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FOREWORD 

This repair manual has been prepared to provide information 
covering general service repaiNI for the chassis and body of the 
TOYOTA LAND CRUISER (Heavy-Duty). 

Applicable models: 
FJ 62, 70, 73, 75 series 
BJ 60, 70, 73, 75 series 
HJ60, 75series 

For service of the TOYOTA LAND CRUISER (Heavy-Duty). 
refer to the following repair manuals. 

3F Engine Repair Manual (Pub. No. 36253E) 
B series Engine Repair Manual (Pub. No. RM035E) 
2H Engine Repair Manual (Pub. No. 36048E) 
A440L, A440F Automatic Transmission 

Repair Manual (Pub. No. 36264E) 

For instructions on how to use this manual, please refer to page 
IN-2. All information contained in this manual is up-to-date at 
the time of publication. However, specifications and procedures 
are subject to change without prior notice. 

TOYOTA MOTOR CORPORATION 
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IN ·2 IN TR ODUCTION - How To Use This Manual 

lko·em (ft·lb N·ml l ; Spe.:ified1orque 

+ ; Non·reustblepar1 

HOW TO USE THIS MANUAL 
To assist in find ing your way through the manual, the section 
title and major heading are given at the top of every page. 

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

At the beginning of each section, PRECAUTIONS are given 
that pertain or slf repair operations contained in that section . 
Read these precautions before starting any repair rask. 

TROUBLESHOOTING tables are incl uded for each system to 
help you diagnose the system problem and find the cause. The 
repair for each possible cause is referenced in the remedy col· 
umn to quickly lead you to the solution. 

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

Example: 



INTRODUCTION - How To Use This Manual IN -3 

Illustration: 
what to do and where 

The procedures are presented in a step-by-step format: 

• The illustration shows what to do and whert1 to do it. 

• The task heading tells what to do. 

• The detailed text tells how to perform the task and gives 
other information, such as specifications and wamings. 

Example: /Task heading: what to do 

CONNECT PROPELLER SHAFT FLANGE TO 
COMPANION FLANGE 
(a) Align the marks on the flanges and connect the flanges 

with four bolts and nuts. 

(b) Torque four bolts and nuts. 
-_Detail text: how to do it 

Torque; 600- 750 kg-em (44- 54 ft-lb , 59 - 73 N-ml 

.........______Specification 

This format enables the experienced technician to h"VP. a FAST 
T RACK. He can read the task headings and refer to the detailed 
text only when he needs it. Important specifications and 
warnings always stand out in bold type. 

REFERENCES 

References have been kept to a minimum. However, when they 
are required you are given the page to go to. 

SPECIFICATIONS 

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

WARNINGS . CAUTIONS. NOTES: 

• WARNINGS are presented in bold type, and indicate there is 
a possibility of injury to you or other people. 

• CAUTIONS are also presented in bold type, and indicate the 
possibility of damage to the components being repaired. 

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



IN4 INTRODUCTION - Identification Information, General Repair Instructions 

" '" 

IDENTIFICATION INFORMATION 
VEHICLE IDENTIFICATION NUMBER 

The vehicle identification number is stamped on the cowl panel 
of the engine compartment. 

ENGINE SERIAL NUMBER 

The engine serial number is stamped on the cyl inder block, as 
shown. 

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

and prevent damage. 

2. During disassembly, keep parts in order to facilitate re­
assembly. 

3. Observe the followi ng: 

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

(b) If it is necessary to disconnect the battery for inspec· 
tion or repair, always disconnect the cable from the 
negative (- ) termina l which is grounded to the vehi· 
clebody. 

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

(d) Clean the battery terminal posts and cable terminals 
with a shop rag. Do not scrape them with a file or 
such. 



INTRODUCTION - General Repair Instructions IN -5 

~ 
Seal Lock Adhes ive 

(e) Install the cable terminal to the battery post with the 
nut loose and tighten the nut after installation. Do 
not use a hammer, or such, to tap the terminal onto 
the post. 

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

4. Check hose and wiring connectors to make sure that they 
aresecureandcorrect. 

5. Non-reusable Parts: 

(a) Always replace cotter pins, gaskets, 0-rings and oil 
seals, etc. with new ones. 

(b) Non-reusable parts are indicated in the component 
illustrations by the"+ " symbol. 

6. Precoated Parts: 

Precoated parts are the bolts, nuts, etc. which are coated 
wi th a seal lock adhesive at the factory. 

(a) If a precoated part is retightened, loosened or caused 
to move in any way, it must be recoated with the 
specified adhesive. 

(b) Recoating of Precoated Parts 

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

(2) Dry with compressed air. 

