ ~ ~~l__ (Bluel 

@ ~ i@ B m ffl-B ---'-----___J__ 

- @@ 
BODY GROUND 

@)@) 

REAR WIPER 

r-;:::==:.:M::O:::::.T:::::OR ASSY 

Wiper link - I '15a" 
condition ~ 

.--t--------- • i ;. ~ 
LINK SWITCH 

BODY GROUND SBF794D 
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DOOR 

Door 
• After adjusting door or door lock, make sure door locks properly. 

Inside handle installation and adjustment f'.i1 

Front sash 

Door 
adjustment (;J 

~ 3.7-5.0 
(0.38 - 0.51, 
2.7 - 3.7) 

"'~ ./-------~--adjustment em,---~ 

m 
Door inner panel 

0 

Striker adjustment 

C2 l 

Inside handle 

Pawl 

Escutcheon 

~ 11.3- 15.2 
(1.15 -1.55, 
8.3-11.2) .. 

BF-12 

i fr mn@ 

~ 
~all@ 

~~ 
~ -7~ 

E:i!I<?& 

Regulator adjustment 

=---Regulator-glass adjustment 

Unit: mm (in) 

0.5-1.5 
(0.020 - 0.059) 

~ : N-m (kg-m, ft-lb) 
E:i!I : Grease-up points 

SBF275E 



DOOR 

NOTE 

BF-13 



DOOR 

Power Door Lock 
• When Lock-Unlock (Unlock-Lock) is repeated more than two or three times rapidly using the door lock

&-unlock switch connected to driver side door lock knob, the door may either be locked or unlocked 
by itself, or the actuator may not be activated. This depends on the Lock-Unlock operation period and 
other conditions. 
Avoid this type of operation as a system fault may occur. 

WIRING DIAGRAM 

BATTERY 
I 
I 

FUSE BLOCK 
(For power supply routing, 
refer to "Power Supply" in 
EL section.) ____ _ 

---
-~ 

UP. g 
I 

'-
'--

JOINT CONNECTOR ,,,., 
Oimtffil (@) 
C, C, "'"' ...J...J 

(Main harness) 

I 1, I DOOR LOCK TIMER 
I I (Truck: 

f!:. c c, Q f!:_ l,2 c Under the driver seat) 
"'"' "' @...J ...J "'"'...J"' (Van and Wagon: 
I o:r'J• ~ @ I I ITD

0 
I Inside of L.H. side lock pillar 

~ ~ lower finisher) 
rEtSBlue) ,-----------------....;.. ___ ___, 

~ t al 

From power window switch 1---------------1--1.~ 

LOCK & UNLOCK SWITCH 
. (fnside of driver door) 

Connections 

Ground 

From door lock timer ® 
From door lock timer @ 
Ground 

From door lock timer ® 
From door lock timer ~ 

Un
lock 

56 

57 

55 

56 

57 

From unlock :1, {j:'y to lock 

R B/R 

From lock 
to unlock 

BF-14 

Connections 

31 Power source (BAT) 

32 Actuator ( Lock power source & unlock ground)@) & @:@ 

33 Actuator (Lock ground & unlock power source)!@&@:@ 

34 To lock & unlock SW (Input signal for lock) ® 
35 Ground 

39 Lock & unlock SW (Input signal for unlock) ® 



DOOR 
Power Door Lock (Cont'd) 

FRONT ASSIST SIDE DOOR LOCK ACTUATOR 

LIMIT SWITCH 

POSISTOR 
(Thermal circuit breaker) 

Door lock condition 
Connections 

(Assist side Door lock timer @ 

~ 
door harness) Door lock timer @ 

---L/G ~ ~ L/G--- L/G 

---L/OR:s:r 72::L/OR--L/OR:::;J,, 
(Blue) W 

Door lock operating direction 

Unlockward 

direction Lockward 

Van and Wagon 

(Back door harness) 

@) 

~u, f.1 
~---L/Gffl 

~ '"~ 
fil_L/G-----.J 

(Blue) 
L/G r.t;=;:L/G 

L/R m liffi L/OR 

@(ill) 

(Rear wiper 
harness) 

w) ...... 

L/R:::;:::::;J., 
'------L/G™ 

<I@) 

BACK DOOR LOCK ACTUATOR 

LIMIT SWITCH 

POSISTOR 
(Thermal circuit breaker) 

Door lock condition Connections 

Door lock timer @ 
Door lock timer @ 

BF-15 

SBF795D 



DOOR 

Power Door Lock (Cont'd) 
Door lock timer inspection 

OPERATION 

SW-A OFF Turns ON Turns OFF OFF OFF Turns ON 
Turns 

iii operation ON OFF OFF C 

"' ·;;; After SW-A ... SW-B Turns Turns operation, Turns :, OFF OFF OFF OFF ON C. ON OFF OFF C operation immediately - turns ON 

... ON ON 
:,- Test lamp (Approx. (Approx. ON ➔ OFF C. 111 OFF OFF OFF OFF OFF OFF .,. C operation 1.0 sec) 1.0 sec) ➔ ON--+OFF ::, .2> 
0 .. ➔ OFF ➔ OFF 

• Carry out the inspection in this chart from left to right continuously. 

\ 
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. 

• Do not carry out any switch operations that are not described 
in the above chart to avoid breaking door lock timer. 

INSPECTION CIRCUIT (This test circuit must be wired by the technician.) 

--- TEST LAMP 

SW-B 

SW-A 
DOOR LOCK TIMER 

" Connections 

31 Power source (BAT) 

32 Actuator (Lock power source & unlock ground) (62) 
33 Actuator (Lock ground & unlock power source) (61) 

34 To lock & unlock SW (Input signal for lock) (56) 

35 Ground 

39 Lock & unlock SW (Input signal for unlock) (57) 

SBF327C 
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WIRING DIAGRAM 

UP ... 

JOINT CONNECTOR 

lliBI 
@ ITimrffil 

"'"' 

FUSE BLOCK 
(For power supply routing, ~-----+--...._ 
refer to "Power Supply in 
EL section.) 

1111111111 I I 

r-------+W 

~------Lw 

IGNITION SWITCH 
ON or ST 

...J 

] 
C 

1 
8 
'0 ., 
i 
t: 

1 

>-

-...J 

DOOR 

Power Window 

-

ASSIST SIDE POWER !!?.!!'.R;;: 

1~1~:'i'U ""'°" "'"~'°' \ a:"' 
J...J 

Cg 

bkr'21 "! 

~ UP N DOWN Connections 

21 9 9 Driver side SW ® 

22 
Regulator (Upward 
power source) 

23 
Regulator (Downward 
power source) 

24 Power source (I G NI 

25 Driver side SW @ 

ASSIST SIDE POWER WINDOW SWITCH 

CIRCUIT 
BREAKER 

-,. _, 

Current 
flow 
direction 

DRIVER SIDE POWER WINDOW SWITCH 

4 

5 

6 

., ~ 
'0 ., 
·;; E 
~ .. ., .c 

-~ 0 
co 
- '0 

Driver side 
Power 

window Assist side 

..._U_P __ N_D_O_W_N_, lock 1-U-P~-N~D_O_W_N-l 

switch 

) 0 9 Q 
0 ly 0 

0 1,) 0 

~ 3 

~ 
;;: !!'.!!?.c:E"' 

...J...J...J...J 

BF-17 

Connections 

Regulator (Downward 
power so:.irce) 

Regulator (Upward 
power source) 

Ground 

Power saurce (IGN) 

Assist side SW 12,J) 

Assist side SW ~t, 

Current 
flow 
direction 

I 

""""'"' =rn J: WINDOW REGULATOR ...J 

~ 
a: 
:::; 

Power window 
operating direction 

Downward 

Upward 

Power window 
operating direction 

Upward 

Downward 

CIRCUIT 
BREAKER 

SBF796D 



INTERIOR AND EXTERIOR 

Interior-TRUCK 

• Apply sealing compound where necessary while installing parts. 
• When applying sealing compound, be careful that the sealing compound does not protrude from parts. 

SIDE AND FLOOR TRIM - Passenger room 
King Cab 

Metal clip-G) Metal clip- ® 

Front pillar garnish 

Hole cover 

~ ~ I 

~~/ 
~Pay attention to the 
\;:_)J] direction of pawl 

when installing 
screw cover. 

Metal clip-@ 

Power window switch cover Inner handle cover 

BF-18 



Door arm rest 

After removing screw @ , 
move arm rest in 
direction of arrow and 
remove it. 

INTERIOR AND EXTERIOR 

Interior-TRUCK (Cont'd) 

_/ Regular cab-Basically the 
same as King Cab 

Center pillar garnish - Type I 

1a,-=ui 

1~(' ()1 

~ 0 
: .. D 

Refer to 
Hole COV 

Refer to 
Metal clip- CD 

Center pillar garnish - Type II 

Refer to 
Metal clip- CD 

BF-19 

SBF276E 



INTERIOR AND EXTERIOR 

ROOF TRIM -Type I 

105 : Regular 
cab ~\ ~~ l 

Metal clip-(D* 

*· Refer to SIDE AND FLOOR TRIM. 

Interior-TRUCK (Cont'd) 

~: King cab 

BF-20 

Back window 
weatherstrip 

, 1 , , 
_j.,.J"'- Back window 

etal clip-@* / 

Metal clip-@*- j 
3 

(I 

Metal clip- CD* 
SBF312D 



INTERIOR AND EXTERIOR 

Interior-TRUCK (Cont'd) 
ROOF TRIM - Type II 

~¢"'" 
ack window 

Body side welt 

Metal clip Metal clip 

Roof trim installation 

Double-faced adhesive tape 
Affix double-faced adhesive tape to 
body flange and install securely. 

SBF996A 

Back window 

\ 
\ \ 
\' 

111 
1,, 

Metal clip 

Roof panel 

Rear roof rail ~ 

Roof trim ~ 

~ 

I ({ 

\ ...... : 
-~ 111 

11, 
Ill ,'' ii: 

~ --:---:.:-~· ~ Back window 

- Metal clip 
Back window Back window weatherstrip 

~: Double-faced adhesive tape portion 
*· Refer to SIDE AND FLOOR TRIM. 

BF-21 

\, Heat gun 

~~~j I 

Headlining 
Affix headlining to body flange 
starting from corner portion. 

SBF0018 

SBF701C 



INTERIOR AND EXTERIOR 

Interior-VAN & WAGON 

• Apply sealing compound where necessary while installing parts. 
• When applying sealing compound, be careful that the sealing compound does not protrude from parts. 

SIDE AND FLOOR TRIM 

~ Double-facecf 
adhesive tape 

BF-22 



Metal clip- CD 

m 

Metal clip-® 

Roof garnish 

Metal clip-@ 

' 

~ 

"ndow switch Power w1 

?f=:-
;__jj________,1 

• dow switch Power win 

INTERIOR AND 

• V.~N & lntenor-

EXTERIOR , 

GON (Contd) WA st 

Metal clip-® 

-·~ L_ Front pillar '-· 
garnish 

handle cover Inner 

BF-23 

Door arm r 

'--- • screw® 
After removin~n direction 

e arm rest' -
mov • d remove 1t. of arrow an 

{i)7 
Pay attention t:,t:ehen \ 

direction of pa I ® 
w cover. installing sere o 

SBF277E 



CXJ 
'"T1 
I 

N 
~ 

en 
OJ ,, 
I\.) 
I\.) 

~ 
Cl 

Roof panel 

Welt retainer 

\

Windshield. 
glass ,.-:y:::::::::3.'-, Front roof rail 

,../~ _,,,, ,".~ __..-:::::::= 
,,,. ..-::::,:Fv--~\~ .,,,,.,,,,. ,,,,,..,,? . 

1-v--~,,,,,. _5 

1~, '-... 'I.::. 
Welt ~ ~ L Roof trim 

~ 
I~ 

'O 

i:,. ,,, 

C§D, 

/l~ 

~ 
8 

Pawl 

A\ 
t:J 

q' i ~ 

Metal clip-@* 

i 
~ 

@v 

Metal clip-@* 

Cl 

ls?=== I I~ Q) Q) Q) Q) Q) CD ~-------
1.lf 

\ Metal clip-(D* 

Refer to SIDE AND FLOOR TRIM 

Roof rail 

Insulator 

JJ 
0 
0 
'Tl 

-f 
:::0 

s:: 

z 
-I 
m 

:::s 
:g -r+ 0 CD 

:::!. :g 
0 )> ... 
I z 
~ C 

m z >< 
f20 -I 

m 

i :g -0 
C') :g 
0 
z -0 
0 
:::s 
r+ 

~ 

C. -



INTERIOR AND EXTERIOR 

Exterior-TRUCK 
• Apply sealing compound where necessary while installing parts. 
• When applying sealing compound, be careful that the sealing compound does not protrude from parts. 

@ 19 @ (J) @) 

I 

l 

(\) 

I 
Q) @ 

G) Hood top air inlet grille 

Hood top air inlet grille 

® 

SBF299C 

® @ ® 

i 
D I 

I 
I 
I --- ___ ., 

14 

SBF3900 

® @ Cowl top sealing rubber & grille 

i~ 
Cowl top grille 

,H ~ 
$~ 
K"Cowltop 

Pawl 

I 
~ Cowl top 

) -... ~ sealing rubber 

ouble-faced ?f 
adhesive tape O 

¥/i 
SBF278E 
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INTERIOR AND EXTERIOR 

Exterior-TRUCK (Cont'd) 
@ Windshield upper molding 

Method 1 Cut off top portion of molding 
and clean glass and panel 

surfaces. ~ < 

~•sl"" 
• Apply sealant to top portion of 

molding. 

a.v 
®.. 9 ~::..:j *~ -• Cut off lower portion 

of new molding 

Finish well to give it a 
good appearance. 

@ @ Windshield side & lower molding 

SBF781D 

(j) Drip weatherstrip 

~ Double-faced adhesive tape 

/~ 

Roof side 
outer rail 

SBF303C 

Method 2 
1. Cut off sealant at glass end. d 

2. Clean the side on whichdpanellywsaesamla~~:epr.imer to body 
Set molding fastener an app _ 

3. panel, and apply primer to molding. 

Apply primer . Fastener 

Dam rubber 

Double-faced 
adhesive tape 

Apply sealant. 

4. Install molding by aligning the molding mark located on center 

with vehicle cente~ • h t there is no gap around the 
Be sure to install tightly so t a 
corner. 

SBF301C 

Windshield~ 
<v side molding / ;/ 

~~ (§Th> ~~ ~t)J-?, -·,. a,_ a!Q 
~--c- -.-

Grommet-C 

. ~ w;.,.,,;,ld low" 
Windshield lower corner molding 
molding 

® Body side welt 

--~ 

'-----
Body side welt,, 

Body panel 

SBF810D 
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INTERIOR AND EXTERIOR 

® Door weatherstrip 

Double-faced adhesive 
tape portion , 

/ 
Door weatherstrip 

{:e~ 
~=J 

.. -.•-•:::::::,, 

@ Door corner cover 

~ corner outer cover 

~ w@:: ... , 

~--~ r-------- 1:.,c_, 

Door corner 
inner cover 

Exterior-TRUCK (Cont'd) 

Body panel 

SBF387D 

SBF279E 

@ Door waist inner seal 

• : Pawl portion 

To remove, draw out 
molding by rotating upper 
side of molding. 
',' Side window glass 

t::? 
Outside : , 

Door panel (Outer) 
Door panel (Inner) 

n ide 
side 

Type-II • ---.- __ ,, _ Side window glass 

_, 

/ ' 
/ ' 

Pa : 

Inside door trim 

@ Door waist outer seal 

SBF309C 

@ Drafter duct 

L 

Body panel/ 

SBF308C 

~ 
Inside 

protector 

Sealer 

SBF783D 
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@ Back window 

I Fixed glass type 

Fixed glass 

Weatherstr 

II Slide glass type 
• Fixed glass part 

• SI ide glass part 

Weatherstrip 

INTERIOR AND EXTERIOR 

Exterior-TRUCK (Cont'd) 
@ @ Rear side window weatherstrip and 
rear side window protector 

~ 
Rear side wind 
protector 

Rear side window 

weatherstrip 

portion 

SBF312C 

@) @ Sun roof weatherstrip and lid protector 

Sun roof lid 

Sun roof weatherstrip 

SBF313C 

® Rope hook protector 

SBF813D 

Rope hook protector 

Rope hook 

SBF314C 

BF-28 



INTERIOR AND EXTERIOR 

Exterior-TRUCK (Cont'd) 
® Rear gate finisher 

~-==r 
I ---

--- --
- ~ " 

.J~:~~::::=:;~ Do"ble-f~ 
adhesive tape 

Rubber 

SBF315C 
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INTERIOR AND EXTERIOR 

Exterior-VAN & WAGON 
• Apply sealing compound where necessary while installing parts. 
• When applying sealing compound, be careful that the sealing compound does not protrude from parts. 

® 
SBF225D 

Parts name Remarks 

CD Hood top air inlet grille 
® @ Cowl top sealing rubber & grille 

® Windshield upper molding 
®®Windshield side & lower molding 
(j) Drip weatherstrip 

Basically the same as TRUCK. @ Body side welt & seal 

® Door weatherstrip 
Refer to the applicable sections on the preceding pages. 

® Door corner cover 

@ Door waist inner seal 
@ Door waist outer seal 
@ @ Sun roof weatherstrip and lid protector 

@ Side window grille 
®) Side window weatherstrip 

® Air outlet grille 
Refer to following description. 

® Back door weatherstrip 

® Back door window weatherstrip 

® Back door finisher 

® Back door window molding Basically the same as @ windshield upper molding. 

® 2nd side window molding Refer to the applicable sections on the preceding pages. 

BF-30 



INTERIOR AND EXTERIOR 

® Side window grille 

@ Side window weatherstrip 

Side window weatherstrip 

Exterior-VAN & WAGON (Cont'd) 
® Back door weatherstrip 

SBF227D 

Marking_/ 

' 535 mm (21.06 in) 

No sea::; 

Vehicle center 
SBF384D 

® Back door window weatherstrip 

Sealant 
/ , ~,1' Side window glass 

/,~A 

,f 

Body panel 
Vehicle center 

SBF232D SBF233D 

® Air outlet grille ® Back door finisher 

SBF228D 

BF-31 



INSTRUMENT 

d be carefu I not • force an t use excessive . h de of plastic, so do no ove front pillar garn1s . These parts are ~a ent assembly, rem • • 9 mstrum • When removm 

- <ecl;p M,.,, -6-►- clip 

~ ~"'"" .-
Me<,I a;p J I 

~ I _,,.l . I ~ ~ 

Paw = = ',, 1,,.rnch ><-? • ', .. 

to damage it. 

I 

= " ~'-,---, -~-~* 
P:~I~~; :nd righ ' ~-------~---'' ·®1 ~ ® \:.---- · '@~ 

• J /@ ~ 1/_; - . 
, 'Jl , ~.i'~ "' =. -..:,* ~-< ~~-~-, ""'Ii '..,~ ~~ 

"'';J:,1"--, ~-
-- ~ ~~~~ 0 

"'U- • s,., 

Front 

l \ aces each ~ ~ 
pperand g~~ -~ -~ 

* """~•I ¾,_«,' ~,'' ~ -- I ~ ·\; ,, -~ ~ ~\ 
Metal~ 

·n instrument, When remov1 g multiple 
d • connect super• nt harness, is • for i nstrume 
junction _ fuse block. 
after removing 

arnish is • strument g f bolt (Upper '" panel.) ® • Indicates center li~~:m behind instr~ment 
• eel by screws unting screw secur t assembly mo * : lnstrumen 

~ 
etal clip~~ 

~ 

BF-32 
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SEAT 

• When removing or installing the seat trim, carefully handle it to keep dirt out and avoid damage. 

SEPARATE SEAT 
Type-I 

Head rest holder ----
• Remove holder after 

rolling up seat back trim. 

~ 21 ••• 12.1 _ ,.1.,. _ '°l 

Front Seat 

Type-II 

El 

~ 43-66 
(4.4 • 6.6, 32 -41) 

~ 21 • 26 (2.1 -2.7, 16 • 20) 

Walk-in mechanism 

, • The walk-in system is non-adjustable. 

~: N·m (kg-m, ft-lb) 
Ei!: Grease-up point 

m 

l ., _,. 12.1 -2.7. ,. _ ,., 

~ 21 - 26 (2.1 - 2.7, 15 - 20) 

(Do not apply too much grease as it will drip.) 

BF-33 
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SEAT 

Front Seat (Cont'd) 

BENCH SEAT - TRUCK 

~ 21 • 26 (2.1 • 2.7, 15 • 20) ~-·---...,,-Ar 

~ : N•m (kg-m, ft-lb) 
Eal : Grease-up points (Do not apply too much as it will drip.) 

~ 41-52 
(4.2-5.3, 
30-38) 

~ 21-26 
(2.1 -2.7, 
15-20) 

SBF295D 

Jump Seat-King Cab Model 

✓~21-26 (2.1 -2.7, 
15-20) 

0 

BF-34 

~ 21-26 
(2.1-2.7, 
15-20) 

~ : N•m (kg-m, ft-lb) 
Eal : Grease-up points 

(Do not apply too 
much as it will drip.) 

SBF296D 



REAR SEAT -Type I 

~ : N·m (kg-m, ft-lb) 
l!i:ill : Grease-up points 

(Do not apply too 
much as it will drip.) 

Type-II 

SEAT 

Rear Seat-VAN & WAGON 

_r 

- 0-!---

. • (4.2 - 5.3, • 
I L 30 · 381 r·7 
,_ -----~ Jll 
. v--w-~ 
i (;] 

[PL 
~ 21 -26 

(2.1 - 2.7, 15 - 20) 

SBF280E 

m 

'f\__t'll 21 • 26 

·1 
; ~ 21-26 l, 12.1-2.7, 15-201 

,ri, _ tell 21 -28 (2.1 • 2.7, 15.) / 
~-.i · N·m (kg-m, ft-lb) 

2
0I ~,. 

l!i:ill : Grease-up points (Do not apply too much as it will drip.) 

BF-35 

(2.1 • 2.7, 
15-20) 

SBF281E 



WINDSHIELD AND WINDOWS 

REMOVAL 
After removing moldings, remove 
glass. 

Cutting sealant 

SBF034B 

CAUTION: 
Be careful not to scratch glass during 
removal. 

Windshield Back door 
window 

Windshield and Back Door Window 
INSTALLATION 
• Use genuine Nissan Sealant kit or equivalent. Follow instructions furnished with 

it. 
• After installation, the vehicle should remain stationary for about 24 hours. 
• Do not use sealant which is more than 12 months past its production date. 
• Do not leave cartridge unattended with its cap open. 
• Keep primers and sealant in a cool, dry place. Nissan recommends that they are 

stored in a refrigerator. 
• Be sure to install moldings. 

Clean bonding surface thoroughly. 

Glass side 

Body side 

SBF413B 

Body side Glass side 

Windshield 

WARNING: 
Keep heat or open flames away as 
primers are flammable. 

Back door window 

Apply primer A. 

More than 

•Apply primer A. 
Mora than 
8 mm (0.31 In) 

9 mm (0.3 • 

Glass 

Lower side of glass SBF996B 

Install molding fastener. 
When installing it, heat body panel and 
fastener to approx. 30 to 40°C (86 to 104°F), 

0;: 
Panel 

SBF500C 

CAUTION: 
Allow primers to dry for 10 to 15 
minutes before proceeding to the next 
step. 

Apply primer E. 

CD Primer E 

SBF546O 

BF-36 
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CAUTION: 

@ 
I 

Windshield 

Apply primer E. 

WINDSHIELD AND WINDOWS 

Windshield and Back Door Window (Cont'd) 

SBF038B 

' Back door window 

Apply sealant evenly. 
Approx. 8 (0.31) 

Unit: mm (in) 
SBF996B 

CAUTION: 

Allow primers to dry for 10 to 15 
minutes before proceeding to the next 
step. 

Windshield glass should be installed 
within 15 minutes of applying sealant: 
sealant starts to harden 15 minutes 
after it is applied. 

Install 1pac1r1 to panel. 

~✓ 

Glass 

Body panel 

"' 

adhesive tape 
Spacer 

D 

I 

/ 

Install molding fastener. 
When installing it, heat body panel and 
fastener to approx. 30 to 40°C (86 to 104° Fl. 

SBF647O 

r Slde molding 

r--Glass 
.. :l.--'---"1 
l.- ----1 I.,, 

Body panel 

275 275 ~ 
(10.83) (10.83) 

L.H. 1kla only L Glass Sealing wa\sher 

Side 

~- £,oldi ~ 
--- ' 

:-..~.-& 
I 

Spacer 

Body panel 

mm (in) 
SBF786D 
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@ 
I 

Windshield 

WINDSHIELD AND WINDOWS 

Windshield and Back Door Window (Cont'd) 
~ F 

Back door window 

I nsta II spacers to 
panel 

SBF548D 

1 
Side molding 

i Grommet 
Sealing 

~ washer 

Back door panel 

Double-faced 
adhesive tape 

Install dam rubber & spacers with double
faced adhesive tape. 

Install dam rubber & spacers with double
faced adhesive tape. m1 D mrubber 

Dam rubber ~A,:::~• )~:1doo, Spacer 

center adhesive tape 

'(} : Spacer mounting portion 
(Spacer should be installed 

~ '-------=-- Doub I e-faced f "~--" adhesl~ ,ape 

0 Spacer mou~ting portion 
(Spacer should be installed 

at slit portion of dam rubber.) SBF389D at slit portion of dam rubber.) SBF549D 

Set glass in position and 

press glass lightly and evenly. 

Windshield 

Apply sealant additionally to lower 
portion of glass and make it uniform 
as shown below. 

~, Glass 

SBF727C 

G 

BF-38 

Back door window 



WINDSHIELD AND WINDOWS 

Install upper and lower 
(Back door window) molding 
with double-faced adhesive 
tape and molding fastener. 

Panel~ 

-----~--1!== J 

Upper molding____/ 

~ 
SBF503C 

When installing molding, 
be sure to apply primer 

, and sealant. 
Refer to Exterior. 

Windshield and Back Door Window (Cont'd) 
@ 

l 
Check for water leakage. 

Back door window 

Back door window 
side molding 

CAUTION: 

Windshield 

SBF550D 

Install side and lower moldings. 

Refer to Exterior. 

Molding must be installed securely so 
that it is in position and leaves no gap. 

BF-39 



WINDSHIELD AND WINDOWS 

DRYING TIME OF SEALANT 
Windshield and Back Door Window (Cont'd) 

CAUTION: 
Chart below shows time required for sealant to dry desired hardness. Advise the user of the fact that vehicle 

should not be driven on rough roads or 
surfaces until sealant has properly 
vulcanized. 

Unit: Days 

Relative humidity 
% 90 50 25 

Temperature °C (°F) 

25 (77) 1.2 2.2 4.0 

5 (41) 2.6 7.0 11.9 

REPAIRING WATER LEAKS 
Leaks can be repaired without removing and reinstalling glass. 
If water is leaking between caulking material and body or between glass and caulking material, determine the 
extent of the leak by applying water while pushing glass outward. 
To stop the leak, apply primer and then sealant to the leak point. 

Trimming~ \ 1 
~~ 

Polysulphide or polyurethane sealant 

Back Window-TRUCK 

Work into joints 

SBF543B 

• Window glass is held in place by weatherstripping. For details regarding weatherstrip, refer to "Exterior". 
• Apply sealant to clearances between vehicle body panel and weatherstrip as necessary. 

Back window weatherstrip 

V 
...... • .. 

,\ .... ' .... 
•, 

,' 

) I. ' 
'I/ 

Back window 

0 
Stopper Remove fixed glass 

after removing sash. 

Shim 
t = 2.5 mm (0.098 in) SBF297D 

BF-40 



Rear side window 
weatherstrip 

WINDSHIELD AND WINDOWS 

Rear Side Window-TRUCK 

Rear side 
window hinge 

Rear side window 
handle adjustment 

Rear side window 
protector 

Rear side window 

Rear side window protector \I/ 

Bod''""''~ / /;\ 

Adhesive agent f 
portion 

Rear side window 

Hinge 

Weld bolt 

~---------------------------------------'SBF523C 

BF-41 



WINDSHIELD AND WINDOWS 

Rear Side Window-VAN & WAGON 

__ :~,;;~ ., ~ L ,1---~--~ 

/// 

SBF231 D 

BF-42 



WINDSHIELD AND WINDOWS 

Rear Side Window (2nd)-VAN & WAGON 
• The drying period for sealant is the same as that of windshield and back door window. Refer to "DRY

ING TIME OF SEALANT". 

I;] 

(±) BOLT 

Unit: mm (in) 

Fastener 

J 
0 

2nd side 
window glass 

(0.51) _ 

Bolt 
(Bonded on Molding 
glass surface) 

Body panel 

Sealant 

Spacer 
Install dam rubber and spacers 
with Double-faced adhesive tape. 

10-----

(0.::~ble-faced~Spacer 

adhesive tape \> 

Body panel 

BF-43 

Sealant quantity 

Fastener 

.___ _ __, 8 (0.31 I 

Double-faced 
adhesive tape 

I I 

nd side 
window glass 

~ 141.54) Body pooel 

1,416 (55.751 

SBF786D 



Female hinge 

SBF914A 

Hinge bracket 

SBF913A 

Air deflector 

SUN ROOF 

Service Procedure 

0 

~ 

::.· 

Drain hose 
After installation of drain 
hoses, make sure water 
drains smoothly. 

BF-44 

·, 

SBF821A 

Handle base 

rn, 3 2 - 3.5 I 
~-.1 (0.33 -0.36, 2.4 - 2.6 

~ : N•m (kg-m, ft-lb) 

SBF282E 



MIRROR 

Door Mirror 

ELECTRICAL REMOTE CONTROL DOOR MIRROR WIRING DIAGRAM 

UP 

IGNITION SWITCH 
ACCorON 

~----+GIR----~ 

111111111111 

FUSE BLOCK 
(For power supply routing, 
refer to "Power Supply" in 
EL section.I 

JOINT CONNECTOR 

BF-45 

MIRROR CONTROL SWITCH 

\M IAROA SW. 
CHANGE 
OVER SW. 

R L U D L N R 
1 ( ) 0 ) 
X 0 'C ( 
2 C IC O 01 
X C ) I I ;) 

3 ·c O C 
4 

5 

6 0 
7 

SBF2B3E 

Mirror operating 
direction 

Leftward 

Rightward 

Mirror operating 
direction 

Downward 

Leftward 

Rightward 

SBF7970 



CAB AND REAR BODY 

Cab Body-TRUCK 

• 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 

BF-46 

SBF348C 



CAB AND REAR BODY 

Rear Body-TRUCK 

• Remove following parts at least. 
(1) Rear combination lamp and license plate lamp harness. 
(2) Fuel filler tube fixing screws. 

BF-47 

SBF723C 



CAB AND REAR BODY 

Cab Body-VAN & WAGON 
• 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. 

BF-48 
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CAB AND REAR BODY 

Body Mounting-TRUCK 
When removing, be sure to replace bolts and nuts (sealant applied bolts or self-lock nuts are used for all 
mounting). 

A 

Regular Cab model ® 
King Cab model 

<!§) : Except for short wheelbase modal (This bracket is not used for body mounting.) 

to;J 19 -25 
(1.9-2.6, 
14 -19) 

Section@ 

~ 20-24 
(2.0 - 2.4, 
14 -17) 

Section@ 

Shim 
[t= 4.5 mm 
(0.177 in)] 

I 
L_~ 31-42 

(3.2 -4.3, 
23-31) 

Section@ 

2WD 

Shim [t = 6.5 mm (0.256 inll 

BF-49 

~ 20-24 
(2.0 - 2.4, 
14 -17) 

Section@ 

~ 31 -42 
(3.2 -4.3, 
23 - 31) 

Section© 

4WD 

Shim 
[t= 6.5 mm 
(0.256 in)] 

L~ 20-24 
(2.0 - 2.4, 
14 -17) 

~ : N•m (kg-m, ft-lb) 

SBF350C 



CAB AND REAR BODY 

Body Mounting-VAN & WAGON 
When removing, be sure to replace bolts and nuts (sealant applied bolts or self-lock nuts are used for all 
mounting). 

E 

A 

E 

A 

~ 27 -37 ~ 27-37 
(2.8 - 3.8, 20 - 27) (2.8 - 3.8, 20 - 27) 

Section @ Section @ and @ 

~ 27-37 
(2.8 - 3.8, 20 - 27) 

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

Section@ Section@ 

SBF379D 
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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 poi!lters 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 at 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 directions of "x", "y" and "z". 
Dimension lines: "x" line - Center line of vehicle 

"y" line - Center line of front axle (Any measurement point in front of the dimen
sion line refers to a minus"-" value.) 
"z" line - Datum line (Any measurement point under the dimension line refers to a 
minus"-" value.) 

2WD 
4WD 
Short wheelbase 
Long wheelbase 
Regular Cab 
King Cab 
Regular Cab ( Long wheelbase) 

i2W.SB! 
l2W.LBI 
!4W.SBI 
l4W.LBI 

Short wheelbase (2WD) 
Long wheelbase (2WD) 
Short wheelbase (4WD) 
Long wheelbase (4WD) 

MEASUREMENT 
Engine Compartment 

Unit: mm (in) 
SBF653C 

BF-51 



BODY ALIGNMENT 

Engine Compartment (Cont'd) 
DETAILED MEASUREMENT POINTS 

Hole dia. 
mm (in) 

Coordinates mm (in) 
Points 

©© 

7 ,5 X 11 
(0,295 X 

0.433) 

16 (0.63) 

30 (1.18) 

18 (0.71) 

Detailed points 

~ ~ 
Vehicle 

, center 
' "-.... 

:•®' ..,,.~ 

) /, '"' 
SBF654C 

Front 
fender 

I 
SBF656C 

~d b~mper"rubber 

© 

~sssssoc 

,,. 
II•• 

- __ : .@ 

• 

SBF657C 

BF-52 

Hole for tube 
clip mounting 
at vehicle 
center 

Hole for locat
ing at the side 
of cowl top 

Hole for hood 
bumper rubber 
mounting 

Hole for locat
ing at radiator 
core side 
support 

"x" 

0.0 
(0.00) 

678.0 
(26.69) 

625.0 
(24.61) 

682.0 
(26.85) 

"y" 

255.3 
(10.05) 

350.0 
(13.78) 

-514.0 
(-20.24) 

-553.5 
(-21.79) 

"z" 

637.0 
(25.08) 

656.5 
(25.85) 

517.7 
(20.38) 

350.5 
(13.80) 



Points 

®® 

Hole dia. 
mm (in) 

9 X 12 
(0.35 X 

0.47) 

12 (0.47) 

BODY ALIGNMENT 

Engine Compartment (Cont'd) 

Detailed points 

BF-53 

Hole for hood 
lock stay mount
ing at radiator 
core upper 
support 

Hole for locat-

Coordinates mm (in) 

"x" 

87.0 
(3.425) 

"y" 

-589.8 
(-23.22) 

"z" 

481.0 
(18.94) 

ing at radiator 355.0 -602.8 0.0 
core lower (13.98) (-23.73) (0.00) 
support 



MEASUREMENT POINTS 
2WD models 

Pi 
"' .0 
.; ., 
.r: 

BODY ALIGNMENT 

Underbody-TRUCK 

-~@ 

® 
s: 
Cl 
C: 

~ ••6) 
l~~=======¼========i==fl 

.3 
.0 .0 

"' "' u .0 u .. "' .. 
"'u "' ""5 C) "3 
g> -~ g> 
cc lo:: cc 

BF-54 

• @ 
C9 

SBF698C 



MEASUREMENT POINTS 
4WD models 

.; 

e• en ., 
.0 
.; 
a, 

.r:. 
s 
Cl 
C: 
0 = .0 .0 ., ., 

(.) 
.0 (.) ... ., ... 

.!!! (.) .!!! :::, 
Cl :::, 

Cl C: Cl a, 
Q 

a, a: a: .. .. 

~ 0[g] 

BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

8 • e 
®· -~6) 0 

6) • • @ 
• ® 

SBF300D 

BF-55 



MEASUREMENT 
2WD models 

Regular Cab (Short wheelbase)® . 0 , 
1,480 IBB.271• 

®-@: 
827120.78)• 

© 

@-@: 

BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

® 
©·®: 

1,040140.841' 

1,BB41H,121• 

Unit: mm (in) 

Regular Cab (Long wheelbase) 
®·0 

1,480 (68.27)* 

®•@: 
1,131183,801• 

© 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

261 IS.BBi• 

SBF700C 

~~~®;::=~~~~===:tt==~~~-=-==-?.:~~~=!i® 
®-@: ©·@ 
527 {20.75)* 1,040 (40.94) 4 

®-@: 
1,654 (65.12)* 

®·® 
2,131 (83.90)* 

Unit: mm (in) 

©-0: 
1,782 (70.16)* 

©•©: 
2,027 (79.80)* 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

BF-56 

251 
(9.88)* 

SBF661C 



King Cab 
@)-0 

1,480 (68,27)* 

®·® 
496 (19.53)* 

®·® ®© 
527 (20.75)* 658 (25.91 )* 

Unit: mm (in) 

4WD models 

BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

© 

©-@• 
1,390 (54. 72)* 

®·0 
1,236 (48.66)* 

0-© 
251 (9.88)" 

®·© 
1,481 (58.31)* 

®@ 
2,000 (78.74)* 

®·® 
2,480 (97.64) 11 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

SBF662C 

Regular Cab (Short wheelbase) ®. 0. 
761 (29.96)* 

© 

®® 
495 {19.49)* 

©-@ 
1.040 (40.94)* 

®·@ 
1.646 (64.80)* 

®@ 
2,131 (83.90)* 

Unit: mm (in) 

BF-57 

®·® 
1,167 (45.94)* 

@-® 
454 (17.87)* ®·CD 

1,236 (48.66) * 

®·© 
1,481 (58.31)* 

All dimensions in this figure are actual 
ones. 

There are no projected dimensions. 

SBF301D 



BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 
Regular Cab (Long wheelbase) 

®-0 
761 (29.961* 

© 

©-@, 
1,040 {40.94)* 

®-@ 
1,646164.BO)• 

@-@, 
2,131 183.90)* 

Unit: mm (in) 

King Cab ©-0, 
761 (29.961* 

© 

©-@, 
1,390 (54.721· 

@-@, 
1,994 (78.501* 

®-@, 
2,480 (97.641* 

Unit: mm (in) 

BF-58 

@-® 
1,167 {45.94)* 

®-® 
546 (21.60)• ® -0' 1,236148.66)• 

©-0 
1,782170.16)* 

@-(0, 
2,027 (79.80)* 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

SBF302D 

@-® 
1,167145-94)• 

®-Q), 
1,236 (48.661* 

®-©, 
1,481 (58.311· 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

SBF303D 



BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 
DETAILED MEASUREMENT POINTS 

Coordinates mm (in) Hole dia. 
Detailed points Points 

mm(in) "x" "y" "z" 

l2wl: 

21.2 

450.0 -488.5 
(0.835) 

®@ 24 (0.94) 
(17.72) (-19.23) 

l4WI: 

71.2 
(2.803) 

l2wl: 

-28.2 

605.0 597.5 
(-1.110) 

©© 28 (1.10) 
(23.82) (23.52) 

l4WI: 

21.8 

Center of hole on top of bracket 
(0.858) 

Cab body or [~]: I2wl: 

~ 7 rear body 
1,637.0 -15.0 

_1/ mounting 
(64.45) (-0.591) insulator 593.5 

@@ 85 (3.35) mounting hole (23.37) [El l4W!: 

1,987.0 35.0 
(78.23) (1.378) 

SBF274B l2wI: 
171.8 

IRLI : [@: (6.76) 

®® 18 (0.71) 570.0 1,804.0 
!4wl: (22.44) (71.02) 
221.8 
(8.73) 

~: I2wI: 

2,050.0 171.8 

570.0 
(80.71) (6.76) 

®CD 18 (0.71) 
(22.44) 

~: l4WI: 

2,350.0 221.8 
(92.52) (8.73) 

BF-59 



BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

Points 
Hole dia. Coordinates mm (in) 

mm (in) 
Detailed points 

"x" "y" "z" 

Center of hole on top of bracket 
[ill: I2wj: 

3,286.0 171.8 

~ Q) CD 18 (0.71) 565.0 
( 129.37) (6.76) 

(22.24) [ill: l4WI: 

3,586.0 221.8 
Cab body or (141.18) (8.73) 
rear body 
mounting [fil: 

SBF2748 insulator 3,530.0 
mounting hole (138.98) 

©CD 22 (0.87) 505.0 220.0 
(19.88) [ill: (8.66) 

3,830.0 
(150.79) 

BF-60 



Points 

(ii) @ 

@® 

®® 

Hole dia. 
mm(in) 

I2w I: 
15 (0.59) 

I4W I: 
15.3 (0.602) 

12 (0.47) 

33 (1.30) 

22 (0.87) 

BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

Coordinates mm (in) 
Detailed points 

2WD @...,. 1 4WD 
'WI. ® \ 

~~ 

Front 

Inner side 

Inner side 

Side member outer 

SBF668C 

Front mounting 
bracket 

SBF669C 

SBF670C 

SBF671C 

BF-61 

Hole for front 
shock absorber 
mounting at 
the bracket 

Hole for rear 
spring front 
mounting at 
the bracket 

Hole for rear 
spring rear 
mounting at 
the bracket 

Hole for body 

"x" 

I2w I: 
434.7 

(17.11) 

I4W l: 
439.7 

(17.31) 

I2w I: 
469.0 

(18.46) 

l4W I: 
470.5 

(18.52) 

480.0 
(18.90) 

mounting at 505.0 
rear of side ( 19.88) 
member outer • 

"y" 

12w 1: 
5.6 

(0.220) 

l4wl: 
1.4 

(0.055) 

j 2W.SB!:, 
2,059.0 
(81.06) 

I 2W.LBI: 
2,359.0 
(92.87) 

I 4W.SBI: 

2,080.0 
(81.89) 

I 4W.LBI: 
2,380.0 
(93.70) 

I 2w.ssl: 
3,209.0 
(126.34 

I 2W.LBI: 
3,509.0 
(138.15 

l4W.SBI: 
3,240.0 
(127.56 

I 4W.LBI: 
3,540.0 
(139.37) 

@[]: 
3,530.0 
(138.98) 

[ill: 
3,830.0 
(150.79) 

"z'' 

12wl: 
203.2 
(8.Q0) 

l4wl: 
142.0 
(5.59) 

I2wI: 

-152.0 
(-5.98) 

l4WI: 
-86.0 

(-3.386) 

I2wI: 
30.0 

(1.181) 

l4WI: 
43.0 

(1.693) 

170.0 
(6.69) 



Points 

®® 

@® 

Hole dia. 
mm(in) 

27 (1.06) 

9 (0.35) 

10.5 (0.413) 

27 (1.06) 

Front 

Front 

BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

Detailed points 

Tension rod 
bracket 

SBF672C 

SBF673C 

SBF674C 

Compression 
rod bracket 

SBF675C 

BF-62 

Hole for 
tension rod 
mounting at 
the bracket 

Hole for locat
ing at bound 
bumper 
bracket 

Hole for re
bound bumper 
mounting at 
lower link 
bracket 

Hole for com
pression rod 
mounting at 
the bracket 

Coordinates mm (in) 

"x" 

254.6 
(10.02) 

359.5 
(14.15) 

447.0 
(17.60) 

361.1 
(14.22) 

''y'' 

-417.1 
(-16.42) 

-3.2 
(-0.126) 

-88.0 
(-3.465) 

294.5 
(11.59) 

"z" 

-92.3 
(-3.634) 

-23.5 
(-0.925) 

-14.9 
(-0.587) 

-158.9 
(-6.26) 



BODY ALIGNMENT 

Underbody-TRUCK (Cont'd) 

Points 
Hole dia. Coordinates mm (in) 

mm (in) 
Detailed points 

"x" ''y'' "z" 

\ Side member outer 

• I 
L_ 

Hole for 

®© 
waxing at 

510.0 1,040.0 -135.0 13 (0.51) lower side of 
I side member 

(20.08) (40.94) (-5.31) 

~-tt~ outer 

·•®0 
I SBF676C 

BF-63 



MEASUREMENT POINTS 

QI 
"C 

; ¢J 
a: 

BODY ALIGNMENT 

Underbody-VAN & WAGON 

SBF234D 

BF-64 



OJ .,, 
I 

en 
CJ1 

(/) 

m 
"Tl 

Isl 
0 
0 

Front 

<=i 

<D-®: R.H. side 
760 (29.921* 

© 
{s 

@-©: 
663 (26.10)* 

©-@: 
1,040 (40.94)* 

@-@: 
507 (19.961* 1,664 (65.511* 

@ - @): 2,131 (83.90)* 

All dimensions in this figure are actual 
ones. 
There are no projected dimensions. 

.(; 
L.H. side 

Cd) 

Nib g ~ 
~ 
~ 

@ -® : 1,229 (48.391* 

@ - @: 1,400 (55.12)* 

Unit: mm (in) 

(1) 

Rear 

@ 

:s: 
m 
~ 
C 
::,J 
m 
:s: 
m z 
-I 

IJJ 
C: 0 
::, C a. -< CD ., )> 
c:r r-
0 -a. G) 
< z 
I :S:: 
~ m z z 
rzo '""' 

i 
G) 
0 z -0 
0 
::, 
r+ .. 
a. -



BODY ALIGNMENT 

Underbody-VAN & WAGON (Cont'd) 
DETAILED MEASUREMENT POINTS 

Points 
Hole dia. 