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

(c) Precoated parts are indicated in the component 
illustrations by the' '*' ' symbol. 

7. When necessary, use a sealer on gaskets to prevent leaks. 

8. Carefully observe all specifications for bolt tightening tor· 
ques. Always use a torque wrench. 

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

10. When replacing fuses, be sure the new fuse is the correct 
amperage rating. DO NOT exceed the fuse amp rating or 
use one of a lower rating. 

1 1. Care must be taken when jacking up and supporting the 
vehicle. Be sure to lift and support t he vehicle at the 
proper locations (See page IN-6). 

(a) If the vehicle is to be jacked up only at the front or 
rear end, be sure to block the wheels to ensure 
safety. 

(b) After the vehicle is jacked up, be sure to support it on 
stands. It is extremely dangerous to do any work on 
the vehicle raised on jack alone, even for a small job 
that can be finished quickly . 



IN-6 INTRODUCTION- Vehicle Uft and Support l ocations 

VEHICLE LIFT AND SUPPORT LOCATIONS 

60 series -----=--~ 

(:11( ]lj[~ 
70 series (short) 

(----=-itfr-ll 1-===----------~ 

~~ 
~ 

JACK POSITION e 
Front Under the front d1fferent1al 
Rear .......... Under the rear differential 

SUPPORT POSITION 

Safetystand ........ ··· ·······~ 

SCREW TYPE JACK POSITION . . . ..... ·0 



INTRODUCTION - Vehicle Lift and Support locations IN-7 

VEHICLE LIFT AND SUPPORT LOCATIONS (Cont'd) 

73series(mi--===-ddle) ---=~ 

[(flJ ~~ 
75series(lo~ng) ~-=-

(If[~ [}1 1:~ 
~x 

'== 
JACK POSITION e 

Front ..... . .. Under the front differential 
Rear ......... Under the rear differential 

SUPPORT POSITION 

Safetystand ........... .. ~ 

SCREW TYPE JACK POSITION . . . . . • . . 0 



IN.S INTRODUCTION -Abbreviations Used In This Manual 

ABBREVIATIONS USED IN THIS MANUAL 
NC 
A/T, ATM 
Approx. 
ATF 
CB 
E<. ,, 
FRP 
in. 
IG 
LH 
LHD 
LSPV 
Max. 
Min. 
MP 
MfT, MTM 
OD 
OPT 
PS 
P.T.O. 
RH 
RHO 
Rc 
SSM 
SST 
STD 
Sffl 
Temp. 
vsv 
w/ 
w/o 

Air Conditioner 
Automatic Transmission 
Approximate 
Automatic Transmission Fluid 
Circuit Breaker 
Except 
Front 
Fiber Reinforced Plastics 
Inch 
Ignition 
left-hand 
Left-hand Drive 
Load Sensing Proportioning Valve 
Maximum 
Minimum 
Multipurpose 
Manual Transmission 
Overdrive 
Option 
Power Steering 
Power Take-off 
Right-hand 
Right-hand Drive 
Rear 
Special Service Materials 
Special Service Tool 
Standard 
Switch 
Temperature 
Vacuum Switching Valve 
With 
Without 



CLUTCH 

TROUBLESHOOTING 

CHECK AND ADJUSTMENT OF CLUTCH 
PEDAL 

OPERATIONAL TEST OF CLUTCH BOOSTER 

BLEEDING OF CLUTCH SYSTEM . 

CLUTCH MASTER CYLINDER . 

CLUTCH BOOSTER 

CLUTCH RELEASE CYLINDER 

CLUTCH UNIT 

CL-1 

Page 

CL·2 

CL·J 

CL-4 

CL-4 

CL·S 

CL·9 m CL-16 

CL-18 



Cl-2 CLUTCH - Troubleshooting 

TROUBLESHOOTING 

PouibleCMJse Remedy ..... 
Hardtoshiftorwill ClutchpedallrHplayexC»SSive Adjustpedalfreeplay CL-3 