Detailed points 
mm (in) 

®@ 24 (0.94) 
Center of hole on top of bracket 

©© 28 (1.10) 

@@ 85 (3.35) 

®® 28 (1.10) 

®CD 85 (3.35) SBF274B 

~ 
@@ 13 (0.51) 

SBF3B1D 

25 (0.98) 

Side member outer SBF671C 

10.5 (0.413) 

SBF674C 

BF-66 

Hole for body 
mounting insu-
lator mounting 

Hole for front 
shock absorber 
mounting at 
the bracket 

Hole for body 
mounting at 
rear of side 
member outer 

Hole for re
bound bumper 
mounting at 
lower link 
bracket 

Coordinates mm (in) 

''x" 

450.0 
(17.72) 

605.0 
(23.82) 

593.5 
(23.37) 

600.0 
(23.62) 

593.5 
(23.37) 

434.0 
(17.09) 

505.0 
(19.88) 

447.0 
.(17.60) 

"y'' 

-488.5 
(-19.23) 

597.5 
(23.52) 

1,637.0 
(65.87) 

2,135.0 
(84.05) 

3,362.0 
(132.36) 

-7.7 
(-0.303) 

3,530.0 
(138.98) 

"z" 

21.2 
(0.835) 

-28.2 
(-1.110) 

-15 
(-0.591) 

104.7 
(4.12) 

170 
(6.69) 

181.9 
(7.16) 

170.0 
(6.69) 

-88.0 -14.9 
(-3.465) (-0.587) 



BODY ALIGNMENT 

Underbody-VAN & WAGON (Cont'd) 

Coordinates mm (in) 
Points 

Hole dia. 
Detailed points 

mm (in) llxfl ''y" "z" 

·' 
Compression 

1• rod bracket 

s n~ Hole for com-

¢ pression rod 361.1 294.5 -158.9 
Q) CD 27 (1.06) 

mounting at (14.22) (11.59) (-6.26) 

Front - -- the bracket 

J rj 
~ SBF675C 

Hole for 
\ Side member outer 

waxing at 
510.0 1,040.0 -135.0 

®® 13(0.51) . lower side of 
(20.08) (40.94) (-5.31) 

L__ side member 
outer 

I Hole for torque 

-=:J-ft_s 
arrester mount-

510.0 2,210.0 17.2 
© 0) 13 (0.51) ing at lower side 

(20.08) (87.01) (0.677) .It of side member 

I SBF676C outer 

Left side 
268.0 2,381.6 5.0 

(Ml (@ 14 (0.55) 

,~~0¼2 □~ Hole for upper (10.55) (93.76) (0.197) 
link mounting 
at the bracket 332.0 2,396.4 5.0 

® 14 (0.55) 
(13.07) (94.35) (0.197) 

l lt~~ rr :, Hole for pan-
¢~ ~/) \•~' _¢ hard rod mount-

496 2,840.5 -55 
® 14 (0.55) 

~lront i-I ~,-~ ~~~1,-Rear 
ing at front 

(19.53) ( 111.83) (-2.17) 
portion of the 

LJ1 ~, , / bracket 
_./ 

Hole for fuel 
-~ - 0.0 2,878.0 106.0 ® 11 (0.43) 

Right side @ 
tank mounting 

(0.00) (113.31) (4.17) 
SBF385D at vehicle center 

BF-67 





HEATER & 
AIR CONDITIONER 

SECTIONHA 

CONTENTS 
AIR FLOW AND COMPONENT LAYOUT .................................... HA- 2 

DOOR CONTROL ........................................................ HA- 4 
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AIR FLOW AND COMPONENT LAYOUT 

CD To ventilator 

Intake lever 

Air control lever 

Temperature 
control 

door 
or door 

Air Flow 
Floor 

@ To defroster 

Recirculation air 
Air conditioner 

Floor and defroster 

mix door 2 Outside air 
@ To defroster 

door 
CD To ventilator 

core 

Bi-level 

CD To ventilator 

.. Air passed through heater core 

+m : Mixed air ( .. + ¢::J ) 

Intake 
door 

Outside air 

Defroster 

@ To defroster 

' ' , ' ' , 
\_.,~ 

<==1 Air not passed through heater core 

HA-2 

Outside air 

Outside air 

SHA955B 
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Side ventilator duct* 
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I 