not shift Clutch booster faulty Inspect clutch booster 

Clutchreleasecylinderfaulty Repair release cylinder CL- 16 

Clutchmastercylinderfaulty Repair master cylinder CL-5, 7 

Clutchdiscoutoftrue,lininggreawor Inspect clutch disc CL-18 
broken 

Splinesoninputshaftorc\utchdiscdirtyor Repairasne.::euary CL-18 
burred 

Clutchpreuureplatefaulty Replace pressure plate CL-18 

Transmission jumps Pilot bearing worn Replace pilot bearing 
out of gear 

Clutch slips Clutchpedalfreeplayinsufficient Adjustpedalfreeplay CL-3 

Clutch booster faulty Inspect clutch booster CL-9 

Clutchdiscliningoilyorwornout Inspect clutch disc CL- 18 

PressurepiBtefaulty Replace pressure plate CL-18 

Inspect release fo rk CL-18 

Clutchgrabs/chatte,. Clutch booster faulty Inspect clutch booster 

Clutchdiscliningoilyorwornout Inspect clutch disc CL- 18 

Preuureplatelaulty Replaoepressureplate CL-18 

Clutchdiaphragmspringbending Align clutch diaphragm CL-18 

Engine mounts loose Repair as necessary 

Clutch pedal spongy Air in clutch lines BIHdclutchsystem 

Clutchreleasecylinderlaulty ReP<~irre le ase cylinder CL-16 
Clvtchmastercylinderfaulty Repair master cylinder CL-5, 7 

Clutch noisy Loosepaninsidehousing Repair as necessary 

Releasebearingwornordiny Replace rel ease bearing CL-18 
Pilot bearing worn Replace pilot bearing CL-18 
Releasefork.or linkagettich Repa ir as necessary 



CLUTCH - Check and Adjustment of Clutch Pedal CL-3 

BoosterAirV•IveStrokeAdjunPoint 

CHECK AND ADJUSTMENT OF 
CLUTCH PEDAL 
1. CHECK THAT PEDAL HEIGHT IS CORRECT 

Pedal height : 
FJ-HJ-BJ 60 series 
FJ·HJ 70series 
BJ 70 series 

181 mm 17.13 in.) 
186 mm 17.32 in.) 
190 mm (7.48 in.) 

2. IF NECESSARY, ADJUST PEDAL HEIGHT 
loosen the lock nut and turn the stopper bolt or clutch 
switch until the height is correct. Tighten the lock nut. 

NOTE : After adjusting the pedal height, check and 
adjust the pedal free play and push rod play or booster air 
valve stroke. 

3.·1 (w/o Clutch Booster) 
CHECK THAT PEDAL FAEEPLAY AND PUSH ADD 
PLAY ARE CORRECT 
(Pedal Freeplay) 
Push in on the pedal until the clutch begins to resist. 

Pedal freeplay: 13 - 23 mm (0.51 - 0.91 in.) 
(Push Rod Play) 
Push in oo the pedal with a finger softly until the resis­
tance begins to increase a little. 

Push rod play at pedal top : 1 - 5 mm (0.04 - 0.20 in.) 

3.-2 (w/ Clutch Sooner) 
CHECK PEDAL FAEEPLAY AND BOOSTER AlA 
VALVE STROKE 
(Pedal Freeplay) 
Push in on the pedal until the clutch begins to resist. 

Pedal freeplay: 15 - 30 mm (0.59 - 1.18 in.) 

(Booster Air Valve Stroke) 
(a) Stop the engine and depress the clutch pedal several 

times until there is no vacuum left in the clutch 
booster. 

{b) Push in on the pedal with a finger softly unti l the 
resistance begins to increase a linle. 

Booster air valve nroke at pedal top : 5 -9 mm 
(0.20 - 0.35 in.) 

NOTE: The booster air valve stroke is the amou nt of the 
stroke until the booster piston is moved by the booster air 
valve. 

4 . IF NECESSARY, ADJUST PEDAL FREEPLAY AND 
PUSH ROO PLAY OR BOOSTER AlA VALVE STROKE 
{a) Loosen the lock nut and tum the push rod until the 

freeplay and push rod play or booster air valve stroke 
are correct. 

(b) Tighten the lock nut. 
(c) After adjusting the pedal freeplay, check the pedal 

height. 



OPERATIONAL TEST OF CLUTCH 
BOOSTER 

NOTE: If there is leakage or lack of vacuum, repair 
before testing. 

OPER ATING CHECK 

With the engine stopped, depress the clutch pedal several 
times. Then, with the pedal at the mid point, start the 
engine and confirm that the pedal sinks down slightly. 

2. AI R-TIGHTNESS CH ECK 

(a) Depress the clutch pedal several times with the 
engine stopped. Then, start the engine and depress 
the clutch pedal and check that there is a slight 
difference in pedal effort. 

(b) Start the engine and turn it off after there is sufficient 
vacuum in the booster. Depress the clutch pedal and 
confirm that the effort required for at least one time 
isequaltothatwiththeengine running. 

NOTE: If (a) and {b) are not as stipu lated, inspect the 
vacuum check valve and, if necessary, the clutch booster 
also. 

BLEEDING OF CLUTCH SYSTEM 
NOTE : If any work is done on the clutch system, or if 
air is suspected in the clutch lines, bleed the system of air. 

CAUTION: Do not let brake fluid remain on a painted 
surface. Wash it off immediately. 

1. FILL CLUTCH RESERVOIRS WITH BRAKE FLUID 

Check the reservoir after bleeding. Add fluid if necessary. 

2. CONNECT VINYL TUBE TO RELEASE CYLINDER 
BLEE DER PLUG 

Insert the other end of the tube in a half-filled container 
of brake fluid. 

'-

l. ll~b~I E ~~o~~~~~: t~~~~utch pedal several times. 

While having an assistant press on the pedal, loosen 
the bleeder plug until fluid starts to runout. Then 
close the bleeder plug. 

(c) Repeat this procedure until there are no more air 
bubbles in the fluid. 

(d) Torque the bleeder plug. 

Torq ue: 110 kg-c:m (8 ft·lb, 11 N·m) 



l ks·cm lft·lb N·ml l : Speeif iedtorque 

• : Non·reuuble part 

CLUTCH - Clutch Master Cylinder 

CLUTCH MASTER CYLINDER 
(w/ o Clutch Booster) 
COMPONENTS 

REMOVAL OF MASTER CYLINDER 

1. DRAW OUT FLUID WITH SYRINGE 

2. DISCONNECT CLUTCH L INE UNION 

Using SST, disconnect the union. 

SST 09751-36011 

CL·S 

3. DISCONNECT CLEVIS FROM CLUTCH PEDAL 

Remove the clip and clevis pin, disconnect the clevis from 
the clutch pedal. 

4. REMOVE MASTER CYLINDER 

Remove the two mounting nuts, and pull off the master 
cylinder. 



CL-6 CLUTCH - Clutch Master Cylinder 

~·-

DISASSEMBLY OF MASTER CYLINDER 

2. REMOVE RESERVOIR TANK 

3. REMOV E PISTON 

Using compressed air, remove the piston from the cylinder. 

INSPECTION OF MASTER CYLINDER 

INSPECT MASTER CYLINDER 

Inspect the disassembled parts for wear, rust or damage. 

ASSEMBLY OF MASTER CYLINDER 
(See page CL-5) 

1. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL 
GRE ASE 

2. INSTALL PISTON INTO CYLINDER 

3. INSTALL PUSH ROD ASSEMBLY WITH SNAP RING 

4. INSTAll RESE RVOIR TANK 

Torque: 250 kg·cm (18 ft -lb, 25 N·m) 

INSTALLATION OF MASTER CYLINDER 

1. INSTA LL MASTER CYLINDER 

2. CONNECT CLEVIS AND CLUTCH PEDAL 

Connect the clevis and clutch pedal with clevis pin and 
clip. 

3. CONNECT CL UTCH LINE UNION 

Using SST, connect the union. 

SST 09751-36011 

4. ADJUST CLUTCH PEDAL AND BLEED SYSTEM 
(See pages CL-3, 4 ) 



CLUTCH - Clutch Master Cylinder 

(w/ Clutch Booster) 

COMPONENTS 

~~-·-
~ J "' '" ~ 
Riog~---{9 : ~ ~ . ,,,,. 

~ i 

CVIiod" ~---' 

I kg-em (ft- lb.N-mll ; Specified torque 

+ : Non-reustbl t Pift 

~ 

REMOVAL OF MASTER CYLINDER 

~~- ; 
DRAW OUT FLUID WITH SYRINGE 

DISCONNECT CLUTCH LINE UNION 

Using SST, disconnect the union. 

SST 09751 -36011 

3. REMOVE MASTER CYLINDER 

CL-7 

Remove the two mounting nuts and pull off the master 
cylinder. 



CL-8 CLUTCH - Clutch Master Cylinder 

DISASSEMBLY OF MASTER CYLINDER 

1. REMOVE PISTON 

Using compressed air, remove the piston from the cylinder. 

2. REMOVE RESERVOIR TANK 

INSPECTION OF MASTER CYLINDER 

INSPECT MASTER CYLINDER 

Inspect the disassembled parts for wear, rust or damage. 

ASSEMBLY OF MASTER CYLINDER 
(See page CL-7) 

1. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL 
GREASE 

2. INSTALL PISTON INTO CYLINDER 

INSTA LL RESERVOIR TANK 

Torque : 250 kg·cm (18 ft-lb, 25 N-ml 

INSTALLATION OF MASTER CYLINDER 

fi SST ' - '''" 

2

1.. ADJUST LENGTH OF CLUTCH BOOSTER PUSH ROO _ (See step 1 on page CL-15) 

INSTALL MASTER CYLINDER WITH MOUNTI NG 
NUTS 

3. CONNECT CLUTCH LINE UNION 

Using SST, connect the union. 