Lower ventilator duct~, 
(Air conditioner) r 

l.~ 
Control assembly* 

\ A/C switch 

~~~ 

~ 
L 

~• d,lro.,., oonl 

Heater unit* 

Heater nozzle 
(Standard) 

Cooling unit 
(Air conditioner) 

- ~ ,,\ l 

Floor duct (Option) 
(When removing floor duct,• 
it is necessary to remove 
front seats.) 

Defroster nozzle* 

l> 
__ '""" ....._ :ide defroster nozzle* J 

''" ~7Jdt 
-::rJ .,, 
r 
0 
:E 

C') l> 
0 2 
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"C C') 0 
::::, 0 
CD rs: ::::, 
,+ ..,, 
r 0 

Intake box 

m 2 < m 0 2 C 
,+ -I 

r 
Side ventilator duct* ~ 

0 
C: 
-I 

* For removal, it is necessary 
to remove instrument assembly. 



Door lever (upper) 

/ 

ad@ 
r rod (D 

leve·r (lower) RHA267 

----~ f 
Doerr ~ fl 

efroster door 
lever 

~ 
I 

Side link RHA268 

'lit' position 

~- ;,-;;:;1,.;:i,~ RHA269 

RHA582 

DOOR CONTROL 

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 direc

tion of the arrow, connect rods CD and ® to their correspond
ing 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. 

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 and then 
adjust control rod. Reconnect temperature control cable and 
readjust it. (Refer to next item.) 

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. 

HA-4 



DOOR CONTROL 

Control Cable and Rod Adjustment (Cont'd) 
TEMPERATURE CONTROL CABLE 
• Clamp the cable while pushing cable outer and air mix door 

lever in direction of arrow. 

INTAKE DOOR CONTROL CABLE 
• Clamp the cable while pushing cable outer and intake door 

lever in direction of arrow. 

HA-5 



IGNITION SWITCH 
ACC or ON 

UP 

t 

E.C.C.S. CONTROL UNIT 

Fan switch 

HEATER ELECTRICAL CIRCUIT 

Wiring Diagram 

~----L BLOWER MOTOR 

~---L/W~~ 

'------+-G/W ----. 
'------+-L----+-------

'------+-L----+-----------' 

111111111111 

FUSE BLOCK 

- -

ee 
BODY GROUND 

~ 

RESISTOR 

FAN SWITCH 

I I ~~-< 
11
~ '-t_-_-_--~--------

1 LLUMINATION 
LAMP 

'--v------' 
DIODE 

BLOWER 
SIGNAL 
RELAY 

To lighting system 
® : VG30i engine model 

SHA952B 

Fan Switch Check 

Illumination lamp 

RHA374 
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0.K. 

UJ 
N.G.u SHA919A 

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 (104°F) 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 (104°F) in 
charging. 

• Do not heat refrigerant can with an open flame. There is 
danger that can will explode. 

CAUTION: 
• Do not use steam to clean surface of condenser or 

evaporator. Be sure to use cold water or compressed air. 
• Compressed air must never be used to clean a dirty line. 

Clean with refrigerant gas. 

• Do not use manifold gauge whose press point shape is 
different from that shown. Otherwise, insufficient evacuat
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. 
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Plug 

Apply 
compressor oil 

PRECAUTIONS FOR REFRIGERANT CONNECTION 

SHA896A 

SHA058 

Inflated portion 

SHA897A 

SHA898A 

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. 
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Tool number 
(Kent-Moore No.) 
Tool name 

KV99231162 
( ) 

Clutch disc wrench 

KV99232340 
( I 
Clutch disc puller 

KV99234330 
( ) 

Pulley installer 

Description 

PREPARATION 

SPECIAL SERVICE TOOLS 

~ 
Removing shaft nut and clutch disc 

Removing clutch disc 

Installing pulley 
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SERVICE TOOLS 

Tool name 

Manifold gauge 

Charging hose 

Charge valve 

Thermometer 

Vacuum pump 

Electric leak-detector 

PREPARATION 

Description 

--=-=--=--=-=--=-=-=-33 c:::31) 0:c::L--

Nominal sensitivity: 
15 - 25 g (0.53 - 0.88 ozl/year 

HA-10 

Using discharge and charge refrigerant into 
system 

Using discharge and evacuate, charge 

refrigerant into system 

Using discharge and charge refrigerant into 
system 

Using check temperature 

Using evacuate refrigerant system 

Using check refrigerant leaks 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 

Discharging 

I Point-11 

Evacuating the System 

Charging 

Evacuating the System 

Charging 

j Point-s I 

Discharge refrigerant system. 

Run pump for 5 minutes. 

Charge refrigerant into system. 
When low-pressure gauge reading is 98 kPa (1.0 kg/cm2, 14 psi), 
completely close high-pressure valve of manifold gauge and 
stop charging. 

Run pump for 20 minutes. 

Charge the specified amount of refrigerant into system. 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 

To low-pressure 
service valve 

• 
1~ 

Slowly open 

To low-pressure 
service valve 

• 
Low 

Open 

Vacuum pump 

Elevation 
m (ft) 

0 (0) 

300 (1,000) 

600 (2,000) 

900 (3,000) 

To high-pressure 
service valve 

H;~i 

Slowly open 

• ~-=rll 

SHA240B 

To high-pressure 
service valve • 

SHA241 B 

Vacuum of system* 
kPa (mmHg, inHg) 

101.3 (760, 29.92) 

98.0 (735, 28.94) 

94.6 (710, 27.95) 

91.3 (685, 26.97) 

•: Values show reading of the low-pressure gauge. 

To low-pressure 
service valve 

Purging air 

SHA242B 

To high-pressure 
service valve + 

RHA278 

Discharging-lPoint-1I 
Slowly open the valves to discharge only refrigerant. If they are 
opened quickly, compressor oil will also be discharged. 

Evacuating the System-!Point-2I 
1. Start pump, then open both valves and run pump for about 

5 minutes. 
2. When low gauge has reached approx. 101.3 kPa (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 (25 mmHg, 
0.98 inHg) per 300 m (1,000 ft) elevation. Perform evacua
tion according to the following table. 

b. The rate of ascension of the low-pressure gauge should 
be less than 3.3 kPa (25 mmHg, 0.98 inHg) in 5 minutes. 

Charging-lPoint-3I 
1. Evacuate refrigerant system. 
Refer to "Point-2I", 
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. 

4. Charge refrigerant into system. 
WARNING: 
Ensure that engine is off. 
1) Open high-pressure valve of manifold gauge and charge 

refrigerant into system. 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 

To low-pressure 
service valve 

To low-pressure 
service valve 

• 

Vacuum pump 

To high-pressure 
service valve 

• 

SHA244B 

To high-pressure 
service valve • 

SHA241B 

Run engine at idling 

(Below1,500rpmp . 
To low-pressure To high-pressure 
service valve 0\ service valve • 

Turn 
in or out 

SHA2458 

Low 0 
Close 

Fan lever mode and 
temperature dial: 
Maximum cold and speed 

Charging-lPoint-31 {Cont'd) 
CAUTION: 
If charging liquefied refrigerant into 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 (1.0 kg/cm2, 14 
psi), completely close high-pressure valve of manifold gauge 
and stop charging. 

Evacuating the System-lPoint-41 
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-lPoint-51 
1. Charge refrigerant into system. 
Refer to " I Point-31 ". 
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 refrigerant 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. 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 

RHA504 

Charging-lPoint-51 (Cont'd) 
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. 
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 (2.8 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: 
0.8 - 0.9 kg (1.8 - 2.0 lb} 

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 A/C at maximum temperature setting, high 
blower. Observe sight glass to confirm complete charge. 

Overcharging will result in increased high pressures, and 
reduced performance. 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 

Temperature of high
pressure and low
pressure lines. 

State in sight glass. 

Pressure of system. 

Rapair. 

Almost no refrigerant 

Almost no difference be
tween high-pressure and 
low-pressure side 
temperature .. 

Bubbles flow continu
ously. Bubbles will 
disappear and something 
like mist will flow when 
refrigerant is nearly gone. 

AC256 

High-pressure side is ab
normally low. 

Stop compressor im
mediately and conduct 
an overall check. 

Checking Refrigerant Level 
CONDITION 

• 
• 
• 
• 
• 

Door window: Open 
A/C switch: ON 
TEMP. lever position: Max. COLD 
FAN lever position: 4 
Check sight glass after a lapse of about five 
minutes. 

Insufficient 

High-pressure side is warm 
and low-pressure side is 
fairly cold. 

The bubbles are seen 
at intervals of 1 - 2 
seconds. 

AC257 

Suitable 

High-pressure side is hot 
and low-pressure side is 
cold. 

Too much refrigerant 

High-pressure side is ab
normally hot. 

Almost transparent. No bubbles can be seen. 
Bubbles may appear when 
engine speed is raised and 
lowered. 

No clear difference exists between these two condi
tions. 

AC258 

Both pressures on high Both pressures on high Both pressures on high 
and low-prassure sides are 
abnormally high. 

and low-pressure sides are and low-pressure sides are 
slightly low. normal. 

Chack for gas 1.eakaga, re
pair as raquired, replanish 
and charge system. 

Discharge refrigerant from 
servica valve of low 
pressure side. 

a. The bubbles seen through the sight glass c1re 
influenced by the ambient temperature. Since 
the bubbles are hard to show up in compara
tively low temperatures below 20°C (68" F), it 
is possible that a slightly larger amount of re
frigerant would be filled, if supplied according 
to the sight glass. Recheck the amount when it 

exceeds 20° C (68° F). In higher temperature 
the bubbles are easy to show up. 

b. When the screen in the receiver drier is clog
ged, the bubbles will appear even if the amount 
or refrigerant is normal. In this case, the outlet 
side pipe of the receiver drier becomes con
siderably cold. 

HA-15 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 

Nominal sensitivity: 
15 - 25 g (0.53 - 0.88 ozl/year 

SHA733A 

UNION TYPE 

RHA279 

PLATE TYPE 

CD) 

I 

RHA280 

Checking Refrigerant Leaks 
ELECTRIC 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. 
Keep the probe as still as possible for one more minute. 

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. 
• 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. 

• If oil is noted at or around connections, it indicates that 
refrigerant is leaking. 
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PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 

Refrigeration Cycle 

REFRIGERANT FLOW 
The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the receiver 
drier, through the evaporator, and back to the compressor. 
The refrigerant evaporation through the evaporator coil is controlled by an externally equalized expansion 
valve, located inside the evaporator case. 
FREEZE PROTECTION - Compressor control 
The compressor cycles on and off to maintain the evaporator temperature within a specified range. When the 
evaporator coil temperature falls below a specified point, the thermo control amplifier interrupts the 
compressor operation. When the evaporator coil temperature rises above the specification, the thermo 
control amplifier allows compressor operation. 
REFRIGERANT SYSTEM PROTECTION 
The refrigerant system is protected against excessively high pressure by a fusible plug located on the receiver 
drier, and protection against excessively high or low pressure (interruption of compressor operation) is pro
vided by a dual pressure switch located on the receiver drier. 

Compressor 

Outside air 

~ 

~ 

D 

ii',., .............. ~, 

s ; 

• 
Expansion valve 

Dual pressure switch 

HA-17 

J:'7777.3 High-pressure ~ Low-pressure 
ULLL.I gas liquid 

~ High-pressure 
r.:.:.:.:.:.:.: liquid 

!::=:=:::::::::=:::) Low-pressure 
gas 

Blower motor 

AHA321A 



PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 

Refrigerant Lines 
VG ENGINE MODEL 

~ 10-20 (1,0 • 2.0, 7 -14) 

~ 20 - 25 (2.0 - 2.5, 14 - 18) 

~ 15 • 20 (1.5 - 2.0, 11 -14) 

~ 20-29 

~ 10 -20 (1.0- 2.0, 7 -14) 
(2.0 • 3.0, 14 - 22) 

~ 10 -20 (1.0 - 2.0, 7 - 14)~--4W'f-" 

~ 15~25 
(1.5 • 2.5, 11 • 18) 

*(Al Fusible plug 

Condenser 

*(Bl Dual pressure switch 

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

*(Cl Thermal protector 

Temperature oc (OF) Operation in compressor 

Increasing to 145 -155 Turns OFF 
approx. (293 -311) 

Decreasing to 130 -140 Turns ON 
approx. (266 -284) 

HA-18 

Cooling unit 

~ 20-29 
(2.0 - 3.0, 14 - 22) 

Low-pressure (Suction) 
service valve 

~ 8 -11 (0.8 -1.1, 5.8 - 8.0) 

Compressor 
[ *(Cl Thermal protector) 

High-pressure (Discharge) 
service valve 

~ 8 - 11 (0.8 • 1.1, 5.8 • 8.0) 

*(A) Fusible plug 
Open at temperatures above 105°C (221°F), there
by discharging refrigerant to the atmosphere. 
If this plug is melted and opened, check the 
refrigerant line and replace receiver drier. 

*(Bl Dual pressure switches 
• Low-pressure side 

Turns OFF at pressures below 177 to 216 kPa (1.8 
to 2·.2 kg/cm•, 26 to 31 psi), cutting compressor 
power supply, and turns ON at pressures above 
177 to 235 kPa ( 1.8 to 2.4 kg/cm•, 26 to 34 psi). 

• High-pressure side 
Turns OFF at pressures above 2,452 to 2,844 kPa 
(25 to 29 kg/cm 2 , 356 to 412 psi). cutting com
pressor power supply, and turns ON at pressures 
below 1,373 to 1,667 kPa (14 to 17 kg/cm•, 199 
to 242 psi). 

RHA375 



PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 

Refrigerant Lines (Cont'd) 
Z ENGINE MODEL 

tJ-
~ 20 • 25 (2.0 • 2.5, 14 - 18) 

*(A) Fusible plug 

~ 15 -20 (1.5 -2.0, 11 -14) 

~ 20 • 29 (2.0 • 3.0, 14 • 22) 

~ 10. 20 (1.0 • 2.0, 7 -141 
~ 10 • 20 (1.0; 2.0, 7 • 141 

*(Bl Dual pressure 
switch 

Condenser 

t9l : N•m (kg-m, ft-lb) 

*(C) Thermal protector 

Temperature 
°C (°F) in compressor 

Increasing to 145 -155 
approx. (293 - 311) 

Decreasing to 130 -140 
approx. (266 -284) 

~ 10 • 20 (1.0 • 2.0. 7 • 14) 

Operation 

Turns OFF 

Turns ON 

~20-29 
(2.0 -3.0, 
14 -22) 

Low-pressure (Suction) 
service valve 

,,----+---- High-pressure (Discharge) 
service valva 

CompraHor 
(* (Cl Thermal protector! 

~ •• ,, (0.8-1.1,8.8-8.0) 

*(Al Fusible plug 
Open at temperatures above 105°C (221°F), there
by discharging refrigerant to the atmosphere. 
If this plug is melted and opened, check the 
refrigerant line and replace receiver drier. 

*(Bl Dual pressure switches 
• Low-pressure side 

Turns OFF at pressures below 177 to 216 kPa (1.8 
to 2:2 kg/cm 2 , 26 to 31 psi), cutting compressor 
power supply, and turns ON at pressures above 
177 to 235 kPa (1.8 to 2.4 kg/cm 2 , 26 to 34 psi). 

• High-pressure side 
Turns OFF at pressures above 2,452 to 2,844 kPa 
(25 to 29 kg/cm 2 , 356 to 412 psi), cutting com
pressor power supply, and turns ON at pressures 
below 1,373 to 1,667 kPa ( 14 to 17 kg/cm 2 , 199 
to 242 psi). 

RHA376 
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VG engine model 

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

Z engine model 

PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 

Compressor Mounting 

~ 36-50 
(3.7-5.1, 
27- 37) 

~ 36-50 
(3.7 - 5.1, 27 • 37) 

~ 19-25 
(1.9 • 2.5, 14 • 18) 

~ 19- 25 (1.9- 2.5, 14- 18) 

HA-20 

~ 36-50 
(3,7 • 5.1, 
27 - 37) 

RHA898 

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

RHA899 



PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 

Idle Speed Adjusting 
FAST IDLE CONTROL DEVICE (F.I.C.D.) 
1. Warm up engine completely. 
2. Make sure engine is at correct idling speed with air condi

tioner in OFF position. 
Idling speed (Air conditioner: OFF): 

Refer to S.D.S. (MA section). 
3. Set engine speed with air conditioner in ON position (when 

F.1.C.D. is actuated) to following procedure. 

Engine rpm 
(Air conditioner: ON): 

Unit: rpm 

Engine model 

Transmission VG30i 224i 

Manual 
850- 950 

Automatic (In "N" range) 
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A/C PERFORMANCE TEST 

Performance Chart 
TEST CONDITION 
Testing must be performed as follows: 

Vehicle location: 
Doors: 
Door window: 
Hood: 
TEMP. lever position: 
Air control lever position: 
INTAKE lever position: 
FAN lever position: 
Engine speed: 
Time required before starting testing 
after air conditioner starts operating: 

TEST READING 
VG engine model 
Recirculating-to-discharge air temperature table 

Inside air (Recirculating air) 
at blower assembly inlet 

Relative humidity Air temperature 
% oc (OF) 

20 (68) 

25 (77) 
50-60 

30 (86) 

35 (95) 

20 (68) 

25 (77) 
60-70 

30 (86) 

35 (95) 

Ambient air temperature-to-compressor pressure table 

Ambient air 

Relative humidity Air temperature 
% oc (OF) 

20 (68) 

25 (77) 

50 - 70 30 (86) 

35 (95) 

40 (104) 

Indoors or in the shade (in a well ventilated place) 
Closed 
Open 
Open 
Max. COLD 
•; (Ventilation) 
~ (Recirculation) 
4 
1,500 rpm 

More than 10 minutes 

Discharge air temperature at center ventilator 
oc (OF) 

5.4 - 7.0 (42 - 45) 

9.4 - 11.6 (49 - 53) 

13.6 - 16.4 (56 - 62) 

17.8 - 21.0 (64 - 70) 

7.0 - 9.0 (45 -48) 

11.6 - 14.2 (53 - 58) 

16.4 - 19.4 (62 - 67) 

21.0 - 24.6 (70 - 76) 

High-pressure (Discharge side) Low-pressure (Suction side) 
kPa (kg/cm 2 , psi) kPa (kg/cm 2 , psi) 

1 ,000 - 1 , 196 88 - 137 
(10.2 - 12.2, 145 - 173) (0.9 - 1.4, 13 - 20) 

1,216 - 1,451 118-177 
(12.4 - 14.8, 176 - 210) (1.2 -1.8, 17 - 26) 

1,412-1,706 157 - 216 
(14.4 - 17.4, 205 - 247) ( 1 .6 - 2 .2, 23 - 31 ) 

1,618 - 1,961 186 - 255 
(16.5 - 20.0, 235 - 284) (1.9 - 2.6, 27 - 37) 

1,824 - 2,216 226 - 294 
(18.6 - 22.6, 264 - 321) (2.3 - 3.0, 33 - 43) 
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A/C PERFORMANCE TEST 

Performance Chart (Cont'd) 

Z engine model 
Recirculating-to-discharge air temperature table 

Inside air (Recirculating air) 
at blower assembly inlet Discharge air temperature at center ventilator 

Relative humidity Air temperature 
oc (OF) 

% oc (OF) 

20 (68) 7.2 • 8.6 (45 • 47) 

25 (77) 11.0 -12.8 (52 • 55) 
50 -60 

30 (86) 14.6 • 16.8 (58 • 62) 

35 (95) 18.4 • 21.0 (56 • 70) 

20 (68) 8.6 • 10.4 (47 • 51) 

25 (77) 12.8 • 14.8 (55 • 59) 
60 - 70 

30 (86) 16.8 • 19.2 (62 - 67) 

35 (95) 21.0 - 23.6 (70 - 74) 

Ambient air temperature-to-compressor pressure table 

Ambient air 
High-pressure (Discharge side) Low-pressure (Suction side) 

Relative humidity Air temperature kPa (kg/cm·2 , psi) kPa (kg/cm 2 , psi) 
% oc (OF) 

20 (68) 
941 • 1,157 118 - 167 

(9.6 - 11.8, 137 • 168) (1.2 -1.7, 17 -24) 

25 (77) 1, 118 • 1 ,353 137 • 196 
(11.4-13.8, 162 -196) (1.4 • 2.0, 20 - 28) 

50 • 70 30 (86) 
1,295 • 1 ,569 157 • 226 

(13.2 - 16.0, 188 - 228) (1.6 • 2.3, 23 • 33) 

35 (95) 
1,471 • 1,795 186 • 255 

(15.0 - 18.3, 213 - 260) (1.9 - 2.6, 27 - 37) 

40 (104) 
1,628 • 2,001 216 • 284 

(16.6 - 20.4, 236 • 290) (2.2-2.9,31-41) 
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COMPRESSOR OIL - For DKV-14C (DIESEL-KIKI make) 

Checking and Adjusting 

The oil used to lubricate the compressor is circu
lating with the refrigerant. 
Whenever replacing any component of the system 
or a large amount of gas leakage occurs, add oil to 
maintain the original amount of oil. 

OIL CAPACITY 

Applied model 

Capacity 
Total in system 

Amount of oil which can 
be drained 

Compressor (Service 
parts) charging amount 

Unit: mQ (US fl oz, Imp fl oz) 

All models 

200 (6.8, 7.0) 

70 - 120 
(2.4 - 4.1, 2.5 - 4.2)* 

200 (6.8, 7 .0) 

*: 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 com
pressor. 

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. Drain compressor oil from compressor dis-
charge port and measure the amount. 

Oil is sometimes hard to extract when compressor 
is cooled. Remove oil while compressor is warm 
[maintained to 40 to 50°C (104 to 122°F)]. 

3. If the amount is less than 70 mQ (2.4 US fl oz, 
25 I mp fl oz), some refrigerant may have 
leaked out. Conduct leak tests on connections 
of each system, and if necessary, repair or 
replace faulty parts. 

4. Check the purity of the oil and then adjust oil 
level following the procedure below. 

(a) When oil is clean; 

Amount of oil drained 

Above 70 (2.4, 2.5)* 

Below 70 (2.4, 2.5) 

Unit: mQ (US fl oz, Imp fl oz) 

Adjusting procedure 

Oil level is right. 
Pour in same amount of 
oil as was drained out. 

Oil level may be low. 
Pour in 70 mQ (2.4 US fl oz, 
2.5 Imp fl oz) of oil. 

*: If amount of oil drained is much greater than 
under normal circumstances, flush air conditioner 
system with refrigerant. Then pour in 200 mQ 
(6.8 US fl oz, 7.0 Imp fl oz) of oil into air conditioner 

system. 

(b) When oil contains chips or other foreign 
material; 
After air conditioner system has been flush
ed with refrigerant, replace receiver drier. 
Then pour in 200 mQ (6.8 US fl oz, 7 .0 
I mp fl oz) of oil into air conditioner sys
tem. 

CHECKING AND ADJUSTING FOR 
COMPRESSOR REPLACEMENT 

200 mQ (6.8 US fl oz, 7.0 Imp fl oz) of oil is 
charged in compressor (service parts). So it is 
necessary to d·rain the proper amount of oil from 
new compressor. 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.) 
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COMPRESSOR OIL - For DKV-14C (DIESEL-KIKI make) 

Checking and Adjusting (Cont'd) 
2. Check the purity of the oil and then adjust oil 

level following the procedure below. 

(a) When oil is clean; 
Unit: mQ (US fl oz, Imp fl oz) 

Amount of oil drained 
from used compressor 

Draining amount of oil 
from new compressor 

Above 70 (2.4, 2.5)* 
200 (6.8, 7 .0) - [Amount of 
oil drained+ 20 (0.7, 0.7)) 

Below 70 (2.4, 2.5) 110 (3.7, 3.9) 

*: If amount of oil drained is greater than under normal 
circumstances, flush air conditioner system with 
refrigerant. Then install new compressor [200 m2 
(6.9 US fl oz, 7 .0 Imp fl oz) of oil is charged in 
compressor service parts.] 

Example: Unit: mQ (US fl oz, Imp fl oz) 

Amount of oil drained Draining amount of oil 
from used compressor from new compressor 

90 (3.0, 3.2) 90 (3.0, 3.2) 

50(1.7,1.8) 110(3.7,3.9) 

(b) When oil contains chips or foreign material; 
After air conditioner system has been flush
ed with refrigerant, replace receiver drier. 
Then install new compressor [200 mQ (6.8 
US fl oz, 7 .0 Imp fl oz) of oil is charged in 
compressor service parts.] . 
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. COMPRESSOR - Model DKV-14C (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 frlctlonal 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. 
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- __ __:C:::O~M~P~R!!E~S~S~O~R~ -=._!~~~~~~~SI Model DKV-14C {DIESEL-Kl Kl __ .:.:.;m:,::ak~e:!_) __ _ 

tC'!J 20 • 24 (2 0 . . 2.4, 14. 17) 

Shaft seal assembly 

.·• <~ 

Magnet clutch 
assembly 

~ 
cY"'-

v~~-_¾ 

,,~ /~~ 
~ll ~~ 

t9:l3.4 
(0.3-04 . . 2.2 -2.9) 

Magnet coil 

i, _./, ~ 0 ~ 4 • 6 (0.4 - O 8 . . 2.9 ·4.31 

Pulley 

Clutch disc 

Center bolt 
to;l 15-18(1.5·1 .8, 11. 13) 

t9l: N•m (k g-m. ft-lb) 
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COMPRESSOR - Model DKV-14C (DIESEL-KIKI make) 

KV99231162 
( ) 

SHA821B 

KV99232340 
( ) 

SHA822B 

Clutch disc 
Pulley Coil 

SHA703B 

Compressor Clutch 
REMOVAL 
• When removing center bolt, hold clutch disc with clutch disc 

wrench. 

• Using clutch disc puller clutch disc can be removed easily. 

INSPECTION 

Clutch disc 
If the contact surface shows signs of damage due to excessive 
heat, the clutch disc 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 clutch disc 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. 

INSTALLATION 

• Position coil assembly on compressor body. Be sure that 
the electrical terminals are reassemblyed in the original 
position. Install and tighten coil mounting screws evenly. 

HA-28 



SHA833B 

COMPRESSOR - Model DKV-14C (DIESEL-KIKI make) 

KV99234330 
( - ) 

SHA051C 

0.3-0.6 mm 
0.012 - 0.024 in) 

SHA052C 

Thermal protector 

RHA113 

Compressor Clutch (Cont'd) 
• Press pulley assembly onto the neck of coil assembly using 

pulley installer. 
• Wipe oil thoroughly off the clutch surface. 

ADJUSTMENT 

• Select adjusting shim(s) which give(s) the correct clearance 
between pulley and clutch disc. 

• Using a plastic mallet, tape clutch disc in place on drive 
shaft. 

• Do not use excessive force with a plastic mallet or in a 
press, or internal damages may result. 

• Place spring washer and center bolt onto drive shaft. 
Tighten center bolt to drive clutch wheel onto drive shaft. 

• Check clearance around the entire periphery of clutch disc. 
Disc-to-pulley clearance: 

0.3 - 0.6 mm (0.012 - 0.024 in) 
If the specified clearance is not obtained, replace adjusting 
spacer and readjust. 

BREAK-IN OPERATION 
When replacing compressor clutch assembly, do not forget 
break-in operation, accomplished by engaging and disengaging 
the clutch some thirty times. Break-in operation raises the level 
of transmitted torque. 

Thermal Protector 
INSPECTION 
• When servicing, do not allow foreign matter to get into 

compressor. 
• Check continuity between two terminals. 
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From 
c:::, A/C 

switch-C.Ch 

A/C ELECTRICAL COMPONENTS 

:~ 

Inspection 
FAN SWITCH 
Refer to page HA-6. 

A/C SWITCH 

DISCONNECT 

Check circuit continuity with A/C 
switch ON as follows. 

I() Continuity exists: O.K. Continuity 11xists: O.K. 

[11 
Illumination~ 
lamp 

Continuity exists: O.K. Continuity does not exist: O.K. 

From dual pressure 
switch 

THERMO CONTROL AMP. 

Dual pressure switch 

Evaporator outlet air 
temperature °C (°F) 

Decreasing to 
0.1 • 0.9 (32 - 34) 

Increasing to 
CONtECT 

E) 
2.5 • 3.5 (37 - 38) 

HA-32 

RHA350A 

Thermo amp. 
Tester operation 

Turn OFF Approx. 12 V 

Turn ON Approx. OV 

RHA351A 



A/C COMPONENT LAYOUT 

-~ 
.._, 

~ ,S:::::- ---,= F.I.C.D. solenoid valve 
F.I.C.D. adjusting screw -=: I 

'--==""---~--- ----...,.>---;J<..... 

Fusible plug 

Dual pressure switch 

drier 

Thermo control 

t 

Resistor 

RHA901 

HA-33 



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

COMPRESSOR 

Model 

Type 

Displacement cm3 (cu inl/Rev 

Direction of rotation 

Drive belt 

ENGINE IDLING SPEED 

DKV-14C 

General Specifications 

LUBRICATION OIL 

Model 

Vane rotary 
Type 

140 (8.54) 
Capacity 

Clockwise mQ (US fl oz, Imp fl oz) 
(Viewed from drive end) Total in system 

A type Amount of oil which can be 
drained 

Compressor (Service parts) 
charging amount 

REFRIGERANT 

Type 

Capacity kg (It~) 

Inspection and Adjustment 
COMPRESSOR 

When A/C is ON (F.1.C.D. is actuated) Model 

Transmission 

Manual 

Automatic (In "N" range) 

BELT TESNION 

Unit: rpm 

Engine model 

VG30i Z24i 

850-950 

Clutch disc-to-pulley clearance 
mm(in) 

Refer to Checking Drive Belts (MA section). 

HA-34 

DIESEL-KIKI make 
DKV-14C 

SUN ISO 5GS 

200 (6.8, 7 .0) 

70-120 
{2.4 - 4.1, 2.5 - 4.2) 

200 (6.8, 7 .0) 

R-12 

0,8 - 0.9 (1.8 - 2.0) 

DKV-14C 

0.3 -0.6 
(0.012 -0.024) 



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

Tightening Torque 

COMPRESSOR INSTALLATION 

VG engine model Z engine model 

N·m kg-m ft-lb N·m kg-m ft-lb 

Compressor bracket to 36-50 3.7 - 5.1 27-37 69- 78 7.0-8.0 51 - 58 
cylinder block 

Compressor to 36-50 3.7- 5.1 27-37 36-50 3.7 -5.1 27 -37 

compressor bracket 

Idler pulley bracket to 19-25 1.9- 2.5 14 -18 
compressor bracket 

COMPRESSOR 

DKV-14C 
Model 

N·m kg-m ft-lb 

Center bolt 15- 18 1.5 - 1.8 11 • 13 

Thermal protector 15- 18 1.5 - 1.8 11 • 13 

Coil mounting screw 4-6 0.4-0.6 2.9-4.3 

REFRIGERANT LINE 

When connecting lines made of different material, basically use the lower tightening torque of the two. 

Union type (pipe to pipe) Material 

Pipe O.D. 
Steel or copper Aluminum mm (in) 

N·m kg-m ft-lb N·m kg-m ft-lb 

6 (1/4) 10 -20 1.0-2.0 7 -14 

8 (5/16) 15-25 1.5 -2.5 11 - 18 10-20 1.0 -2.0 7 -14 

10 (3/8) 15-25 1.5 - 2.5 11 - 18 10-20 1.0 -2.0 7 -14 

12(1/2) 20-29 2.0 -3.0 14 - 22 15 -25 1.5 -2.5 11 - 18 

16 (5/8) 25-34 2.5 -3.5 18 -25 20-29 2.0-3.0 14-22 

SHA669A 19 (3/4) 25 -34 2.5 -3.5 18 -25 20-29 2.0-3.0 14 -22 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

Tightening Torque (Cont'd) 

Union type (hose to hose) Material 

Pipe 0.0. 
Steel or copper Aluminum 

mm(in) 

N·m kg-m ft-lb N-m kg-m ft-lb 

6 (1/4) 10 -20 1.0 -2.0 7 -14 

8 (5/16) 15 -25 1.5 -2.5 11 - 18 10 -20 1.0 -2.0 7 -14 

10 (3/8) 15 -25 1.5 -2.5 11 - 18 10-20 1.0-2.0 7 -14 

12 (1/2) 25 -34 2.5-3.5 18 -25 20 -29 2.0-3.0 14 -22 

16 (5/8) 25 -34 2.5 -3.5 18 -25 20 -2~ 2.0-3.0 14 -22 

Union type (hose to pipe) 

• Use tightening torque for flexible hose. 

SHA671A 

Plate type 
Bolt type Tightening torque 

Nominal 
Bolt 

Pitch 
Grade 

size 
diameter N·m kg-m ft-lb 

mm 
mm 

M6 6.0 1.0 3-4 0.3-0.4 2.2 -2.9 

4T MS 8.0 1.25 8 • 11 0.8-1.1 5.8 -8.0 

~ 
M10 10.0 1.5 16 -22 1.6 -2.2 12 -16 

M6 6.0 1.0 6-7 0.6 -0.7 4.3 -5.1 

~ 7T MS 8.0 1.25 14 • 18 1.4-1.8 10 • 13 

: ~672A 
M10 10.0 1.5 25 • 35 2.6 -3.6 19 • 26 
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ELECTRICAL SYSTEM 

SECTION EL 
When you read wiring diagrams: 
• Read GI section, "HOW TO READ WIRING DIAGRAMS". 

CONTENTS 
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HARNESS CONNECTOR 

Description 
HARNESS CONNECTOR 

• 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] 

LIFT PUSH 

PUSH 
PUSH 

PUSH 
(For combination mater) (For relay) 

EL-2 

PUSH 

Packing 
(Water-proof type) 

PUSH 

SEL769D 



LL 
LL 

p 

~ 

1M 
1T 

NORMAL OPEN RELAY 

Does not r----~ 

flow¢ = 

= 0>-----1• __. 

SW 1 BATTERY 

Flows .. 

L 
SW 1 BATTERY 

1 Make 2M 

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. 

NORMAL CLOSED RELAY 

Flows .. 

= 0>--------1 
SW 1 BATTERY 

Does not 
flow ¢ 

L 
SW 1 

= 

BATTERY 

MIXED TYPE RELAY 

Does not c;> 
flow 

Flows 

= 0>-------11 
SW 1 BATTERY 

Does not 
flow¢ ___ _ 

u-+----

Flows 

L 
SW 1 BATTERY 

SEL881H 

Type of Standardized Relays 
2 Make 

1 Transfer 1M·1B .......... 1 Make 1 Break 

1M 

1M 

,,. --... ,, , 

~ ) 
I 
I 
I 
\ 

' .. _,, , ... _ 

1T 

1T 

EL-3 

2M 

-----, 
I 

~ 
I 
I 
I 
I 

' ' ' ... ___ 

1M·1B 

,,, 
I 
I 
I 
I 
\ ... 

2M 

.. 
' 

~) , , -

18 

1M 

SEL882H 



Type Outer view 

CD 

1T 

1M 

2M 

1M-1B 

STANDARDIZED RELAY 

Circuit 

EL-4 

Connector symbol 
and connection 

= 

Case color 

BLACK 

BLUE 

BROWN 

GRAY 

SEL883H 



I 

I [;1 

I 

POWER SUPPLY ROUTING 

SEL276 

Fuse 
a. 

b. 

c. 

d. 

If fuse is blown, be sure to eliminate cause of problem before 
installing new fuse. 
Use fuse of specified rating. Never use fuse of more than 
specified rating. 
Do not install fuse in oblique direction; always insert it into 
fuse holder properly. 
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 its 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. 
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~ I 
JOINT CONNECTOR C 

,---------W/8_.... Meter and Gauge, Warning lamp, 
Turn signal, Back-up lamp, Seat belt timer. 
Inhibitor switch, Rear window defogger 

.------- 8/R _,. A.S.C.D .. A/T control system, Power steering 
oil pressure switch, Bulb check relay, 
Interlock emergency relay. Inhibitor switch 

,-------W/L- E.C.C.S. 

.------B/W- Fuel pump 

~----L/Y-+ Wiper and washer 

.---GIW-+ Audio, Air conditioner, Clock illumination 

L-} Blower motor 

L-

G/R-+ Cigarette lighter, Door m,rror 

G/R ....... Rear wiper and washer 

w-} Power window, Adjustable shock absorber 

w-

R/G ....... Interior lamp, Audio, Clock, 
Luggage room lamp 

p-.. Cl•arance, License, Tail, Side marker, 
Illumination lamps, Key-in switch 

R/Y-... Hazard. A/T control system 

~----LG- Horn. Door lock 

~----R/B- Stop lamp 

~-----L/G...- Back window opener 

L------R/W....., Headlamp L.H. 

'--------R- Headlamp R.H. 

('ilID : VG30i engine model 

@ 224i engine model 

(!) Truck 

@) Van and Wagon 

.,, 
0 
~ 

~ 
m 
:a 

-, u, -· ::, C: CQ .,, 
C .,, 
s;· ~ CQ -, 
m :a 
3 0 

C: 
-t -2 
G) 



Keep clean and dry. 

SEL711E 

Hydrometer 

SEL442D 

BATTERY 

CAUTION: 
a. If it becomes necessary to 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 to battery terminals for good contact. 
c. Never add distilled water through the hole used to check 

specific gravity. 

How to Handle Battery 
METHODS OF PREVENTING OVER-DISCHARGE 
The following precautions must be taken to prevent over-dis
charging a battery .. 
• The battery surface (particularly its top) should always be 

kept clean and dry. 
If the top surface of a battery is wet with electrolyte or 
water, leakage current will cause the battery to discharge. 
Always keep the battery clean and dry. 

• When the vehicle is not going to be used over a long period 
of time, disconnect the negative battery terminal. (If the 
vehicle has an extended storage switch, turn it off.) 

• Check the charge condition of the battery. 
Periodically check the specific gravity of the electrolyte. 