SST 09751-36011 

4. ADJUST CLUTCH PEDAL AND BLEED SYSTEM 
(See pages CL-3, 4) 



CLUTCH -Clutch Booster 

CLUTCH BOOSTER 
REMOVAL OF CLUTCH BOOSTER 

, -~~--~' T.r 
' ~0, '~ ' -" 

~-~J I 120 19, 121 ~ . G"k" Cl"<ohBoonoc ~ 
Pedal Return Spr ing 

Maste r Cylinder 

CL-9 

I kg-en (h·lb,N·mll Specified torque 

+ : Non·reuublepart 

1. REMOVE MASTER CYLINDER (SeepageCL-7) 

2. DISCONNECT VACUUM HOSE FROM CLUTCH 
BOOSTER 

3. REMOVE CLUTCH PIPE AND VACUUM PIPE CLAMP 
BOLTS 

4. DISCONNECT CLEVIS FROM CLUTCH PEDAL 

~- · 
Remove the clip and clevis pin. 

REMOVE CLUTCH BOOSTER WITH BOOSTER 
CYLINDER BRACKET 
Remove the three bolts and pull off the clutch booster 
with bracket. 



CL-10 CLUTCH - Clutch Booster 

COMPONENTS 

• ; Non-r~usabl~part 

DISASSEMBLY OF CLUTCH BOOSTER 

REMOVE CLEVIS SST ~ 1. 

2. REMOVE PISTON COVER AND BOOT 

rtr.1 (a) Remove the booster bracket. 

cuu•o 3· 

(b) Remove the piston cover and boot. 

(c) Remove the sponge element from the boot. 

REMOVE SPONGE AND FELT ELEMENT 

Using screwdnver, remove the E-ring and sponge and felt 
element. 

4 . SEPARATE N0.1 AND N0 .2 BOOSTER BODIES 
(a) Put matchmarks on the No.1 and No.2 booster bodies. 
(b) Set the booster in SST. 

SST 09753-00012 

CAUTION: Be careful not to tighten the two nuts of 
the SST too tightly . 

(c) Turn the No.1 booster body clockwise, until the No.1 
and No.2 booster bodies separate. 



CLUTCH - Clutch Booster 

5. REMOVE BOOSTER PISTON ASSEMBLY FROM N0.2 
BOOSTER BODY 

6. REMOVE BOOSTER DIAPHRAGM FROM BOOSTER 
PISTON 

Pull off the diaphragm. 

7. REMOVE BOOSTER A IR VALVE ASSEMBLY FROM 
BOOSTER PISTON 

(a) Push down the booster air valve in the booster piston 
and remove the stopper key. 

(b) Pull off the booster air valve assembly. 

8. REMOVE REACTION DISC FROM BOOSTER PISTON 

9. REMOVE BODY SEAL FROM NO.1 BOOSTER BODY 

Using a screwdriver, pry out the circular ring and remove 
the body seal. 



CL-12 CLUTCH - Clutch Booster 

INSPECTION AND REPLACEMENT OF 
CLUTCH BOOSTER 

1. INSPECT CHECK VALVE OPERATION 

(a) Check that air flows from the vacuum tank side to 
the vacuum hose side. 

(b) Check that air does not flow from the vacuum hose 
side to the vacuum tank side. ~~ NoAO• 

Air .,.,. e.-. 

* 
T 

T 

~ T 

T 

~· 

·-

2. IF NECESSARY, REPLACE BODY SEAL FOR NO.2 
BOOSTER BODY 

{a) Using SST, remove the body sealer. 

SST 09630-00011, 09753·30020and 09612·30012 

NOTE; Support the No. 2 booster body using SST cylinder 
base only. 

(b) Using SST, drive in the body sealer. 

SST 09630-00011, 09753·30020 and 09612·30012 

NOTE: Support the No. 2boosterbodyusingSST cylinder 
base only. 



CLUTCH - Clutch Booster 

ASSEMB~L;: YO:F~-::C=------ cc:LL·lJ 

IS.. poge CL·91 LUTCH BOOSTER 

1. APPLY SILICONE GRE ASE TO PARTS SHOWN BELOW 

2. INSTALL BODY SEAL c<.Ouo 

(a) Place the TO N0.1 BOO 
(b) S.Cu" th:ody '"' io po•itioo. STER BODY 

body seal with the circular ring. 

-·~ 
3. INSTALL BO ~COSTER PI~~6~R AIR VALVE ASSEM 

a) Insert the b BL Y TO 
(b) Push th ooster air valve in the b . 

install t~e ~ster air valve in th ooster Piston. opper key. e booster piston and 



CL-14 CLUTCH - Clutch Booster 

. -

4. INSTAL L DIAPHRAGM TO BOOSTER PISTON 
Push in the head of the diaphragm. 

5. INSTALL BOOSTER PISTON ASSEMBLY TO N0. 2 
BOOSTER BODY 

6. INSTALL REACTION DISC TO BOOSTER PISTON 

7 . ASSEMB LE NO. 1 AND NO. 2 BOOSTER BODIES 

(a) Place the No. 1 booster body on SST. 

SST 09753-00012 

(b) Place the push rod, diaph ragm spring and No. 2 
booster body in the No. 1 booster body. 

(c) Compress the diaphragm spring between the No. 1 
and No. 2 booster bodies. 

CAUTION : Be careful not to tighten the two nuts of the 
SST too tightly . 

(d ) Turn the No. 1 booster body counterclockwise, unt il 
thematchmarksmatch. 

NOTE : If the No. 1 booster body is too tight to be 
turned, apply more silicone grease on the diaphragm edge 
that contacts the No. 1 and No. 2 booster bodies. 

8. INSTALL SPONGE ANO FELT ELEMEN T 

(a) Insta ll the sponge and felt elements into the booster. 
(b) Install E·ring onto the booster ai r valve assembly. 

9. INSTALL PISTON COVER WITH BOOT 

(a) Install the sponge element into the boot. 
(b) Insta ll the boot to the piston cover. 

(c) Install a new gasket onto the booster and the piston 
cover with the boot. 

10. INSTALL BOOSTER TO BOOSTER BRACKET WITH 
FOUR NUTS 

11. INSTALL CLEVIS 



CLUTCH - Clutch Booster CL15 

• 

SST 

0 

' 

\~ 
..... , 

~ ·-
~ T 

CUI>• 

INSTALLATION OF CLUTCH BOOSTER 
(See page CL-10) 

1. ADJUST LENGTH OF BOOSTER PUSH ROD 

(a) Set SST on the master cylinder, and lower the pin 
until its tip slightly touches the piston. 

SST 09737-00010 

NOTE: Always adjust the piston after pressing it with a 
screwdriver and allowing it to retum slowly. 

(b) Turn SST upside down, and set it on the booster . 

SST 09737-QOOlO 

(c) Adjust the booster push rod length until the push rod 
lightly touches the pin head. 

Clearance: 0 mm (0 in.) 

2. INSTA LL CLUTCH BOOSTER WITH MASTER 
CYLINDER BRACKET TO BODY 

3. CONNECT CLEVIS TO CLUTCH PEDA L 

Connect the clevis to the clutch pedal with the clevis pin 
and clip. 

4. INSTALL MASTER CYLINDER TO CLUTCH BOOSTER 
(See !)8ge CL-8) 

Torque: 120 kg-em (9 ft-lb, 12 N-m) 

5. CONNE CT CLUTCH LINE UNION 

Using SST, connect the union. 

SST 09751-36011 

6. CONNECT VACUUM HOSE TO CLUTCH BOOSTER 

7. ADJUST CLUTCH PEDAL AND BLEED SYSTEM 
(See pages CL-3, 4) 



Cl-16 

SO series 

70series 

CLUTCH RELE 
COMPONENTS ASE CYLINDER 

REMOVAL OF RELE 
1. REMOVE FLE XIBLEASE CYLINDER 

(a) Using SST, discon HOSE 
SST 09751 -36011 nect the union. 

(b) Removethecl' 

=·· CI.0111 

(c) Loosen and IP from flexible hose 

2. oy!;od". "mo" tho fl"lblo ho~ fmm 
REMOVE RELEASE tho "I"~ 

D I SASS CYLINDER 

1 EMBL y OF REL 
; PU LL OFF PUSH ROD EASE CYLINDER 

. REMOVE BOOT 

3. R~MOVE PISTON 
Usmg compressed air, remo 

INSPECTION ve the piston fro 
INSPECT RE OF RELEASE C m thooynod". 

l"'potot t~e:se CYLINDER YLINDER 
e lsassembled parts for wear rust ' ordamage. 



CLUTCH - Clutch Release Cylinder CL-17 

~So.,B~•GiyooiG"'" 

" &J 

ASSEMBLY OF RELEASE CYLINDER 
(See page CL-16) 

1. COAT PISTON WITH LITH IUM SOAP BASE GLYCOL 
GREASE, AS SHOWN 

2. INSTALL PISTON 

3. INSTALL BOOT AND INSERT PUSH ROD 

~- :~f~~~~;~~='~'" 
SST 09751-36011 

(c) Install the clip. 