Keep a close check on charge condition to prevent over
discharge. 

EL-7 



Cell plug 

Charging voltage 

f 

Charging current 

Read top level 
with scale 

MAX" level 
MIN" level 

SEL001 K 

_ Normal battery 
- Sulphated battery 

Charging voltage 

Charging current 

Duration of charge SEL709E 

Hydrometer 

SEL442D 

BATTERY 
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 until you have thoroughly washed your 
hands. If the acid contacts the eyes, skin or clothing, immediate
ly 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. 

• Remove the cell plug using a suitable tool. 
• Add distilled water up to the MAX level. 

SULPHATION 
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 f~gure at the left. 

SPECIFIC GRAVITY CHECK 
1. Read hydrometer and thermometer indications at eye level. 

EL-8 



1.30 

§ 1.28 ., 
a 1.26 
~ ., 
C. 1.24 
E ., ... ., 1.22 ... 
> e 1.20 
t, ., 
.; ... 1.18 
<II 

~ 1.16 ·;; 
<II 
6, 1.14 u 
~ 
·.:; 

1.12 ., 
C. 

(I) 

1.10 

BATTERY 

How to Handle Battery (Cont'd) 
• When electrolyte level is too low, tilt battery case to raise it 

for easy measurement. 

2. Convert into specific gravity at 20° C (68° F ). 
Example: 
• When electrolyte temperature is 35° C (95° F) and specific 

gravity of electrolyte is 1.230, converted specific gravity at 
20° C (68° F) is 1.240. 

• When electrolyte temperature is 0° C (32° F) and specific 
gravity of electrolyte is 1.210, converted specific gravity at 
20°c (68° F) is 1.196. 

Converted specific gravity (S20) 

-30 -20 -10 0 10 20 30 40 50 
(-221 (-41 1141 (321 (501 (681 1861 (1041 (1221 

Electrolyte temperature °C (°F) 
SEL042D 
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BATTERY 

Battery Test and Charging Chart 

Chart I 

VISUAL INSPECTION 
• Check battery case for cracks or bends. N.G. 
• Check battery terminals for damage. 
• If the difference between the max. and min. electrolyte level in cells is within 10 mm (0.39 in). 

it is O.K. 

O.K. 

Replace batter 
CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". 

l l 
I Below 1.100 I I 1 .100 - 1 .220 I Above 1.220 I 

• i 
SLOW CHARGE * i • Refer to "A: Slow 

CAPACITY TEST 

Charge". 
STANDARD CHARGE QUICK CHARGE Refer to "Chart II". 
Refer to "B: Standard Refer to "C: Quick 

• Charge". Charge". 
0.K.l N.G . • CAPACITY TEST + 

Refer to "Chart II". CAPACITY TEST 
Ready for use 

Refer to "Chart II". 
• Mount battery again 

O.K. l l N.G. 

and check loose ter-

I 
minals. Also, check 

O.K. N.G. other related circuits. 

Ready Replace 
for use battery. + i 

Ready for use 
CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". 

I 
i 

RECHARGE 
Refer to "C: Quick Charge". 
• If battery temperature rises above 60°C 

(140°FI, stop charging. Always charge 
battery when its temperature is below 
60°C I 140° Fl. 

~ 

CAPACITY TEST 
Refer to "Chart II". 

0.K.i 

Ready 
for use 

l N.G. 

"' Replace 
battery. 

I 

* "STANDARD CHARGE" is recommended in case that the vehicle is in storage after charging. 

EL-10 

,, 
QUICK CHARGE 
Refer to "C: Quick 
Charge". 
• Time required: 45 min. 

i 
CAPACITY TEST 
Refer to "Chart II". 

O.K.i i N.G. 

Ready Replace 
for use battery. 

y. 



BATTERY 

Battery Test and Charging Chart (Cont'd) 

Chart 11 

CAPACITY TEST 

Test using battery 
checker. 

Follow manufacturer's 
instructions to check and 
determine if battery is 
serviceable. 

O.K. N.G. 

Ready for use Go to next step. 

Test using load tester. 

Read load tester voltage 
when specified discharging 
current (Refer to Fig. 1) 

flows through battery for 
15 seconds. 

Above 9 .6 volts Below 9.6 volts 

O.K. N.G. 

Ready for use Go to next step. 

EL-11 

• Check battery type and 
determine the specified 
current using the following 
table. 

Fig. 1 DISCHARGING CURRENT 
( Load testerl 

Type Current (Al 

28819R(LI 90 

34B19R(LI 99 

46B24R(LI 135 

55824R(L) 135 

50D23R(LI 150 

55D23R(LI 180 

65D26R(LI 195 

80D26R(LI 195 

75D31 R(LI 210 

95D31 R(LI 240 

95E41R(LI 300 

130E41R(L) 330 

SEL697B 



A: SLOW CHARGE 

Determine initial charging current from 
specific gravity referring to Fig. 2. 

• Charge battery. 
• Check charging voltage 30 minutes after 

starting the battery charge. 

12 to 15 volts Below 12 volts or above 
15 volts 

O.K. N.G. 

Replace battery. 
Continue to charge for 
12 hours. 

CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". 

Conduct additional charge as per 
Fig 3, if necessary. 

Go to "CAPACITY TEST". 

BATTERY 

Battery Test and Charging Chart (Cont'd) 

Fig. 2 INITIAL CHARGING CURRENT SETTING (Slow charge) 

BATTERY :; :; 22 :;:; :; :; :; :;:; 
TYPE ii: ii: ii: ii: ii: ii: ii: ii: cc cc cc 

CON- O> O> ..,...,. MM co co ;;; ...... -... NN NN NN M '<t 
VERTED a, a, a, a, 00 00 0 ow 

~c9i co &ti 0 &ti l8 a! &ti &ti &ti 
SPECIFIC ..,. &ti &ti &ti r- O> m 
GRAVITY 

Below 1.100 
4.0 5.0 7.0 8.0 9.0 10.0 
(Al (Al (Al (Al (Al (Al 

• Check battery type and determine the specified current using the 
table shown above. 

• After starting charging, adjustment of charging current is not 
necessary. 

Fig. 3 ADDITIONAL CHARGE (Slow charge) 

:; 
a: 
; 
w 
0 
M -

14.0 
(Al 

Below 1.150 1.150-1.200 1 .200 - 1 .240 Above 1.240 

Charge for 5 hours. 
at initial charging 
current setting. 

Charge for 4 hours 
at initial charging 
current setting. 

Charge for 2 hours 
at initial charging 
current setting. 

Go to "CAPACITY TEST". 

CAUTION: 
a. Set charging current to value specified in Fig. 

2. If 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 ori 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). 

EL-12 



B: STANDARD CHARGE 

Determine initial charging current from 
specific gravity, referring to Fig. 4. 

Charge battery for 8 hours. 

CHECKING SPECIFIC GRAVITY 
Refer to "Specific Gravity Check". 

Conduct additional charge as per 
Fig. 5, if necessary. 

Go to "CAPACITY TEST". 

CAUTION: 

BATTERY 

Battery Test and Charging Chart (Cont'd) 

Fig. 4 INITIAL CHARGING CURRENT SETTING 
(Standard charge) 

BATTERY 
:J :J :J:J :J:J :J :J TYPE 

CON- a: a: a: a: a: a: a: a: 
0, 0, ..,. ..,. MM co co 

VERTED 
........ NN NN NN 
al al al al 00 00 

SPECIFIC 
00 ..,. co in 0 in in 0 
NM ..,. in in in CO 00 

GRAVITY 

1.100-1.130 4.0 (A) 5.0 (A) 6.0 (A) 7.0 (A) 

1.130-1.160 3.0 (A) 4.0 (A) 5.0 (A) 6.0 (Al 

1.160-1.190 2.0 (A) 3.0 (A) 4.0 (A) 5.0 (A) 

1.190 - 1.220 2.0 (A) 2.0 (A) 3.0 (A} 4.0 (A) 

:J :J :J --a: a: a: 
c:; ........ 

M V 
0 ow 
in in in ..... 0, 0, 

8.0 (A) 9,0 (A) 

7.0 (A) 8.0 (A) 

6.0 (A) 7.0 (A) 

5.0 (A} 5,0 (A) 

:J 
a: 
:;: 
w 
~ .... 

13.0 (A) 

11.0 (A) 

9.0 (A) 

7.0 (A) 

• 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) 

~--B-e-10-"w-1 ___ 15-0--~ T 
Charge for 3.5 hours 
at initial charging 
current setting. 

Charge for 2.5 hours 
at initial charging 
current setting. 

Charge for 1.5 hours 
at initial charging 
current setting. 

Go to "CAPACITY TEST". 

Above 1.240 

a. Do not use standard charge method on a battery whose specific gravity is less than 1.100. 
b. Set charging current to Yalue specified in Fig. _4. If charger is not capable of producing specified 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. If battery temperature rises above 60°C (140° F), stop charging. Always charge battery when its tempera

ture is below 60° C (140° F). 

EL-13 



C: QUICK CHARGE 

Determine initial charging current setting and 
charging time from specific gravity, referring 
to Fig. 6. 

,. 

Charge battery 

l 
Go to "CAPACITY TEST". 

CAUTION: 

BATTERY 

Battery Test and Charging Chart (Cont'd) 

Fig. 6 INITIAL CHARGING CURRENT SETTING AND 
CHARGING TIME (Quick charge) 

BATTERY 
:J :J :J :J :J :J :J :J :J :J :J 

TYPE ic ic ic ---a: a: a: a: a: a: a: a: 

CUR-\ 
0) Cl) st st M M CO CO ............ ........ N N N NNN M M st 

CON- RENT 
Ill Ill Ill Ill 0 000 cow 
00 .,. CO ltl 0 It) It) 0 It) It) It) 

VERTED (A] NM .,. It) It) ltl CO 00 ,... 0) Cl) 

SPECIFIC 
GRAVITY 10 (A) 15 (A) 20 (A) 30 (A) 

1.100-1.130 2.5 hours 

1.130- 1.160 2.0 hours 

1.160-1.190 1.5 hours 

1.190-1.220 1.0 hours 

Above 1.220 0.75 hours (45 min.) 

:J 
a: 
; 
w 
lis .... 

40 (A) 

• Check battery type and determine the specified current using the table 
shown above. 

• After starting charging, adjustment of charging current is not necessary. 

a. Do not use quick charge method on a battery whose specific gravity is less than 1.100. 
b. Set initial charging current to value specified in Fig. 6. If charger is not capable of producing specified 

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 of a rise in battery temperature because a large current flow is 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 area U.S.A. Canada 

Engine All Z24i VG30i 

Type 55D23R 65D26R 75D31R 

Capacity V-AH 12-60 12-65 12-70 

EL-14 



4-WHEEL DRIVE MODEL 

IGNITION SWITCH 
ON or START 

IGNITION SWITCH 

FUSIBLE 
LINK 

BATTERY 

FUSE 

STARTING SYSTEM 

Schematic 

INTERLOCK 
RELAY (U.S.A.) 

INTERLOCK 
EMERGENCY 
RELAY 

CLUTCH 
INTERLOCK 
SWITCH 

EL-15 

INTERLOCK 
EMERGENCY 
SWITCH 

BULB CHECK 
RELAY 

* Diode: For Z engine 

* 

ALTERNATOR 

~-----<L 

,-------t E 

SEL119K 



VG ENGINE MODEL 
M/T model 

STARTING SYSTEM 

Wiring Diagram 

INTERLOCK CLUTCH 

IGNITION SWITCH 

ST ON !Ace OFF/ 

INTERLOCK BULB CHECK EMERGENCY INTERLOCK 
(Cmdo) \ RELAY (U.S.A.) RELAY RELAY SWITCH 

~-~ I .. I@~ 

FUSE BLOCK 
{Refer to "Power 
Supply Routing".) 

0 
c'> 
6 

0 
0 

FUSIBLE 
LINK 

1 
2 

3 

• 
5 

,..¢.._ ma:i a:> ::ic:: :l> A~ w ~@ > == a..:c a.;;; w~ 
> Cl. >- (,j t.:)C::. 

aiai ai .J ..J 

(Main harness) 

B/R +------' 

111111111111 

~ 

IGNITION SWITCH 
ON or START 

z@ 
> "' l___j,$@) 

.....,_ ____ _, ~ ~~ ffi ffl DIODE 

~@ 

!:~~fry ~ 

dp@ 

":' 

@ 

IAl!omoto'j~ harness) 

~@ 

UL'.:] €Vis 

S.MJ. 
{Refer to 
last page 
(Foldout page).] 

11® 

{Instrument harness) 

PU "'=:;L. ~ INTERLOCK 
8 -q_J1 EMERGENCY = SWITCH 

\!!Y 

@§): 4-wheel drive model for U.S.A. ® 
For U.S.A. and E, 2WD SE models without A.S.C.D. a.id Van for Canada 

Except @ model 

A/T model 

IGNITIQN SWITCH 

ST 

' 
ON !Ace OFFI./ 

0 0 
0 0 
c'> 

FUSIBLE 
Cl LINK 

1 

2 
J 

• 
5 

INHIBITOR 
RELAY 

~ 
®~ 

~ a:) > ~ 

§@ 
BODY 
GROUND 

INHIBITOR RELAY 

I] 
®rfm 

~mt>-
m m 

Le@ 

f'E±,@ 

"' m 
(Battery I 
cable) o.. 

ai 

c;p<® 

@ With A.S.C.D. 

I Without A.S.C.D. IGNITION SWITCH 
DIODE ON or START • 2-wheel drive model 

w 4-wheel drive model 

~(@ 
FUSE BLOCK 
(Refer to "Power 

>->- >-t!I Supply Routing".) 
Cl 

....+-+-------------W/B-,......-----+-" 

r----------.---B/R.,.....----~ 
{Main harness) 

111111111111 

INHIBITOR SWITCH 

EL-16 

s. i 
@>~ 

BODY 
GROUND 

SEL664L 

SEL121K 



Z ENGINE MODEL 
M/T model 

IGNITION SWITCH 

ST ON ACC OFFI./ 

' n O I 

0 0 ' r, J 

• 
5 

rn.~,u 
Cl LINK 

8===. 

BATTERY 

Van and Wagon 
Truck 

STARTING SYSTEM 

Wiring Diagram (Cont'd) 

INTERLOCK 
!Canada!\ RELAY (U.S A.l BULB CHECK 

RELAY 

[@J 
INTERLOCK 
EMERGENCY 
RELAY 

;] 
CLUTCH 
INTERLOCK 
SWITCH 

FUSE BLOCK 
(Refer to "Power 
Supply Routing" .l 

~~ ~---<$ rw7@ ~@ ~ 
CDm CC ► :, tc ::, ► 
> iiiiii i:a.- a.-

"' "' 
?::~ .,., 

~ ~ ~ 
@~ DIODE 

EE 
@6±Bl @Q;D 

!!? a. m ► 

► .... , _-+iiil--------' 
(Engine harness) 

iii 
@)Q;) 

ALTERNATOR 

i!i@ 
:l"' 

BIR-t------~ 

111111111111 

IGNITION SWITCH 
ON or START 

@ 
0 PUri,_ 

'-+-----,: LG mffl DIODE 

"' "' 
i (] BODY 

~ GROUND 

w 

~ m ~ 
S.M.J. 
{Refer to 
last page 
(Foldout page).] 

i m@ 
~@) 

.~=--J 
~+----------<c 

'-----------i~ 

(Instrument harness) 

®inru - PU -=:i., ~ INTERLOCK 
- B~ EMERGENCY 

SWITCH 

4-wheel drive model for U.S.A. 
For U.S.A., and Truck STD model and Van for Canada 
Truck E and XE model for Canada 

A/T model 

IGNITION SWITCH 

ST ON 1Ac1 
a a 
0 

6 

FUSIBLE 
LINK 

a 

OFF!/ 
I 

' J 

• 
5 

C, 

INHIBITOR RELAY 

"' iii iii 

~ 

iii 

@@J 

DIODE 

" 
(Main harness) 

!!!t ~ 

(Engine harness) 

EL-17 

l 
j_ 

l 

u p • 

IGNITION SWITCH 
ON or START 

FUSE BLOCK 
(Refer to "Power 
Supply Routing" .I 

w 

--
18-t-------+-' 

IA+-----~ 

I 11111111111 

j_ BOD 
GAO 

y 

UNO 

<§)~ 

INHIBITOR SWITCH 

SEL122K 

SEL123K 



m 
r-

1 

~ 

00 

Engine does not start. 

Does engine turn by 
cranking? 

Yes 
No 

Does starter motor turn? 
No 

Yes 

Does gear shaft turn? 

Check pinion roller clutch for damage. 
Replace if necessary. 

Check reduction gear, armature and gear 
shaft for damage. 
Replace if necessary. 

SEL312BI' 

N.G. (Turns slowly) 

Does engine turn 
normally? 

O.K. 

Check ignition system 
and fuel system. 

Starter motor does not 
stop if ignition switch 
is turned off. 

r----------------
C heck battery for charging condition 
and battery terminals for connections 
and corrosion. 

0.K. 

Does engine turn by replacing starter 
motor with a new one? 

No 

Check inside of engine. 

N.G. 

Yes 

•1 

N.G. 
Check Fuse and Fusible link 

O.K. 

Check battery for charging condition \ N.G. 
and battery terminals for connections and 
corrosion. 

O.K. 

Check wiring of starting system. 

O.K. 

Can you hear magnetic switch of 
starter motor operating? 

Yes 

Is meshing condition of pinion and ring 
gear O.K.? 

O.K. 

Remove starter motor from engine. 
Does starter motor turn under no load 
by connecting battery EB terminal to M 
terminal of starter motor and battery 
8 terminal to starter motor body? 

Yes 

Repair or replace starter motor. 

Repair or replace ignition switch, 
starter relay or magnetic switch. 

N.G. 

No 

N.G. 

Replace 

·1 

• Charge or replace battery. 
• Repair connections and corrosion of 

battery terminals. 

Repair wiring or replace electrical units. 
• Ignition switch 
• Clutch interlock switch or Inhibitor 

switch 
• Starter relay 
• Connections 

• Repair or replace magnetic switch. 

• Adjust dimension Q, 

• Check shift lever for deformation, 
return spring for fatigue and pinion 
for sliding condition. 

• Correct meshing condition of pinion 
and ring gear. Replace if necessary. 

• Check armature assembly, field coil, 
and brush. 
Replace if necessary. 

Check magnetic switch contacts. 
Replace if necessary. 

en 
-I 
)> 
:JJ 
-I 
z 
C) 

en 
< en 
-I 
m 
s:: 
-I 
:D 
0 
C 
OJ 
r-
m 
(J) 
:::c 
0 
0 
-I 
z 
C) 

r-----------, 

j <=> I I j 
I Check item Problem or 1 I corrective action I 
I If any abnormality is found, immediately 1 

I disconnect battery negative terminal. J 
L_ _______________ _ 
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m 
r-

1 
~ 

(0 

~ 3.1-3.9 
(0.32 - 0.40, 
2.3 -2.9) 

~ fo~t~.85, 4.7. 6.1) Shift lever 

Dust cover 

m@~ ~ 

Adjusting plate l 
Plate thickness 

0.5 (0.020) 
0.8 (0.031) 

@ 

m@ I Magae<ic ~Reh •=mbly 

~7.4-9.8 ~ Spring 

Center bracket (P) (0.75 - 1.00, 5.4 - 7 .2) 

,,...-~~~---m@ 

@@) .. ~ij @(])~(a 

/.oa_b~\ 

--~~ 

p;,~, ... \"'"'""' ,~1 I ,,,.,M, ,~, 
I 

I I 
Gear case 

Bearing retainer 

® • J 
Center bracket IA) / Yoke assembly 

~ Unit: mm (in) 
~ ~ : N•m (kg-m, ft-lb) 
I,) 

w El!@ : High-temperature grease points 

m@ 

Brush holder-

Armature 

11•11111111 ~ 

Through-bolt J 
~4.9-6.4 

(0.50 - 0.65, 3.6 . 4.7) 

ct). 

~ 1.7-2.4 
(0.17-0.24, 1.2 -1.7) 

Cl) .... .... 
.i:. 
U1 .... 
0) 

0 
0 
:::s 
(I) ,.. ... 
C 
n ,.. 
s· 
:::s 

en 
;;! 
::0 
-I -2 
C) 

en 
-< en 
-I m s: 

I 

en ,.. 
I» ... ,.. 
CD ... 
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m 
r-

1 

N 
0 

(/) 
m 
r 
I\) 

~ 
0 

~ 6.4-7.8 
(0.65 - 0.80, 4.7 - 5.8) 

Dust cover 

Pinion assembly 

Shift lever 

Torsion spring 

Adjusting plate 
Plata thickness: 

0.5 (0.020) 
0.8 (0.0311 

Magnet switch assembly 

Armature 

-~ 

\~~ El@_y ------------~ 

sw- o;p _____________ ____________ 

----------------- r- Brush spring 

~-----

~ 

Field coil 

Brush (+) 

Brush 1-1 

Unit: mm (in) 

~ : N·m (kg-m, ft-lb) 

Ei:i!I@ : High-temperature grease points 

Thrust washer 

Rear cover 

Rear cover metal Ei:i!I@ 

Brush holder 

ti) ... ... 
~ 
6, 

5t -6, 

i 
gJ -a, 
0 

" s» 
:::s 
C. 
6, 

! IU> 
ii! 
~ 

0 z 
0 G') 
:::, U) 

~ -< 
... U) 
g -I 
i::t. m 
0 35: :::, -, 
0 U) 
0 r+ :::, m 
r+ ... 

- r+ Q. CD - ... 
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m 
r-

1 

N 
..a 

en 
m 
r 
c., 
~ 

-.J 

El (H) 

C9J 3.9 • 7.8 
(0.40 • 0.80, 2.9 • 5.8) 

Sleeve bearing 

El@ Gear case 

Shift lever 

Thrust washer

Stopper clip 

Pinion stopper 

Pinion assembly 

Unit: mm (in) 

C9J : N·m (kg-m, ft-lb) 

El (H) : High-temperature grease points 

Packing 

Plate 

El@ 

Adjusting plate 

Plate thickness: 
0.25 (0.0098) 
0.50 (0.0197) 

Magnetic switch assembly 

0) 

Armature 

Thrust washer 
Yoke 

r.9l 8-13 
(0.8 • 1.3, 5.8 • 9.4) 

Through-bolt 

C9J 3.4 • 7 .4 

Brush(+) 

(0.35 • 0.75, 2.5 • 5.4) 

~ 
• 

Rear cover 

Sleeve bearing El (H) 

Brush(-) 

Brush holder 

Brush spring 

s: 
w 
-t 
w 
00 
~ 
00 
N 

en 
~ 
::IJ 
-t -0 2 

0 G) 
::::, 
en en .... -< .. 
C en n -t .... s· m 
::::, s: - I 0 
0 en 
::::, .... .... m .. .. 
Q. .... 
- CD .. 

I 



m 
r-

1 

N 
N 

@IP 

~ 

Bearing retainer 

A 6.4 - 7;8 so 4.7 - 5.817 
10.66-0. ' ~ 

~ 

Return spring 

Clutch assemb 

Brush spring 

Pinion shaft ___ __. 

Ill 
~ Unit: mm (in) 
:ll t:tJ.l : N•m (kg-m, ft-lb) 
-.I m Ea@ : High-temperature grease points 

Torsion spring 

Brush(-) 

Armature assembly 

Adjusting plate 
Plate thickness: 

0.5 (0.0201 
0.8 (0.0311 

A1.4-9.8 
(0.75 - 1.00, 
5.4-7.2) 

Magnetic switch assembly 

A 4.9-6.4 
(0.50 - 0.65, 3.6 - 4.7) 

Rear cover 

Cl) 
..a 
..a 
~ 
~ 
CJ'I w 
A> 
::::, 
C. 

t 
~ 

en 
~ 
::0 
-I -0 z 

0 G) 
:::, en ~ < ""I en C n -I r+ m -· 0 3: :::, - I 0 en 0 r+ :::, m r+ ""I .. r+ 
Q. CD - ""I 
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STARTING SYSTEM -Starter-

FR R.H. whee,,I , h'.:o~u~se~===~~ 
~ ~ '@ 

,,-- _c- o--

Removal and Installation (VG30i engine model) 
4WD TRUCK 
Remove the following parts to make room and take out starter 
through the clearance between body and frame. 
• FR R.H. splash guard 
• Oil pressure switch connector 
• Oil filter 
• Exhaust manifold heat insulater 
• Fuel tube retainer bolt 

EXCEPT 4WD TRUCK 
Remove following parts to make room and take out starter 
from the cylinder head side area. 
• FR R.H. wheel 
• FR R.H. splash guard 
• Exhaust manifold heat insulater 
• Exhaust manifold 
• Oil Filter 
• Oil pressure switch connector 
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Ohmmeter 

Ohmmeter 

S114-516 

S114-605, -606B, -607, -608D 
and M3T38482 

S114-453 and -454 

-----

STARTING SYSTEM -Starter-

From battery 

SEL036H 

From battery 

"M" terminal 

SEL038H 

SEL039H 

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. 

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. 
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SEL568B 

SEL102E 

STARTING SYSTEM -Starter-

SE L571 B 

Vernier caliper 

SEL626B 

Positive brush 

Positive terminal 

Pinion/Clutch Check (Cont'd) 
2. Check pinion movement. (S114-453 and -454) 
• If it is hard to move, apply grease or, if necessary, replace. 

3. Check ball bearing. (S114-453 and -454) 
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. Inspect 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." 

• Excessive wear ... 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. 
• If brush holder is bent, replace it; if sliding surface is 

dirty, clean. 

Field Coil Check 
1. Continuity test (between field coil positive terminal and 

positive brushes). 
• No continuity ... Replace field coil. 
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STARTING SYSTEM -Starter-

Field Coil Check (Cont'd) 
2. Insulation test (between field coil positive terminal and 

yoke). 
• Continuity exists ... Replace field coil. 

Yoke Assembly Check (S114-516) 
Check magnet for cracks. If there is any crack, replace malfunc
tioning parts as an assembly. 

Armature Check 
1. Continuity test (between two segments side by side). 

• No continuity ... Replace. 

2. Insulation test (between each commutator and shaft). 
• Continuity exists ... Replace, 

3. Check commutator surface. 
• Rough ... Sand lightly with No. 500- 600 sandpaper. 

EL-26 



STARTING SYSTEM -Starter-

Vernier caliper 

Commutator 

SEL418A 

""''""' ••~•d<nn_m 

0.5 -0.8 mm 

Switch 

r 
T I Battery 

...I... 

SEL299E 

Round (0.020 - 0.031 in) 

- Correct 

\ 
File 

Commutator 

Segment 
--,vr-,.....--

Mo Id 

Incorrect EE021 

Pinion stopper 

Clearance "2" 

Armature Check {Cont'd) 
4. Check diameter of commutator. 

Commutator minimum diameter: 
Refer to "Service 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 
• Rear cover metal 
• Gear case metal 
• Center bracket metal 
• Frictional surface of pinion 
• Moving portion of shift lever 
• Plunger of magnetic switch 
• Reduction gear 

PINION PROTRUSION LENGTH ADJUSTMENT 
S 114-607 and -608A 
With pinion driven out by magnetic switch, push pinion back to 
remove slack and measure clearance "fl." between the front edge 
of the pinion and the pinion stopper. 

Clearance "fl.": 
Refer to Service Data and Specifications. 
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STARTING SYSTEM -Starter-

Adjusting plate~ 
Plate thickness •' , 

0.5 mm (0.020 in) 

0.8 mm (0.031 in) ' 

S114-516 

s 

M 

1/ 

I 
I 

S114-453 and-454 

rr:;:::::~ 
I 
I 
I 

S114-516 
Adjusting plate 
Plate thickness 

0.6 mm (0.020 in) 
0.8 mm (0.031 in) __,,.-__,,r-...._ 

SEL041H 

c::> 

SEL040H 

SEL497O 

S114-453 and 
-454 Adjusting plate 

Plate thickness 
0,5 mm (0.020 in) 
0.8 mm (0.031 in) 

SEL573B 

Assembly {Cont'd) 
• Not in the specified value ... Adjust with adjusting plate. 

S114-516, -453 and -454 
Measure movement "Q" 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 "Q": 
Refer to Service Date and Specifications. 

• Not in the specified value ... Adjust with adjusting plate. 
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r-

1 

N 
CD 

STARTER 

Type 

Applied model 

System voltage V 

No-load 
Terminal voltage V 

Current A 

Revolution rpm 

Minimum diameter of commutator 
mm(in) 

Minimum length of brush mm (in) 

Brush spring tension N (kg, lb) 

Movement "Q" in height of pinion 
assembly mm (in) 

Clearance of bearing metal and 
armature shaft mm (in) 

Clearance "2" between pinion front 
edge and pinion stopper mm (in) 

S114-516 

Reduction 

VG30i 

11.0 

Less than 90 

More than 2,650 

More than 
32 (1.26) 

0.3 -1.5 
(0.012 -0.059) 

Less than 
0.1 (0.004) 

-

S114-605 I S114-607 M3T38482 

Non-reduction 

HITACHI make 
MITSUBISHI 

make 

U.S.A. 

2WD,M{r 

12 

11.5 

Less than 60 I Less than 100 

More than 7 ,000 More than 6,500 

More than More than 
39 (1.54) 31.4 (1236) 

11 (0.43) 11.5 (0.453) 

17.7 -21.6 13.7 -25.5 
(1.8-22,4.0-4.9) (1.4 -2.6, 3.1 -5.7) 

-

Less than -02 (0.008) 

0.3-2.5 0.5 -2.0 
(0.012 - 0.098) (0.020 - 0.079) 

S114-606B I S114-608D S114-453 I S114-454 

Reduction 

HITACHI make 

224i 

CANADA U.S.A. 

2WD,A/T 4WD All 4WD 

(I) 

11.0 :ii! 
:a 

Less than 60 Less than 100 -t -
More than 6,000 More than 3 ,900 

More than More than 
39 (1.54) 29 (1.14) 

11 (0.43) 

17.7 -21.6 15.7 -19.6 
(1.8 -22, 4.0 -4.9) (1.6 -2.0, 3.5 -4.4) 

(I) z 
(D G) ... 
< (I) 
5· < (D (I) 

C -t 
m m 
r+ 3: m 

0.3 -1.5 
(0.012 - 0.059) 

m I ::::s 
0. (I) 

r+ 

Less than -
(I) m 

"CS 
... 
r+ 

02 (0.008) (D (D 

0.3 -2.5 
(0.012 -0.098) 

-

n ... 
::;; I 5· 
m 
!:t. 
0 
::::s 
U) -(I) 
C 
(I) -



CHARGING SYSTEM 

Wiring Diagram 

VG ENGINE MODEL 

-:-

BULB CHECK 
RELAY 

~ 
~@ 
e ~ 
>- CD 

JOINT CONNECTOR C 

fflfl ITTI 
~@ 
CDCD 

ii 

UP .. 
IGNITION SWITCH 
ON or START 

l[J=B=(_]J ID-W 
SIBLE @ 

L-----------WtB-1---------+-' 

L-----+-----------B/R+-----~ 
NK 

ERV 

(Alternator 

OALTERNATOR :~/-B=====h=•-•_n_•_•_•-l::~-1-------' 

1§[)-w------~ 

@O-B-------B-0, 

®+ 
BODY GROUND 

(Main harness) 

CD CD 

;: i ~J 

(Refer to 
last page 
{Foldout pagel.J 

CD CD ® 
;: i 

(Instrument harness) 

E and XE models 
SE models 

r~.~~.~;?.;:.,., 111111111111 
Supply Routing" .I '--------' 

"' )( 

I@ I CHARGE 

y /B o--®-----o 
W/B 29 31 

COMBINATION 
METER 

COMBINATION 
METER 

Y/BI W/B 

I CHARGE 

@) c:, o--®-----o 
2 12 

SEL 124K 

Z ENGINE MODEL 

-:-

® A/Tmodel 
~ MIT model 
@. Van and Wagon 
Cf> Truck 

;::s: 
~ o:'.ID 

@c;QJ 

(Engine 
harness) 

;::;:: 

BULB CHECK 
RELAY g 

~@ 
e e 
>- CD 

UP .. 
IGNITION SWITCH 
ON or START 

~--------<------wtB-1---------+-' 
L-----+------t-----BIR-+-------' 

< 

FUSE BLOCK 
(Refer to "P9wer 
Supply Routing".) 

T 

CD CD 
m m m i > 

111111111111 
L-----~ 

~@ ;: ;: i ~ I. J 
LID lI:II:::i@ ~ s M J y 11 I.J.1111 @ '---W ~ [Reie; to 

® E;frB@ :;: ;; :~~1~:,pagel.] fl I 115:1111 ~@ 

COMBINATION 
METER 

CHARGE 

1§[)-W >-~ @) c:, 

@ @to I o--®-----o 
2 12 

@O-B-------B-0,- EIIEl 
_l DIODE 

BODY GROUND SEL125K 
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CHARGING SYSTEM 

Trouble-shooting 

Before conducting an alternator test, make sure that the battery is 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 trouble-shooting, inspect the fusible link. 

WITH IC REGULATOR 

® 

With alternator side L terminal 
grounded, internal short occurs 
if + diode is short-circuited. 

Burned-out 
bulb. Replace 
and Proceed 

Ignition 
switch "ON" 
(Check light 
for operation) 

Light "OFF" 

Light "ON" 

Engine idling 
(Check light 
for operation) 

Disconnect 
connector (S, 
L) and ground 
L lead wire 
(Check light 
for operation) 

Dim light 
Light flickers 

Light "OFF"--------------------- to "A" 

*See 4) for grounding F terminal 

L·1ght "ON" 1-----1 Connect con- Light "ON" - Damaged IC-AG, 
Replace 

nector (S, L) 
and ground F 
terminal Light "OFF" -~Damaged A.C.G.1 
(Check light • • 
for operation) 

Bright light ---------------------------1Damaged A.C.G., 
Light "ON" - - - 1 Connect positive lead (+) of voltmeter on B 

terminal and negative lead (-) to L terminal 
from harness side. 

1) 
2) 

Use fully charged battery 
Light Charge warning light 

Light "OFF" 

Engine speed: 
1,500 rpm 
Lighting 
switch "ON" 
(Check light 
for operation) 

A.C.G. Alternator parts except IC regulator 
IC-RG IC regulator 
O.K. IC-alternator is in good condition 

3) When reaching "Damaged A.C.G.", remove 
alternator from vehicle and disassemble, inspect 
and correct or replace faulty parts 

4) *Method of grounding F terminal 

Connect tip of wire to brush and attach 
wire to alternator body. 

5) Terminals "S", "L", "BAT" and "E" are marked 
on rear cover of alternator. 

Engine idling 
(Measure the 
voltage across 
"B" and "L" 

Dim light terminals) 

Light "OFF" Engine speed: 
1,500 rpm 
(Measure B 
terminal volt
age) 

EL-31 

Make sure connector 
(S, L) is connected 
correctly 

More than 0.5V - - I Damaged A.C.G. j 

Less than 0.5V - - - .. I _o_.K_. ___ ,..J 

13 to 15V 

Engine idling 
Lighting 
switch "ON" 
(Check light 
for operation) 

Damaged IC-AG, 
Replace 

Light "ON" - -1Damaged A.C.G.1 

Light "OFF" --1 .. _o_.K_. ___ _ 



Pulley assembly 

r;o;J 39-59 ! 
(4.0 - 6.0, 29 - 43) 

Unit: mm (in} 
rp;J : N•m (kg-m, ft-lb) 

CHARGING SYSTEM -Alternator-

Stator l 
Rear bearing 7 • 

Once removed, bearing \ 
cannot be reused. \ 
Replace with a new 
one. • _. 

Slip ring dia.: more than 30,6 ( 1.205} 

Front bearing r . 

Front cover l ~:il n Rotor 

Ohmmeter 

Ohmmeter 

• 
rp;J 3.1- 3.9 

(0.32 - 0.40, 2.3 • 2.9) 

Front bearing 
retainer 

IC voltage 
regulator 

Rotor Slip Ring Check 
1. Continuity test 

• No continuity ... Replace rotor. 

2. lnsula\or test 

~hro,gh boi, 

• ~3.1-3,9 
If ( 0.32 - 0.40, 

2.3- 2.91 

SEL558B 

• Continuity exists ... Replace rotor. 
3. Check slip ring for wear. 

Slip ring minimum outer diameter: 
Refer to "Service Data and Specifications." 
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2 mm (0.08 in) 

CHARGING SYSTEM -Alternator-

EE049 

SEL587A 

Brush Check 
1. Check smooth movement of brush. 

• Not smooth ... Check brush holder and clean. 
2. Check brush for wear. 

• Replace brush if 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. Otherwise, 
diodes will be damaged by excessive heat. 

1. Continuity test 
• No continuity ... Replace stator. 

2. Ground test 
• Continuity exists ... Replace stator. 
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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 is not satisfactory, replace diode assembly. 

~ 
Diodes check (Positive side) 

Diodes check (Negative side) 

Positive side 

Ohmmeter 

Ohmmeter probes 

Positive (:t) 

Positive diode plate 

Diode terminals 

Negative diode plate 

Diode terminals 

SEL319E 

SUB-DIODES 

Negative 8 

Diode· terminals 

Positive diode plate 

Diode terminals 

Negative diode plate 

Negative side 

Diode 
terminals 

Negative diode plate 

Continuity 

Yes 

No 

No 

Yes 

Ohm
meter 

[TI 

SEL320E 

• Attach ohmmeter's probe to each end of diode to c'heck for 
continuity. 

• Continuity is N.G .... Replace diode-assembly. 
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CHARGING SYSTEM -Alternator-

After soldering, 
place insulating tube 
on terminal. 

1 mm (0.04 in) 

SEL595A 

SEL596A 

Quantity of protrusion: 
Fix ring at the position 
of minimum protrusion. 
Ring 

,, ....... 
' . 

\ ...... ~ / 
. ' .... - __ ,,._,, 

Rear bearing 
SEL633D 

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. 

WHEN SOLDERING BRUSH LEAD WIRE 
( 1) Position brush so that it extends 10.5 - 11.5 mm (0.413 -

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 
• Fix ring into groove in rear bearing so that it is as close to the 

adjacent area as possible. 
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CHARGING SYSTEM -Alternator-

SEL766D 

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 insert
ing brush lift wire into brush lift hole from outside. 

(2) After installing front and rear sides of alternator, pull brush 
lift wire by pushing toward center. 

Do not pull brush lift wire toward outside of rear cover, as it will 
damage slip ring sliding surface. 
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m 
r-

1 

w .._.. 

ALTERNATOR 

Applied model 

Applied area 

Type 

Nominal rating V-A 

Ground polarity 

Minimum revolution under 
no-load (When 14 volt is applied) 

rpm 

Hot output current A/rpm 

Regulated output voltage V 

Minimum length of brush mm (in) 

Brush spring pressure N (g, oz) 

Slip ring minimum outer diameter 
mm(in) 

VG30i 

All 

LR160-151 

12-60 

Less than 950 
(When 13.5 volt is 

applied) 

More than 48/2,500 
More than 58/5,000 

(When 13.5 volts) 

14.1-14.7 

1.471 - 3.432 
(150- 350, 

5.29 - 12.34) 

Z24i 

2WD I 4WD 2WD 4WD 

U.S.A. Canada 

LR150-197B I LR150-194B LR160-140B LR160-154 

12-50 12-60 

Negative 

Less than 1 ,000 0 
:::c 
)> 

More than 40/2,500 More than 50/2,500 ::D 
More than 50/5,000 More than 60/5,000 G) -

14.4-15.0 
z 

en G) 

More than 6 (0.24) 

1.471 - 3.432 
2.501 - 3.383 (255 - 345, 8.99 - 12.17) (150-350, 

(I) en ... 
< -< c;· en (I) -I 

5.29 - 12.34) C m 
m s: r+ 

More than 30.6 (1.205). m I m )> ::::, 
a. ::; 

(I) en ... 
"C ::::, 

m (I) 
r+ n 0 :;; ... c;· I m 

!:!'. 
0 
::::, 
ti) -en 
C 
en -



COMBINATION SWITCH 

Check 

Variable intermittent 
wiper volume 

WIPER 
,--"-.. 

(MIST) 

COAST/SET ' SH~ O' 

LIGHT 

~NO 

~11 
C OFF 

TURN 

R 

~ Q ACCEL 

RE~UM~ 

A.S.C.D. 

/-□-/ 

4 

~ IORTl)INT(LO) 

,-------~- ~ LONG ' 
LO (HI) , WASH 

HI 

~ ......... ~ 1~6 (Horn) 
(Wiper) r.::1sc">1<-,1=1 

15 

(Light and Turn) 

LIGHTING SWITCH WIPER SWITCH 
INTERMITTENT 
WIPER VOLUME A.S.C.D. SET SWITCH 

~ OFF 1 ST 2ND 
\ A B C A B CA B C 

5 G ~ 

~ ~ 

6 0 ICIC r 
7 

8 ...,, IC; 

9 10 10 10 C: 
10 I< 
11 ,.., r, Ir 11( 

12 ',, 0 
,~ ,~ 

I, OFF INT LO HI WASH 
13 0 I 
14 0 I C 
15 I 
16 I 0 

r, 
17 ( 0 0 0 
18 0 

!, MIST OFF LO HI WASH 
13 0 
14 0 C 
15 

HORN SWITCH 

~ 
16 0 
17 ( C 0 0 
18 0 

, OFF LO HI WASH 
13 0 
14 () (l 

15 
16 0 
17 0 0 0 
18 () 

EL-38 

mTURN 
SIGNAL 
SWITCH 
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COMBINATION SWITCH 

r 
~

._ J .-
0 

----
Wiper and 

\_ washer switch 
Switch base 

"'· Lighting switch and 
A.S.C.D. set switch 

SEL059J 

SEL989C 

Replacement 
• Lighting switch, wiper & washer switch and A.S.C.D. set 

switch can be replaced without removing combination switch 
base. 

• To remove combination switch base, remove base attaching 
screw and turn after pushing on it. 
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VG ENGINE 
MODEL 

BATTERY 

@) 

~~B 
tt:z:=~1v 

HEADLAMP R.H. @ 

~rH~1v 
~ ERIB 

@ 

~~G B ----I--- 1.1 

t:z=~IL 

~ ;~IL c,___~.1 

~ RIG 