3. BLEED CLUTCH SYSTEM 
(See page CL-4) 
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CLUTCH - Clutch Unit 

CLUTCH UNIT 
COMPONENTS 

CLUTCH UNIT REMOVAL OF 

1. REMOVE TRANSMISSION . 

(See page MT·3) drain the transmission Oil. NOTE: Do not 

TCH COVER AND OIS~er and flywheel. 
2. REMOV E CLU k• oo <ho ''"''h <o ·mo ootll <ho 

{a) Place m~~c:::; bolts one turn at a tl 

{b) ;P~~~~ension is r::~:~d pull off the clutch cover 
{c) Re~vetheset 

andd1sc. 



CLUTCH - Clutch Unit 

3. REMOVE BEARING, HUB AND FORK FR OM 
TR ANSMISSION 

CL-19 

(a) Remove the retaining clip and pull off the bearing 
with hub. 

(b) Remove the fork and boot. 

INSPECTION OF CLUTCH PARTS 

1. INSPECT CLUTCH DISC FOR WEAR OR DAMAGE 

Using cal ipers, measure the rivet head dept h. 

Minimum rivet depth: 0.3 mm (0 .01 2 in.) 

If a problem is found, replace the clutch disc. 

2. INSPECT CLUTCH DISC RUNOU T 

Using a dial indicator, check the disc runout. 

Maximum runout : 0.8 mm (0.031 in. ) 

lfrunout is excessive, replace the disc. 

3. INSPECT FLYWH EEL RUNOUT 

Using a dial indicator, check the flywh eel runout. 

Maximum runout: 0.2 mm (0.008 in.) 

If runout is excessive, repair or replace the flywheel. 

4 . INSPECT PILOT BEARING 
Turn thebearingbyhandwhileapplyingforceintheaxia l 
d irection . 

If the bearing sticks or has much resistance, replace the 
pilot bearing. 

NOTE: The bearing is permanently lubricated and 
requires no cleaning or lubrication. 
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CLUTCH - Clutch Unit 

5. IF NECESSARY, REPLACE PILOT BEARING 
(a) Using SST, remove the pilot bearing. 

SST 09303-35011 

(b) Using SST, install the pilot bearing. 

SST 09304·30012 

6. INSPECT DIAPHRAGM SPRING FOR WEAR 

7. 

Using calipers, measure the diaphragm spring for depth 
andwidthofwear. 
Limit : Depth 0.6 mm (0 .024 in.) 

Width 5.0 mm (0.1g7 in.) 

IF NECESSARY, REPLACE PRESSURE PLATE 
(a) Drill out the rivet heads. 

(b) Disconnect the retracting springs from the pressure 
plate. 

(c) Using a punch, drive out the rivets. 

(d) Apply molybdenum disulphide lithium base grease 
(NLGI No.2) to the contact surface of the pressure 
plate and cover. 

(e) Connect a new pressure plate and the retract ing 
springs with the special preuure plate bolts and nuts. 
Torque the nuts. 

Torque : 1g5 kg -<:m (14 ft-lb, 1g N·m ) 

{f) Using a punch, stake the nuts. 
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CLUTCH - Clutch Unit Cl-21 

8. INSPECT RELEASE BEARING 

Tum the bearing by hand while applying force in the axial 
direction. 

NOTE: The bearing is permanently lubricated and 
requires no cleaning or lubrication. 

9. IF NECESSARY REPLACE RE LEASE BEARING 

(a) Using a press and SST, press the release bearing from 
the hub. 

SST 09315-00021 

(b) Using a press and SST, press a new release bearing 
into the hub. 

SST 09315-00021 
(c) After installing the bearing, check that there is no 

drag on the bearing when it is turned under pressure. 

INSTALLATION OF CLUTCH UNIT 
(See pageCl-18) 

1. INSTALL DISC ON FLYWHEEL 

Using SST, install the disc on the flywheel. 

SST FJ and HJ Series 09301 -55022 
BJ Series 09301 -20020 

2. INSTA LL CLUTCH COVER 

(a) Align the matchmarks on the clutch cover and fly­
w heeL 

(b) Tighten the bolts evenly. Make several passes around 
the cover until it is snug. Torque the bolts. 

Torque : 195 kg-em (14 ft -lb, 19 N-m) 



3. CHECK DIAPHRAGM SPRING TIP ALIGNMENT 

Using a dial indicator and measuring point, check the 
diaphragmspringtipalignment. 

Maximum non·alignment; 1.0 mm (0.039 in.) 

If al ignment is excessive, adjust as follows. 

4. IF NECESSARY, ADJUST SPRINGS 

Using SST, bend the springs until alignment is correct. 