~~~0ND i i 
@@]) 

BODY r".'i a, 
GROUND ~ ~ 

(@le§) 

HEADLAMP 

Wiring Diagram 

@ 

© 

Van, Wagon and Truck for 
U.S.A. except 2WD E 
T 

model 
ruck for Canada and T 

E model for U.S.A. ruck 2WD 

E and XE models 
SE models 

=-~~=-t~ffsttf~====-- @Bl 
~-=--=--=-===--_::!i AIL 

RN>/ 

{Main harness) 

S.M.J. 
[ Refer to last page 
(Foldout pagel.] w 

R BAIL@ X 

~~ :: ~1_v_@_x_E_-_-_-_-.-..).~ 

r I ~·:;,~oa C 

@) 
RIV I IC-OMBINATION METER 

HIGH BEAM 

~ 4 

B ____ __J 

rr:::=C=-O_M~B:.;_I N::A~T'..'.::10'.'.:'.N_;'.M'._:E~T:.'.ER:.__ :14, 0 m 
w R/L m ~B _______ _j 

HIGH BEAM 

~ 24 

~ {Instrument harness) 

SEL 126K 

Z ENGINE 
MODEL .111111111111 

FUSE BLOCK 
{Refer to "Power 
Supply Routing".) 

BATTERY 

@) 

~=IS B 

'tLR/Y 

HEADLAMP RH. @ 

M~/Y 
ER/B 

RIW 

LIGHTING SWITCH 

@Bl 

::!j 
_____________ R/L 

RN>/ 

(Main harness) 

COMBINATIO N METER 

I HIGH BEAM 

~ 4 

I~ I 

@ Truck E and XE m d I 
Van and Wagon o e for U.S.A., 

@ STD model and T ~ Van and Wagon ruck for Canada 

\V : Truck 
~: STD model 
@ : E and XE models 

SEL127K 
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HEADLAMP 

Aiming Adjustment 

When performing headlamp aiming adjustment, use an aiming 
machine, aiming wall screen or headlamp tester. For operattng 
instructions of any aimer, it should be in good repair, calibrated 
and used according to respective operation manuals supplied 
with the unit. 
If any aimer is not available, aiming adjustment can be done as 
follows: 
For details, refer to the regulations in your own country. 
CAUTION: 
a. Keep all tires inflated to correct pressures. 
b. Place vehicle and tester on one and same flat surface. 
c. See that there is no load in vehicle (coolant, engine oil filled 

up to correct level and full fuel tank) other than the driver 
(or equivalent weight placed in driver's position). 

LOW BEAM 
1. Turn headlamp low beam on. 
2. Use adjusting screws to perform.aiming adjustment. 

• Before adjusting headlamps, remove covers. 
• First tighten the adjust screw all the way and then make 

adjustment by loosening the screw. 
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H 

"H" : Horizontal center line 
of head lamps 

Vertical centerline 
ahead of headlamps 

Upper edge of 
high intensity zone 

(41 

Left edge of high 
intensity zone 

~=ACCEPTABLE RANGE 

Unit: mm (in) SEL914D 

(( Jl SEL501 I 

HEADLAMP 

Aiming Adjustment (Cont'd} 
• Adjust headlamps so that upper edge and left edge of high 

intensity zone are within the acceptable range as shown 
at left. 

• Dotted lines in illustration show center of headlamp. 

"H": Horizontal center line of headlamps 
"WL ": Distance between each headlamp center 

When using a mechanical aimer, adjust adapter legs to the data 
marked on the headlamps. 

Example: 

4H2V 

11-Vertical side: 2 

Horizontal side: 4 
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M/T MODEL 

VG 
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Z24i engine model 
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LAMP SWITC~ 

2WD A/T MODEL 
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4WD A/T MODEL 
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Test lamp (27W) 

Battery SEL 122E 

EXTERIOR LAMP 

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 -------Conventional bulb 

Halogen bulb 

OTHER LAMPS -----Front combination lamp 
Turn signal/clearance 

Front side marker lamp 

Rear combination lamp 
Turn signal 
Stop/Tail 
Back-up 

Rear side marker lamp 

License plate lamp 

Interior lamp 

EL-49 

Wattage (W) Bulb No. 

65/55 H6052 

65/35 H6054 

Wattage (W) Bulb No. 

27/8 1157 
3.8 194 

27 1156 
27/8 1157 
27 1156 
3.4 158 

5 194 
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METER AND GAUGES 
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METER AND GAUGES 

SE model STD, E and XE model 

@ : Water temperature gauge 

® : Fuel gauge 

SEL469K 

SE model STD, E and XE model 

©, ___ __ 

@~-1_ @ : Water temperature gauge 

© : Fuel gauge SEL470K 

SE model STD, E and XE model 

~ 
:1; =[~Ohmm,,., 

SEL471K 

Inspection/Fuel Gauge and Water Temperature 
Gauge 

( INSPECTION START ) 
O.K. 

CHECK POWER SOURCE Check the following items. 
1) Turn ignition switch "ON". N.G. 1) Harness continuity between 
2) Check voltage between I----+ 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 

,r 

CHECK OUTPUT VOLTAGE 
Check the following items. 

1) Turn ignition switch "ON". N.G. 

2) Check voltage between f---4 
1) Printed circuit of combination 

terminal @ and ground. 
meter 

Approx. 8 volts should exist. 
2) Voltage regulator 

O.K. 

' N.G. 
CHECK GAUGE OPERATION H Repair or Replace gauge. 
1) Turn ignition switch "ON". 
2) Connect terminal © and 

ground with wire for less than 
10 seconds. 

3) Check operation of gauge. 
Gauge should move smoothly 
to full scale. 

O.K. 

N.G. 
Check harness continuity H Repair or Replace. 

between component and 
combination meter @ . 

O.K._ 
• 

N.G. 
CHECK COMPONENT.. 

~ 
Repair or Replace. 

Check gauge units and harness. Refer to FE section. (Fuel gauge) 
Refer to "Fuel Tank Gauge Unit 
Check" or "Th~rmal 
Transmitter Check". 

0.K. 
,r 

Reinstall any part removed. I 
•r 

( INSPECTION END 

EL-58 



Truck model 

EF329A 

METER AND GAUGES 

Fuel Tank Gauge Unit Check 

Van and Wagon model 

Empty 

SEL174K 

Ohmmeter 
Model 

Float 
Resistance value 

(+) (-) position 

Full Approx. 3.8 - 8.5n 
Truck 

@ ® 
Empty Approx. 83.6 - 93.6n 

Van and Full Approx. 6. 7 - 8.5n 

Wagon Empty Approx. 86.6 - 93.7n 

Thermal Transmitter Check 

Check the resistance between the terminals of thermal transmit
ter and body ground. 

Water temperature Resistance 

60°C (140°F) Approx. 70 - 90n 

100°C (212°F) Approx. 21 - 24n 

EL-59 



SEL700F 

SE model 

STD, E and XE model 

SEL175K 

METER AND GAUGES 

Oil Pressure Switch Check 
Check the continuity between the terminals of oil pressure 
switch and body ground. 

Oil pressure 
kPa (kg/cm 2 , psi) 

Operation 

More than 

10 - 20 (0.1 - 0.2, 1.4 - 2.8) ON 

Less than 
10 - 20 (0.1 - 0.2, 1.4 - 2.8) 

OFF 

Speedometer Cable Removal and Installation 
Combination meter and speedometer cable can be joined toge
ther simply by inserting combination meter. 

Speed Sensor Signal Check 
• A speed sensor is built into the speedometer. 
1. Turn speedometer slowly using a small screwdriver. 
2. Check continuity of speed sensor circuit. 
Continuity exists two times for each turn ... O.K. 
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WARNING LAMPS AND CHIME 

A/T Indicator Lamp/Wiring Diagram 
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WARNING LAMPS AND CHIME 

A/T Indicator Lamp/Wiring Diagram (Cont'd) 
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WARNING LAMPS AND CHIME 

Warning Lamps/Schematic 
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SWITCH 
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TRANSFER 
SWITCH 
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G) 

-< 

EEftJ@ 
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r 
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)> 
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@) 

w,:~ 

WARNING LAMP-A 

1~ 3~41 

WARNING LAMP-B 

1~5 

~ ~! 
(Main harness) 

A/TOIL 
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r-
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0) 
0) 

IGNITION SWITCH 
ON or START 

111111111111 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

-< 
iii 

UP • 

-< 
? 

-< 
iii 

E.C.C.S. CONTROL 
UNIT 

11111w11111 

@ 

~ .. 

-< .. .. 
? 'r i s -< 

@~ ®J@ <@Q;) 

@cl:i @E!1§7 ®l@ 
~@ 

-< BOOY 
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~· 
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@◊6 □@ 
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@ @ 

TRANSFER ALTERNATOR BODY 
CJ) SWITCH .. OIL GROUND 
m 

~(ill) 
PRESSURE 

r SWITCH 
0, 
-..I 
(J1 BODY GROUND 
r 

BULB CHECK 
RELAY 

~ 
~~ 

m < mm 
tD ~< 

-
Y/B-

BR/Y 

W/B 

W-
B/Y-

B/P-

Y-

Y/L-

B. 

y 

y 

Y/UP 

W/R-W. 

@ 
@I) 

(!) 

@) 

~ 

:E 

,___.. 

-

A/T model @g) : 4--wheel drive model 
M/T model @ For California 
Truck ® For Canada 
Van and Wagon CID E and XE models 

~ : STD model 

ffi 131!;) DIODE 
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I 
-Bl 

COMBINATION METER 

~I I 
CHARGE 

@ 
----02 
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-
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"r-8/Y-
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~B/P-

:~I /B 

B/P CJ 
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--------<> 5 

FUEL 
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-----07 

6 

B-

r-Q--- @ WARNING LAMP-A 
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~ 
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® WARNING LAMP-B 
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(Main harness) 
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WARNING LAMPS AND CHIME 

Warning Chime/Wiring Diagram 

IGNITION SWITCH 
FUSE BLOCK ON or START 
(Refer to "Power '------r---' 
Supply Routing" .I 

® VG30i engine model 
@ Z24i engine model 
@ A(rmodel 
(MJ) M(r model JOINTC_ONNECTORC SEAT BELT 

•rm TIMER 

ri111tw~ UP • ~ 
~~ mm m m 

W/B-----------, 3: 3: 

BATTERY 

JOINT CONNECTOR B 

LIGHTING SWITCH 

: @ 

~it::i:t-t.1:i\t=t~+~:il 1:/L 

11 
12 

i1 
DIODE 

~ 

VG 

~ ..J 
a: -.... 
~~ @ C 

i 
DIODE 

~ 
.. a: 

e-r8 

~ 
KEY-IN SWITCH 

EL-67 

;m~ 
"' 

I 

(Main harness) 

J 
a:a: 
'""' 

~~ 

~ 
WARNING 
CHIME 

SEAT BELT 
SWITCH 

~ 
~<§) 
► ID 

~ 
"' 

I 

DOOR SWITCH 
L.H. 

"' "' [] [] BODY 
~ ~ GROUND 

SEL 149K 



I◄ 
11 ,,,-- Diode 

• 
STD, E and XE model 

0 

SE model 

WARNING LAMPS AND CHIME 

SEL901F 

SEL 176K 

SEL2401 

12 V battery 

y 
SEL 1741 

Diode Check 
• Check continuity using an ohmmeter. 
• Diode is functioning properly if test results are as shown in 

the figure on the left . 

• Diodes for clock illumination lamp are built into the com
bination meter printed circuit. 

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 CD to battery EB terminal, seat belt timer is normal. 

Warning Chime Check 

EL-68 



WIPER AND WASHER 

WITHOUT INTERMITTENT WIPER Front Wiper and Washer /Wiring Diagram 

@ VG30i engine model 
@ Z24i engine model 

IGNITION SWITCH 
ACCorON 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

WIPER 

/W 

/Y 
/R 

~®~ 
~il~t 

WASHER MOTOR 
' L/Y 

rw:4rr:p:L/B 

@ 

I I 1111111111 

(Main harness) 

T 

rl 
"' "' 
LI LI BODY 
~ ~ GROUND 

WITH INTERMITTENT WIPER 

WIPER 

FUSE BLOCK 
,-----------, (Refer to "Power I Supply Routing".) 

I IGNITION SWITCH l 
ACCor ON 111111~1111 + 

111111111111 

I 

~ Ir-y.:::::::::::::::::::::::::::i.:----IM_•i_n_ha_,n_.cei_•l __ ---1.Jf 

~ ~L/R------+-f-+----------+-1-+-' 

INTERMITTENT 
WIPER 
AMPLIFIER 

[]] 

I 

9 

240 
L 

L/W 

L/B 
B 

L/R 

VG 

21 

VG 

s 
B/Li 

L/W 

W/L I' □ I! 
L/B 17 8 

B 
L/R 

WIPER SWITCH 
(Without "MIST"} 

I'- OFF LO HI WASH 
13 0 
14 r, 0 
15 I 
16 I 0 
17 0 r, r, 
18 r, 

(Whh "MIST") 

SEL 150K 

WIPER SWITCH 

i's OFF INT LO HI WASH 
13 n 
14 r, 0 
15 I 
16 I o 
17 0 r, 0 
18 r, 

-

--------' ---------1--~---@BBI JOIINTCONNECTORC 

WASHER MOTOR 
~ ,.C"" L/Y 
~ 11..J:::1-L/B--------j----------___J 

-@ 11 
"' "' LI LI BODY 
~ ~ GROUND 

SEL151K 
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(/l 
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en 
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IGNITION SWITCH 
ACCorON 

UP 

~ I 111111111111 ~ JJ 
FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

rr 

@~ 

[!i 
REAR WASHER 
MOTOR 

JOINT CONNECTOR C 

1&1111 
fTIIl'llllll I@ 
a, a, 

l 
a, a, 

~i BODY 
GROUND 

(@)@ 

S.M.J. 
[Refer to last page 
(Foldout page).] 

BBB 

~ ® 

REAR WIPER AND 
WASHER SWITCH 

"- ON INT OFF WASH 
1 ) 

2 (J 

3 ( ) 

4 l C 

5 I ) I) C) 

6 I) 

7 I) 

B 0 0 
9 0 0 

• 
@)~~ 

-- - ~ ;::: 

I 
(Main harness) @ ~:1 R/L a 

B/L 
L/B 
W/L 

@ I JR 11 I I I I (Instrument 
I harness) 

I 

W/L 

N 
L 
,k 

@@ (Body harness) 

n/L 
L/B 
W/1 
L/R 
R/1 
-M 
L/B 

':./F I I
B/L-
LIB 
W/L--
L/R 
R/L 
L/W 
L/B 

G/R 

r I 

a, a, 

®ii@ 
BODY 
GROUND 

I 
rnS:r-r- C -mmr -<m 

l~® 

~ 
REAR WIPER 
AMPLIFIER 

I 

r.,~ Cl D 
~a3~~0l? 

~@) 

[I 
REAR WIPER 
RELAY 

l 
L 
L 
L 

G 

REAR WIPER 
MOTOR 

<ill)~ 
C•CDCC 

(Rearwiper a, I 1-<:U 
harness) 

a, 

BODY ~ 
GROUNDl 

(@) ~tc r m-< Jjr 

@~ 

@~ 

,~ ,.o; .. , @ Jr I r 
~~ ~t~~ 
-~~ ~L/W 

L----

GLASS HATCH 
SWITCH 

tr 
@[n 

r Cl 
~ Ji 

I 

a, ~ 

~@ 

~® 
a, Cl 

Ji 

/:~ fil:/_R _________ _J 

@ (Blue) @ (Back door harness) 

~ -l::J -g 

m m ., l::J 

~ l> 
-· z 

"CJ C 
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::::, 
Q. CJ) 

~ 
:c 
m 
l::J en 

::::,-
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-· ::::, 

ca 
C -· m 
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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 "OFF". 
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. 

~ 13-18 N,m (1.3-1.8 kg-m, 9-13 ft-lb) 

Front wiper and 
washer 

*1: 470(18.50) 
*2: 215 (8.46) 
*3: 380 (14.96) 
*4: 180 (7.09) 
*5: 60 (2.36) 
*6: 225 (8.86) 
*7: 255 (10.04) 
*8: 460 (18.11) 

* All the diameters of these circles are 
*5-i-...--

less than 60 (2.36). Unit: mm (in) ,___*7_...,__*_8 ___ 

Rear wiper and washer 

146 
(5.75) 

'* 

Nozzle 

156 (6.14) 

/ 
learance "C" 
'/ 

I 

Lower windshield molding 

/4 

® : Arm setting position 
@ : Setting position after 

tightening nut 

* All the diameters of these circles are less than 100 (3.94). 
Back door window 

Unit: mm (in) 

SEL024J 

Wiper blade 

Blade lifter 
SEL4961 

• Before reinstalling wiper arm, clean up the pivot area as illus
trated. This will reduce possibility of wiper arm looseness. 

EL-71 



From _ C~heck valve 
reservoir 
tank 

-+D .. 

WIPER AND WASHER 

SEL2451 

SEL117K 

SEL411H 

Test 
lamp 

SEL6811 

Washer Nozzle Adjustment 
• Using Tool J36126, adjust windshield washer nozzle to 

correct its spray pattern. 
Before attempting to turn the nozzle, gently tap the end of the 
tool to free the nozzle. 
This will prevent "rounding out" the small female square in the 
center of the nozzle. 

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 Amplifier Check 
1. Connect as shown in the figure to the left. 
2. If test lamp comes on when connected to terminal @ and 

battery ground, wiper relay is normal. 
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IGNITION SWITCH 
ACC or ON 

BATTERY 

HORN R.H. 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

UP • ~~IW ____ _ 

~~ 

HORN RELAY 

mill 
@)637 

rr r 

""" iiii 

ho ~Gtw®,-----11~ .. • 
~ II (Main harness) 

H~@) y [0--LG/W 

HORN 
SWITCH 

~ ~ 
LG/B{:] ~ t..:.....:...J J_ 

JOINT CONNECTOR B 

11111111ii1@ 

[illlltffil 
-0 "lJ"'O-O 

? r 

LIGHTING SWITCH 

~ OFF 1ST 2ND 
\ A B C AB CA BC 

5 
6 
7 
8 
9 
10 
11 

12 

0 I~ IQ o 
0 C 10 I 0 

(I 

0 ,r.10 

0 IC 10 C 

0 0 Ill 0 

0 0 Ill iOIC C 

~ 
~(@> 
.,, .,, 

;:, 

S.M.J. 
[Refer to last page 
(Foldout page).] 

< 
L-------+--------~ .. 1---1" 

VG 

rr 

-1rrn1~ 
JOINT CONNECTOR C 

I I@ 

B 
R/G 
GIW 

N 
-i II I~ 

P/L I IP/L 

~@) 
CIGARETTE 

~~LIGHTER 
G/R-;:::;;!. 

• I I BU-J 

P/L~ • 
B/P -0:J 

@) 

ID ID 

0 0 BODY 
~ ~ GROUND 

~@ 

X 
m 

P/B~ 

®m1 
P/L 

@ffi 
-G/Wm. 

COMBINATION METER 

I DIGITAL CLOCK 

"~" 15 

I DIGITAL or 
ANALOG CLOCK 

R/i~ I~ 
@ 

(Instrument COMBINATI harness) ON METER 

® DIGITAL CLOCK 

ffl • "~' 
P/B§ 14 

@ 0 • 

DIGITAL CLOCK 
P/L 
G/W 

P/L~ ~ ILLUMINATION '--11--i----- P/B □ i!o--' CONTROL 
~------B RHEOSTAT 

@ 

<SLID: VG30i engine model 

@ 224i engine model 

ezD : E and XE models 

<ID: SE model 

@) : 224i engine Van and Wagon models 

<ZI) : 224i engine Truck model 

® SE model, Van and Wagon XE models 

:::c 
0 
::D 
2 
~ 

C') -C) 

~ )> 
-· ::D :::!. m ::I -t cc -t 
C m 
sr r---cc 

C) "" m :r 3 -t 
m 
::D 
~ 

C') 
r-
0 
C') 
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TRUCK MODEL 

.111111111111 
~-----......._SB---. 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

IGNITION SWITCH 
ON or START 

REAR WINDOW DEFOGGER 

Wiring Diagram 

@ 
( Room lamp harness) 

~----------B/Lm ffi. e/L -----------B/L-{] 

~@ 

<••~ •1--•rn-ess)-•I I•-~ 
REAR 
WINDOW 
DEFOGGER 

le-a 
a, 

[J BODY 
!1_ GROUND 

WARNING LAMP-A 

@) 

~---------B/~fflm 

~REAR 
~DEF 

BODY 
GROUND 

(Instrument 
harness) 

~--B VG)-__ _,,..,_ ___ .,_~ 

JOINT CONNECTOR C 
<2:ID : VG30i engine model 

@ Z24i engine model 

SEL677L 
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m 
r-

1 

...... 
(J1 

1/) 
m 
r ... 
(11 
~ 

" 

BATTERY 
IGNITION SWITCH 
ON or START 

UP • 

I 

FUSE BLOCK 
(Refer to "Power 
Supply Routing".) 

BODY l l 
GROUND~ ~ 

S.M.J. 
[Refer to last pa 

----+-+------, @ (Foldout page).] 

11 :4~:1: I B/L F 4 B 

~® 

:;:jJ~:;: 
~---B/L B/L 

'-----BIL B/L 

(Main harness) 

r 
a, 

BODY ~ 
GROUND l 

a, 

~ 
(§)e @@) 

REAR WINDOW 
DEFOGGER SWITCH 

~ 5 
■ 

[®i@ 
:E a, a, :v :o 

ie~ii, ® 
/B 

/L 

system { 

(Body harness) 

air --~-

lr±JJ@ 

[:] 
REAR WINDOW 
DEFOGGER TIMER 

WARNING LAMP-A 

s 
~@) 
a, a, .... 

r 

(Instrument h arness) 

r:E !II 
---

lMJ@ 

[ffl 
REAR WINDOW 
DEFOGGER RELAY 

f7 
BODY 
GROUND 

9 
a, 

l 
@) ~ 

r 

@@) 
B/L-0 (D-L/W---

(Back door 
harness) 

® : VG30i engine model 

® Z24i engine model 

REAR 

< 
)> 
2 
)> 
z 
0 

~ 
C) 

0 
z 

WINDOW S 
DEFOGGER Q 

C 
m 
r-

:::D 
m 
)> 
:::D 

~I~ 
:::!. 
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iii" 
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m 
3 -0 
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[+] [-) 

6 volts (normal filament) 

Burned out point 

[VJ 

12 volts 
[+) 

Ovolts 

[-) 

[-) 

REAR WINDOW DEFOGGER 

SEL263 

SEL264 

SEL265 

SEL266 

Filament Check 
1. Attach probe circuit tester (in volt range) to middle portion 

of each filament. 

2. If a filament is burned out, circuit tester registers O 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. 
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REAR WINDOW DEFOGGER 

Heat wire 

Ruler 

Drawing pen Unit: mm (in) 

BE540 

~ Repaired point 

j 

~ 

[D 
ll__@_!_ - - SEL012D 

Repaired point 

SEL013D 

Filament Repair 
REPAIR EQUIPMENT 
1. Conductive silver composition (Dupont No. 4817 or equiv-

alent) 
2. Ruler 30 cm (1 LB in) long 
3. Drawing pen 
4. Heat gun 
5. Alcohol 
6. Cloth 

REPAIRING PROCEDURE 

1. Wipe broken heat wire and its 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. If a heat gun is not available, 
let the repaired area dry for 24 hours. 
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1- OR 2-SPEAKER TYPE 

FUSE BLOCK 
~ Refer to "Power 

upply Routing".) 

BATTERY 

OOOR SPEAKER 
R.H. 

IGNITION SWITCH 
ACCorON, 

FUSE BLOCK 
~~efer to "Power 

pply Routing".) 

BATTERY 

~ 

DOOR SPEAKER !~ /irTl-B w RH -----C::.B/W X 
@B> 

~=/W B O I 

IDoo,hamessR H 1 /W~ ,~ 

AUDIO 

Audio/Wiring o· iagram 

UP • 

@: ModelwithASC 
@: Md •• D 

o el without A.S.C.D 

(Main harness) 

I RADIO 

EL-78 

SEL 155K 

~ Van and Wagon 

,!.1 : Truck 

~: SE model 

@: XEmodel 

REAR 
SPEAKER 
R.H. 

REAR 
SPEAKER 
L.H. 

REAR 
SPEAKER 
R.H. 

REAR 
SPEAKER 
L.H. 

SEL678L 



AUDIO 

Location of Antenna 

Antenna terminal 

/I ( I l(til~;;; 
-

0 

SEL4971 

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. 
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Ohmmeter 

[D 
---14®-.+.---"' 

SEL2501 

Breakpoint 

Ohmmeter 

[D 
___ .....,.@....,. __ _ 

No continuity SE L251 I 

Breakpoint 

Continuity exist SE L2521 

Ohmmeter 

[D 
___ ,.@....,. __ _ 

SEL2531 

AUDIO 

Element Check 
1. Attach probe circuit tester (in ohm range) to antenna 

terminal on each side. 

2. If an element is broken, no continuity will exist. 

3. To locate broken point, move probe to left and right along 
element to determine point where tester needle swings 
abruptly. 

Element Repair 
Refer to REAR WINDOW DEFOGGER "Filament Repair". 
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IGNITION SWITCH 
ON or START 

A.S.C.D. MAIN 
SWITCH 

To lighting ... I ,9 
system 

on 
z :0 

C 
en 
m 

_ WARNING 
-:- LAMP-A 

A.S.C.D. SWITCH 

COMBINATION 
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

Trouble-shooting 

Symptom Refer to TROUBLE-
SHOOTING PROCEDURE. 

A.S.C.D. control unit cannot be set properly. 1 

Resume switch will not operate. 2 

Accelerate switch will not operate. 3 

Engine hunts. 4 

Large difference between set vehicle speed and actual speed. 5 

A/T model 
only 

Truck model 

Van and Wagon 
model 

• 
• 
• 

When A.S.C.D. is set while vehicle is operating in "0.0." range, 0.0 . 
will be cancelled and shifting to 0.0. cannot be made thereafter. 
O.D. will not be cancelled even if actual vehicle speed is 6 km/h 6 
(4 MPH) lower than set speed. (Set speed cannot be maintained.) 
O.D. will not be cancelled even if accelerator switch is turned "ON" . 

Check from harness side. 

A.S.C.D. control 
unit 

SEL680L 

PREPARATION FOR TROUBLE-SHOOTING 
1. Remove driver's side dash cover. (Truck model) 

Remove L.H. side rear side trim (Van and Wagon model). 
2. Remove A.S.C.D. control unit with harness connected. 
3. Perform check from harness side using circuit tester, with 

harness connector connected. 

POWER SUPPLY CIRCUIT CHECK 
• Measure voltage across@ and @ 

Approx. 12 [V] ..... O.K. 
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

Trouble-shooting (Cont'd) 

A.S.C.D. control unit cannot be set properly. 

Turn A.S.C.D. main switch "OFF" and then "ON" 
to make sure indicator illuminates. 

Yes No 

Check for loose vacuum 
hose. 

Check A.S.C.D. main 
switch and A.S.C.D. 
main relay. 

0.K. 

Check power supply circuit for A.S.C.D. control 
unit. 

O.K . .---------•~' _N_.G_. __ __, 

Check stop switch, clutch 
switch (M/T model), 
inhibitor relay and 
inhibitor switch (A/T model). 

I 0.K . 
• 

Check harness between 
A.S.C.D. power supply 
circuit. 

Check A.S.C.D. set switch circuit for A.S.C.D. 
control unit. 

O.K. N.G. 

Check A.S.C.D. set switch, 
and harness between control 
unit and set switch. 

Go to "A.S.C.D. Actuator Check". 

0.K. 

* 
(Next page) 

N.G. 

Replace actuator. 

EL-84 

POWER SUPPL V CIRCUIT CHECK 
1. Release brake and clutch pedals. 
2. Turn ignition switch to "ON". 
3. Connect voltmeter from harness side. 
4. Turn A.S.C.D. main switch to "ON". 
5. Check voltage between @ and ®. 

Brake pedal } ---+ Rel ease 
Clutch pedal (M/T) 
A/T control} ,,0 ,, , 
lever (A/T) ---+ range 

Ignition switch } ---+ ON 
A.S.C.D. main switch 

Voltmeter SEL798F 

SET SWITCH CIRCUIT CHECK 
1. Turn ignition switch to "OFF". 
2. Connect ohmmeter from harness side. 
3. Push A.S.C.D. set switch. 
4. Check continuity between CD and @. 

Ignition switch---+ OFF 
A.S.C.D. set switch ---+ ON 

SEL799F 



AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

Trouble-shooting (Cont'd) 

Check speed sensor circuit. 

0.K. N.G. 

Replace A.S.C. D. 
control unit. 

Go to "Speed Sensor Signal Check". 
(Refer to "METER AND GAUGES".) 

io.K. 
Check harness between A.S.C.D. 
control unit and speed sensor 
signal output terminal of 
combination meter. 

SPEED SENSOR CIRCUIT CHECK 

1. Turn ignition switch to "OFF". 
2. Disconnect speedometer cable from trans

mission. 
3. Connect an ohmmeter between @) and 

® from harness side. 
4. Turn ignition switch to "ON". 
5. Slowly turn speedometer cable pinion by 

hand to make sure ohmmeter pointer 
deflects. 

• Ohmmeter pointer deflects twice per 
rotation of pinion. 

SELSOOF 
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

Trouble-shooting (Cont'd) 

I 2 I Resume switch will not operate. 

Check resume switch circuit. 

0.K. N.G. 

Replace A.S.C.D. 
control unit. 

Check resume switch. 

RESUME SWITCH CIRCUIT CHECK 
1. Turn ignition switch to "OFF". 
2. Connect ohmmeter from harness side. 
3. Turn resume switch to "ON". 
4. Check continuity between ® and @ 

Ignition switch .... OFF 
Resume switch .... ON 

SEL801 F 

I 4 I Eng;ao hunts. 

Check vacuum hose for breakage, cracks or 
fracture. 

O.K. N.G. 

Repair or replace hose. 

Does A.S.C.D. wire move smoothly? 

O.K. N.G. 
"' Repair or replace wire. 

Go to "Actuator Check". 

O.K. N.G. 1 • 

Replace actuator. 

"' Replace A.S.C.D. control unit. 

3 Accelerate switch will not operate. 

Check accelerate switch circuit. 

0.K. 

"' Replace A.S.C.D. 
control unit. 

N.G. 

"' Check accelerate switch. 

ACCELERATE SWITCH CIRCUIT CHECK 
1. Turn ginition switch to "OFF". 
2. Connect ohmmeter from harness side. 
3. Turn accelerate switch to "ON". 
4. Check continuity between @ and @ 

Ignition switch .... OFF 
Accelerator switch .... ON 

5 
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Large difference between set vehicle speed and 
actual speed. 

Check A.S.C.D. wire and actuator move 
smoothly. 

O.K. N.G. 
Replace wire or 
actuator. 

Check vacuum hose for breakage, cracks or 
fracture. 

O.K. N.G. 
Repair or replace hose. 

Go to "Actuator Check". 

O.K. 

Replace A.S.C.D. 
control unit. 

N.G. 
Replace actuator. 



AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

6 A/T model only 

I I L L e ease va ve 
Air valve 

Vacuum valve 

• 
• 
• 

Trouble-shooting (Cont'd) 

When A.S.C.D. is set while vehicle is operating in "O.D." range, O.D. will be cancelled and 
shifting to O.D. cannot be made thereafter. 
O.D. will not be cancelled even if actual car speed is 6 km/h (4 MPH) lower than set speed. 
(Set speed cannot be maintained.) 
O.D. will not be cancelled even if accelerator switch is turned "ON" . 

Check O.D. cancel circuit for A.S.C.D. control unit. 

0.K. • N.G. 

Replace A.S.C.D. 
control unit. 

Check harness between 
A/T control unit and 
A.S.C.D. control unit. 

• Turn ignition switch to "OFF". 
• Check continuity between ® and @. 

SEL963G 

SEL295H 

Check from harness side 

Ohmmeter SEL737D 

A.S.C.D. Actuator Check 

1. Check continuity between terminal CD and terminals @, @ 
and@. 

Continuity exist ... O.K. 
CAUTION: 
Do not attempt to remove valves from actuator. 

2. Connect battery (approx. 12V) to harness connector of 
actuator as shown, and apply vacuum to actuator. 
If diaphragm moves smoothly, actuator is 0.K. 

CAUTION: 
When checking actuator by applying vacuum, do not apply 
engine vacuum directly as it is too strong to check actuator 
properly. 
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.) 

A.S.C.D. Wire Adjustment 
CAUTION: 
• Be careful not to twist A.S.C.D. wire when removing it. 
• Do not tense A.S.C.D. wire excessively during adjustment. 
After confirming that accelerator wire is properly adjusted, ad
just the tension of A.S.C.D. wire in the following manner: 
(1) After adjusting the length of the accel wire, turn a securing 

nut by 1/2 to 1 turn from throttle open starting position to 
the wire loosening direction to fix. (Must be securing carried 
out to prevent response delay of operation of the A.S.C.D.) 

(2) Securely tighten lock nut to hold adjusting nut in place. 
• For A.S.C.D. stop switch and clutch switch adjustment, refer 

to BR and CL sections. 
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~ 8-10 N-m 
(0.8 - 1.0 kg-m, 
5.8 - 7 .2 ft-lb) 
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LOCATION OF ELECTRICAL UNITS 

VAN AND WAGON MODEL 
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LOCATION OF ELECTRICAL UNITS 

Note: 
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TRUCK MODEL 

Instrument harness 

Door harness R.H. 

Engine harness 
,:::;,--

~ 

VAN AND WAGON MODEL 

Instrument harness 

Door harness R.H. 

Alternator harness 
(VG30i engine model) 

HARNESS LAYOUT 

Outline 

Room lamp harness 
Rear speaker harness 

Tail harness 

Chassis harness 

Alternator harnass (VG30i angina modal) 

Room lamp harness 
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Raar wiper harness 

Door harness L.H. 

Console harness 
(VG30i engine model) 

Back door 
harness 

Chassis harness 

SEL 162K 
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® Intermittent wiper amplifier (Van and Wagon) 
@ Wiper motor 
@ A.S.C.D. actuator (VG30i engine model) 
@ N-P relay (AIT model) 

Interlock emergency relay (4WD M/T model for U.S.A.) 

® Fuel pump relay 

® Main relay 
@ Mixture heater relay 

® Inhibitor relay (A/T model without A.S.C.D.) 

® Inhibitor relay (AIT model with A.S.C.D.l 
@ Bulb check relay 
@) Dropping resistor (4WD AIT model) 
@ Body ground 
@ Interlock relay (MIT model for U.S.A.) 

Adapter harness (MIT model) 
[Truck STD, VG30i engine E, 2WD SE (without A.S.C.D.) and Van for Canada] 

@ Horn relay 
@) Exhaust gas temperature sensor (VG30i engine model) 
(@ Exhaust gas temperature sensor (224i eingine model) 
@ Not used (4WD A/T model) 
@) Side marker lamp R.H. © 

Clearance lamp R.H. @ 
@ Headlamp R.H. @ m @) Low-pressure switch r-

I @) Front combination lamp R.H. © 
co (@ Horn R.H. 

CJ1 @ To @ (224i engine A/T model) 
@ To @ (224i engine M/T model) 
@) To @ (VG30i engine model) 
@) Power steering oil pressure switch (VG30i engine model) 
@ Thermal transmitter (VG30i engine model) 
@ Crank angle sensor (224i engine model) 
@) Cylinder head temperature sensor (VG30i engine model) 
@ Crank angle sensor (VG30i engine model) 
@) Mixture heater (224i engine model) 
@ Engine ground (VG30i engine model) 

8 Engine ground (VG30i engine model) 
@ To @ (VG30i engine model) 
@) To @ (VG30i engine model) 
@ Not used 
(@) Resistor & condenser 
(@ Horn L.H. 
(@ Front combination lamp L.H. © 
@ Headlamp L.H. © 
~ Ignition coil (Exhaust side: 224i engine model) 
@) Side marker lamp L.H. © 

1/1 
Clearance lamp L.H.@ 

m @) Joint connector (VG30i engine model) r 
a, @) Ignition coil co 
(\) 
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© 

Air conditioner relay 
A.I.V. solenoid (224i engine 2WD and VG30i engine model) 
A.S.C.D. relay (VG30i engine model) 
AIT indicator relay 
Blower signal relay (VG30i engine model) 
Washer motor 
Washer level switch 
Compressor 
Distributor 
E.G.R. cut solenoid (VG30i engine model) 
Brake fluid level switch 
Exhaust gas sensor (224i engine model) 
Engine ground (Z24i engine model) 
Engine ground (Z24i engine model) 
Air flow meter (VG30i engine model) 
Air flow meter (Z24i engine model) 
Injector solenoid (Z24i engine model) 
Throttle sensor (224i engine model) 
Throttle valve switch (224i engine model) 
Throttle valve switch (VG30i engine model) 
Throttle sensor (VG30i engine model) 
Mixture heater (VG30i engine model) 
Injector solenoid (VG30i engine model) 
To @ (4WD A/T model) 
To @ (Z24i engine M/T model) 
To @ (Z24i engine A/T model) 
To @ (Z24i engine A/T model) 
To ® (VG30i engine 2WD A/T model) 
To @ (VG30i engine 2WD A/T model) 
To ® (VG30i engine MIT model) 
Exhaust gas sensor (VG30i engine model) 
Engine ground (224i engine model) 
To sub harness (4WD A/T model) 
Inhibitor switch (4WD A/T model) 
Revolution sensor (4WD A/T model) 
Fusible link 
Fusible link 
Headlamp R.H. @ 
Front turn signal lamp R.H. @ 
To @ (VG30i engine model) (Van and Wagon) 
To @ (224i engine model) 
E.G.R. cut solenoid (Z24i engine model) 
Front turn signal lamp L.H. @ 
Headlamp L.H. @ 
To @ (VG30i engine model) (Van and Wagon) 
Rear washer motor (Van and Wagon) 

Van, Wagon and Truck for U.S.A. except STD and VG30i engine 2WD E model 
Truck for Canada and Truck STD and VG30i engine 2WD E model for U.S.A. 
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Fuse block 
Body ground 
Warning chime 
Seat belt timer 
Diode (VG30i engine model) 
To door harness L.H. (Bluel 
Check connector 
To door harness L.H. (White) 
To ® (S.M.J.) (Van, Wagon and VG30i engine Truck model) 
Diode (VG30i engine M/T and 4WD A/T model) 
Joint connector C (VG30i engine model) 
Diode (A/T model) 
To room lamp harness 
Diode (Z24i engine M/T model) 
Clutch interlock switch (M/T model) 
Combination flasher unit 
Kickdown switch (A/T model) 
A/T indicator illumination (Column shift A/T model) 
Key-in switch 
Ignition switch 
Parking brake switch (Stick type) 
Joint connector B (VG30i engine model) 
Overdrive control switch (Column shift A/T model) 
Air conditioner switch 
Fan switch 
Heater illumination 
Thermo control amplifier 
Blower motor 
To door harness R.H. (Bluel 
To door harness R.H. (White) 
Body ground 
Resistor 
Ash tray illumination 
Cigarette lighter 
Intermittent wiper volume 
Audio illumination 
Radio 
Amplifier (Van and Wagon) 
Wiper switch 
Horn switch 
Lighting switch 
A.S.C.D. switch (VG30i engine model) 
A.S.C.D. stop switch (VG30i engine model) 
Stop lamp switch 
A.S.C.D. clutch switch (VG30i engine M/T model) 
Clutch switch (M/T model) 
Overdrive control switch and 
A/T indicator lamp (Floor shift A/T model) 
A.S.C.D. control unit (VG30i engine Truck model) 
Door lock timer (Truck) 
Door switch L.H. 
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Seat belt switch 
To rear speaker harness (Truck) 
Parking brake switch (Center lever type) 
Joint connector A 
To® (Truck) 
Door switch R.H. 
E.C.C.S. control unit 
A/T control unit (2WD A/T model) 
Diode (Z24i engine A/T model) 
Diode 
To ® (Z24i engine Truck model) 

@ 
@> 
@> 
~ 
@> 
@> 
~ 
~ 
@ 
@) 

To @ (Z24i engine Truck model) @ 
To door harness L.H. ~ 

To @ (VG30i engine Van and Wagon model) @ 
Radio @ 
To door harness R.H. ~ 

Body ground e 

Diode8 

To A/T control unit 

To inhibitor switch I= To combination 
To rear window meter 
defogger switch 

To power steering To E.C.C.S. 
oil press. switch control unit 

To blower signal relay 

To lighting switch I ►I I 1 

(For E.C.C.S., and A/T control system) 

Diode~(4WD A/T model) 

To diode ( (D~ToA/T 
~ ® co~trol 
~ unit 

(For A/T control system) 

Diode~and@IM/T model) 

To key-in sw#itch 
To lighting To chime 
switch To interlock 

To interlock emergency switch 
relay To clutch interlock switch 

(For starting and warning chime system) 

Safety re lay 
Body ground 
To console harness (VG30i engine Van and Wagon modi') 
Heating seat (VG30i engine Van and Wagon model) 
Rear speaker L.H. (Van and Wagon) 
Door lock timer (Van and Wagon) 
To ® (Van and Wagon) 

To ® (Van and Wagon) 
To @ (Van and Wagon) 
A.S.C.D. control unit 
(VG30i engine Van and Wagon model) 
Rear speaker R.H. (Van and Wagon) 
A/T control unit (4WD A/T Truck model) 
A/T control unit (4WD A/T Van and Wagon model) 
To @ (Z24i engine Truck model for Canada) 
Cigarette lighter illumination 
Diode (VG30i engine 4WD A/T model) 

Diode~ (2WD A/T model) 

To inhibitor { , I I ►I I-
switch 

} 
To combination 
meter 

I ►I I , To inhibitor relay, 
N.P. relay 

To back-up lamp 

(For A/T control and indicator system) 

Diode~(4WD A/T model) 

To diode~ ,,_....,... ___ 
CD® To back-up lamp 

To { inhibitor • I I ►I I 
switch 

'---------v----
To A/T control unit 

(For A/T control system) 

}

To 
combination 
meter 
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Diode@ 

@ 

To b~ake ~ To bulb check relay 
warning 

lamp To brake fluid level switch, 
parking brake switch 

( For warning lamp system) 
@ - - - -· ~ 

~ 
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To ~ (S.M.J.) (Van, Wagon and VG30i engine Truck model) 

Diode 
Remote control mirror switch- (SE model) 
Back window opener switch (Van and Wagon SE model) 
Illumination control rheostat 
Not used 
A.S.C.D. switch [XE A/T (Van and Wagon) and SE models] 

Warning lamp-B (Except SE model) 
Tachometer (Except SE model) 
Clock 

® 
@) 
@) 
@) 
@ 
@) 
@) 
@) 
@) 
@) 
@) 
@ 
@) 
@) 
@) 
@) 
@) 
@ 

Combination meter (Except SE model) 
Combination meter (Except SE model) 
Combination meter (SE model) 
Combination meter (SE model) 
Combination meter (Except SE model) 
Warning lamp-A 
Interlock emergency switch (U.S.A. 4WD M/T model) 
Rear defogger switch (Canada King Cab) 
Glove box lamp (SE model) 
Hazard switch 
Rear wiper switch (Van and Wagon SE model) 
Rear defogger switch (Van and Wagon) 
To ~ (Van and Wagon SE model) 
To ~ (Z24i engine Truck model) 
To @ (Z24i engine Truck model) 
To @, (Z24i engine Truck model for Canada) 
Combination meter (SE model) 

Warning lamp-B (SE model) 
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To ~ (M/T model) 
To ~ (2WD A/T model) 
To @ (2WD A/T model) 
Lock-up solenoid (2WD A/T model) 
Overdrive cancel solenoid (2WD A/T model) 
Shift switch (2WD A/T model) 
Inhibitor switch (2WD A/T model) 
Downshift solenoid (2WD A/T model) 
Back-up lamp switch (M/T model) 
Neutral switch (M/T model) 
Transfer switch (4WD M/T model) 
To @ (4WD A/T model) 
Transfer switch (4WD A/T model) 

Battery cable 

® Battery 
@) To@ 
@ To @ (Van and Wagon) 
® Starter motor 
® Front shock absorber R.H. (Van and Wagon) 
(ill) Oil pressure switch 

Alternator harness 

® To ~ (Van and Wagon) 
@ To@ 
@ To@ 
® Body ground 
@ Alternator 
@ Front shock absorber L.H. (Van and Wagon) 
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® To @ (A/T model) 
(@ To @ (A/T model) @) 
@ To @ (M/T model) ® 
@) Body ground @) 
@) To @ (M/T model) @ 
@) To @ (A/T model) @ 
@) To~ @ 

en @) Diode @ 
m 
!:: @ Alternator @ 
en ® Water temperature sensor <® .... 
;,;. ® Thermal transmitter @ 
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/~OE) 1/?; 
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Oil pressure switch 
Battery 

I 
To charge B Starter motor warning To alternator 

Lock-up solenoid (A/T model) lamp "L" terminal 

Overdrive cancel solenoid (A/T model) 
Downshift solenoid (A/T model) (For charging system) 
Inhibitor switch (A/T model) 
Back-up lamp switch (M/T model) 
Neutral switch (M/T model) 
Transfer switch (4WD model) 
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Tail harness 
@ To@ 
® License lamp R.H. (With step bumper) 
® Rear combination lamp R.H. 
® License lamp R.H. (Without step bumper) 
® License lamp L.H. (Without step bumper) 
® License lamp L.H. (With step bumper) 
® Rear combination lamp L.H. 
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Chassis harness 
@ To~ 
@ Fuel tank gauge unit 
@ To@ 
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Body harness 
@ :To~ 
@ :To~ 
® : Rear wiper amplfier (SE model) 
@ :To@B) 
® Body ground 
@ To@ 
@ Rear defogger relay 
@ Diode 

\J 
@ : Rear defogger timer 
@ : Rear wiper relay (SE model) 
@) : To ® (Bluel 
@ : To @ (White) (SE model) 
@ : Rear combination lamp L.H. 
@ :To@) 
@ Body ground 
@ : Rear combination lamp R.H. 

Diode@ 

TO interior § To back door 
lamp switch 

m I To luggage room I 
~ lamp 
CJI 
~ (For interior lamp system) 

Body ground 
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Chassis harness 
<ill) 
@) 
@ 
(@ 
<® 
<ill) 

To@ 
License lamp L.H. 
License lamp R.H. 
Fuel tank gauge unit 
Rear shock absorber R.H. 
Rear shock absorber L.H. 
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Back door harness 
@) 
® 
@ 
@) 

~ @) 
:;; @) 
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To@ 
To @(Blue) 
To @ (White) (SE model) 
Rear defogger 
Luggage room lamp 
To@ 
To @ (SE model) 

Rear wiper harness 
@ To @ (SE model) 
@ To@ 
@ Back door switch 
@ Body ground 
@ Rear wiper motor (SE model) 
@ Glass hatch switch (SE model) 
@ Glass hatch opener solenoid (SE model) 
@ : Door lock actuator (SE model) 

Body ground 
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Tool number 

(J36126) 

Tool name 

Washer nozzle 
adjusting tool 

SPECIAL SERVICE TOOL 

EL-104 



SUPER MULTIPLE JUNCTION (S. M.J.) 

L 

SEL810G 

REMOVAL 
• Remove fuse block retaining screws to gain access to S.M.J. 
• Slide fuse block to the side, and remove S.M.J. retaining bolts 

to detach S.M.J. 

INSTALLATION 
To install S.M.J., tighten bolts until orange "fulltight" mark 
appears and then retighten to specified torque as required. 

~ : 3 - 5 N,m (0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb) 
CAUTION: 
Do not overtighten bolts, otherwise, bolts may be damaged. 

EL-105 



SUPER MULTIPLE JUNCTION (S.M.J.) 
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Terminal Arrangement (Model D21 series) 

MAIN HARNESS 

A1 Bl Cl Dl El F1 G1 

A2 B2 C2 '-- E2 F2 G2 
D2 

A3 B3 C3 - E3 F3 G3 

A4 B4 n F4 G4 

A5 B5 F5 G5 

A6 B6 0 F6 G6 

A7 B7 F7 G7 

AS BS cs - ES F8 GS 
D9 

A9 B9 C9 E9 F9 G9 -
AO BO co DO EO FO GO 

AO BO co DO EO FO GO 

A9 B9 C9 - E9 F9 G9 
D9 

AS BS cs~Es FS GS 

A7 B7 
,,,,,, '-'\.'\ 

F7 G7 ' 
A6 B6 ~ ~ F6 G6 

~ "'"" '""" ~ 
A5 B 5 \' 

' 
' ~ F5 G5 

A4 B4 ~~ ~~ F4 G4 

A3 83 C3 E3 F3 G3 

A2 B2 D2 
E2 C2 -- F2 G2 

Al Bl C1 D1 El Fl G1 

INSTRUMENT HARNESS 

EL-106 

SEL292H 



1989 NISSAN TRUCK/PATHFINDER 
CIRCUIT DIAGRAM 





INCH TO METRIC CONVERSION TABLE METRIC TO INCH CONVERSION TABLE 
(Rounded-off for automotive use) (Rounded-off for automotive use) 

inches mm inches mm mm inches mm inches 
.100 2.54 .610 15.49 1 .0394 51 2.008 
.110 2.79 .620 15.75 2 .079 52 2.047 
.120 3.05 .630 16.00 3 .118 53 2.087 
.130 3.30 .640 16.26 4 .157 54 2.126 
.140 3.56 .650 16.51 5 .197 55 2.165 
.150 3.81 .660 16.76 6 .236 56 2.205 
.160 4.06 .670 17.02 7 .276 57 2.244 
.170 4.32 .680 17.27 8 .315 58 2.283 
.180 4.57 .690 17.53 9 .354 59 2.323 
.190 4.83 .700 17.78 10 .394 60 2.362 
.200 5.08 .710 18.03 11 .433 61 2.402 
.210 5.33 .720 18.29 12 472 62 2.441 
.220 5.59 .730 18.54 13 .512 63 2.480 
.230 5.84 .740 18.80 14 .551 64 2.520 
.240 6.10 .750 19.05 15 .591 65 2.559 
.250 6.35 .760 19.30 16 .630 66 2.598 
.260 6.60 .770 19.56 17 .669 67 2.638 
.270 6.86 .780 19.81 18 .709 68 2.677 
.280 7.11 .790 20.07 19 .748 69 2.717 
.290 7.37 .800 20.32 20 .787 70 2.756 
.300 7.62 .810 20.57 21 .827 71 2.795 
.310 7.87 .820 20.83 22 .866 72 2.835 
.320 8.13 .830 21.08 23 .906 73 2.874 
.330 8.38 .840 21.34 24 .945 74 2.913 
.340 8.64 .850 21.59 25 .984 75 2.953 
.350 8.89 .860 21.84 26 1.024 76 2.992 
.360 9.14 .870 22.10 27 1.063 77 3.031 
.370 9.40 .880 22.35 28 1.102 78 3.071 
.380 9.65 .890 22.61 29 1.142 79 3.110 
.390 9.91 .900 22.86 30 1.181 80 3.150 
.400 10.16 .910 23.11 31 1.220 81 3.189 
.410 10.41 .920 23.37 32 1.260 82 3.228 
.420 10.67 .930 23.62 33 1.299 83 3.268 
.430 10.92 .940 23.88 34 1.339 84 3.307 
.440 11.18 .950 24.11 35 1.378 85 3.346 
.450 11.43 .960 24.38 36 1.417 86 3.386 
.460 11.68 .970 24.64 37 1.457 87 3.425 
.470 11.94 .980 24.89 38 1.496 88 3.465 
.480 12.19 .990 25.15 39 1.535 89 3.504 
.490 12.45 1.000 25.40 40 1.575 90 3.543 
.500 12.70 2.000 50.80 41 1.614 91 3.583 
.510 12.95 3.000 76.20 42 1.654 92 3.622 
.520 13.21 4.000 101.60 43 1.693 93 3.661 
.530 13.46 5.000 127.00 44 1.732 94 3.701 
.540 13.72 6.000 152.40 45 1.772 95 3.740 
.550 13.97 7.000 177.80 46 1.811 96 3.780 
.560 14.22 8.000 203.20 47 1.850 97 3.819 
.570 14.48 9.000 228.60 48 1.890 98 3.858 
.580 14.73 10.000 254.00 49 1.929 99 3.898 
.590 14.99 20.000 508.00 50 1.969 100 3.937 
.600 15.24 



QUICK REFERENCE CHART 

I ENGINE TUNE-UP DATA, VG30i 

Model VG30i 

MIT 800±50 
Idle speed rpm 

A/T (in "D" position) 
See page MA-16 

700±50 

Ignition timing 12±2 
(degree B.T.D.C. at idle speed) See page E F & EC-205 

Dash pot touch speed rpm MIT: 1,600 • 1,800 AIT: 2,000 - 2,200 

Spark plug (Standard type) BCPR5ES-11 

Used belt Set deflection 
Drive belt deflection (Cold) mmlin) 

of new belt Limit Adjust 

Alternator 12 (0.47) 
6-8 5-7 

(0.24 • 0.31) (0.20 - 0.28) 

Air conditioner compressor 16 (0.63) 
9-11 7.9 

(0.35 • 0.43) (0.28 - 0.35) 

PoWer steering oil pump 17 (0.67) 
11-13 9-11 

(0.43 • 0.51) (0.35 - 0.43) 

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

I ENGINE TUNE-UP DATA, Z24i 

Model Z24i 

Idle speed rpm 
MIT 

A/T {in 11D" position) 
See page MA-25 

800±50 

650±50 

Ignition timing 10±2 
(degree B.T.D.C. at idle speed) See page EF & EC-205 

Dash pot touch speed rpm AIT: 1,600 - 2,000 

Valve clearance (Hot) Intake 0.30 (0.012) 

mm(in) Exhaust 
See page MA-24 

0.30 (0.012) 

Spark plug (Standard type) BPR5ES 

Used belt Set deflection 
Drive belt deflection (Cold) mm(in) 

of new belt Limit Adjust 

Alternator 
9 -11 7-9 

16 (0.63) (0.35 • 0.43) (0.28 • 0.35) 

Air conditioner compressor 13 (0.51) 
8-10 6-8 

(0.31 - 0.39) (0.24 - 0.31) 

Power steering oil pump 16(0.63) 
10-12 8-10 

(0.39 - 0.47) (0.31 • 0.39) 

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

I WHEEL ALIGNMENT (Unladen*1)"111 -- ~ SERVICE CHECKING l!J SERVICE SETTING 

Applied model 2WD 4WD 

Camber degree 
-20' to 1°10· -5'to 1°25' 

[25'±45'] [40'±45'] 

Caster degree 
-23' to 1°07' 33' - 2°03' 

[22'±45'] c1°18'±45'l 

Kingpin inclination degree 
9°20· - 0°50• 1°21•.9•51• 
c0°os'±45'l [8°06'±45'1 

Toe-in mm(in) 
(Total toe-in) degree 

2-6 
(0.08 - 0.24) 

10'-28' 
1-5 

[ 
4±2 ] (0.04-0.20) (0.16±0.08) 

Radial tire 
7' -27' 19'±9' 

[<0.1!~.oa>J 
0-4 

(0- 0.16)*2 
17'±10' 0'-19' 

~
o_o;~.oa>] 
9.5'±9.5' 

*1: Tankful of fuel, radiator coolant and engme 011 full. 
Spare tire, jack, and tools, mats in designated positions. 

*2: Van and Wagon model 

2WD 4WD 

25'±30" 40'±30" 

22'±30' 1°18'±30' 

9°05'±30' 8°06'±30' 

4±1 

3±1 
(0.16±0.04) 

(0.12.±0.04) 
17'±5' 

2±1 
17'±5' 

(0.08±0.04)*2 
10'±5' 

..... •~e·•• NISSAN MOTOR CO., LTD. 
Overseas Service Department 

Tokyo, Japan 

■ 

■ TRUCK/PATHFINDER 1989 

I CLUTCH PEDAL 1 
Height 

VG30i: 
Z24i: 

Free play 1 - 1.5 (0.039 - 0,059) 

I BRAKE 1 
Unit· mm Un) 

Disc brake 
Pad minimum thickness 2.0 (0.079) 

Rotor repair limit 
Runout 0.07 (0.0028) or less 

20.0 (0.787), CL28VA 
Minimum thickness 24.0 (0.945), CL28VD 

16.0 (0.630), AD14VB 

Drum brake 
Lining minimum thickness 1.5 (0.059) 

Drum repair limit 
261.5 (10.30), LT26B 

Maximum inner diameter 
Single-tire: 255.5 (10.06), DS25B, DS25C 

191.0 (7.52), DS19HB 

Dual-tire: 221.5 (8.72), DS22 

Radial runout 
0.05 (0.0020) or less 
0.1 (0.004) or less*1 

Out-of-roundness 0.03 (0.0012) or less 
0.04 (0.0016) or less*1 

Pedal free height 
MIT model 212 - 222 (8.35 • 8.74) 

AIT model 209- 219 (8.23 • 8.62) 

Pedal depressed height*2 120 (4.72) or more 

*1: DS19HB only 
*2: Under force of 490 N (50 kg, 110 lb) with engine running 

I FRONT WHEEL BEARING , 

~ 2WD 
lte 

Tightening torque 
34 • 39 (3.5 • 4.0, 25 - 29) 

N·m (kg-m, ft-lb) 

Return angle degree 45• 

9.8-28.4 
New seal (1.0 • 2.9, 2.2 • 6.4) 

Preload (At hub bolt) 
N (kg, lb) 

9.8- 23.5 
Used seal (1.0 - 2.4, 2.2 - 5.3) 

Edition: July 1988 
Printing: July 1988 (07) 
Publication No. SM9E-0D21U0 

Printed in Japan 

4WD 

-
-

Wheel bearing lock nut 78-98 
Tightening torque (8-10, 

N-m (kg-m, ft-lb) 58-72) 

Retightening torque 
0.5-1.5 after loosening wheel 

bearing lock nut (0.05 • 0.15, 

N•m (kg-m, ft-lb) 0.4-1.1) 

Axial end play 
0 (0) mm{in) 

Starting force at 
wheel hub bolt A 

N (kg, lb) 

Turning angle 
15° -30° 

degree 

Starting force at 
wheel hub bolt B 

N (kg, lb) 

Wheel bearing preload 7.06- 20.99 
at wheel hub bolt (0.72- 2.14, 
B-A N (kg, lb) 1.59- 4.72) 
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