SST 09333-00012 

5. APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE 
GREASE (NLGI N0.2) OR MP GREASE 

(a) Apply molybdenum disulphide lithium base grease to 
the following parts; 

• Release fork and hub contact point 
• Release fork and push rod contact point 
• Release fork pivot point 
• Clutch disc spline 
• Release bearing hub inside groove 

{b) Apply molybdenum disulphide lithium base grease 
to release bearing front. 

6. INSTA LL BOOT, FOR K AND HUB WI TH BEARI NG 
ON TRANSMISSION 

7. INSTAll TRANSMISSION 
(See page MT -40) 



MT-1 

MANUAL 
TRANSMISSION 

.... 
TROUBLESHOOTING . MT-2 
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MT-2 MANUAL TRANSMISSION - Troubleshooting 

TROUBLESHOOTING 

Problt m I 
notsh•h Transmiu1onl1ulty 
Hard t_oshittorwill I Spline'Son.inputshlftdirtyorb.,rred 

Trln'"'iuion jumps I Transmission ftulty 
out of gear 

RepairiiSne~nary 

Diussembleandinspecttrans-
miss•on 

Oi1olssembleandinsptcttrlns­
mission 

,,,. 



MANUAL TRANSMISSION - H41 and H55F Transmissions MT-3 

H41 AND H55F TRANSMISSIONS 
REMOVAL OF TRANSMISSION WITH 
TRANSFER 

1. DISCONNECT BATIERY CABLE FROM NEGATIVE 
TERMINAL 

2. REMOVE TRANSMISSION SHIFT LEVER 

(a ) Remove the shift !ever boot. 

(b) Cover the shift lever cap with a cloth. 

(c) Then, pressing down on the shift lever cap, rotate it 
counterclockwise to remove. 

(d) Removetheshittlever. 

3. RAISE VEHICLE AND DRAIN OUT TRANSMISSION 
AND TRANSFER 

4 . REMOVE TR ANSMISSION UNDERCOVER 

5. REMOV E FR ONT AND REAR PROPELLER SHAFTS 
(See page PR-3) 

6. REMOVE SPEEDOMETER CABLE 

7. REMOVE DIAPHRAGM CYLINDER VACUUM HOSE 
(ELECTRIC AL SHIFT TYPE ) 
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8. REMOVE 4WD AND BACK·UP LIGHT SWITCH 
CONNECTOR 

REMOVE L4 SWITCH CONNECTOR 
(ELECTRICAL SHIFT TYPE) 

10. REMOVE TRANSFER SHIFT LEVER FROM 
TRANSFER 

11 . REMOVE CLUTCH RELEASE CYLINDER (BJ, HJ) 

12. REMOVE STARTER (BJ, HJ) 

(a) Disconnect the cable and connector. 

(b) Removethestarter. 

13. REMOVE EXHAUST PIPE 

14. JACK UP TRANSMISSION SLIGHTLY 

Raise the transmission enough to remove the weight from 
the engine rear support member. 

15. REMOVE ENGINE REAR SUPPORT MEMBER 

(a) Remove the foor bolts from the support member. 

(b) Remove the bolts from both sides of the member. 

(c) Pry off the member. 

16. LOWER TRANSMISSION 

17. REMOVE TRANSMISSION WITH TRANSFER 

(a) Remove the transmission mounting bolts from the 
clutch housing (fJ) or engine (BJ, HJ) . 

(b) Remove the transmission with the transfer. 
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OMPONENTS 

/-~, /,' ~Pivot 
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COMPON ransmissions 
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MT·S MANUAL TRANSMI SSION H41 and H55F Transmissions 

COMPONENTS(Cont' d) 
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MANUAL TRANSMISSION- H41 and H55F Transmissions 

DISASSEMBLY OF TRANSMISSION 
(See pages MT-5, 6) 

1. REMOVE CLUTCH HOUSING (HJ, BJ) 

2. REMOVE TRANS FER 
!See page TF-81 

3. REMOVE BAC K·UP LIGHT SWITCH 

Using SST, remove the back-up light switch. 

SST 09817-16011 

REMOVE CASE COVER 

(a) Remove the case cover and gasket. 

(b) Remove the dust boot. (H55F) 

MT-9 

5. REMOVE FIFTH LOCKING BALL AND SPRING 
(H55F) 

(a) Using SST, remove the screw plug. 

SST 09313-30021 

(b) Using a magnetic finger, remove the locking ball and 
spring. 

6. REMOVE TRANSFER ADAPTE R 
(a) Using a plastic hammer, carefully tap the transfer 

adapter. 
(bl Pull up 5th shift arm and pull the transfer adapter 

from the transmission case. 
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7. MEASUR E EACH GEAR THRUST CLEARANC E 

Using a feeler gauge, measure the thrust clearance of each 
gear. 

NOTE: For later reference, write down the thrust clear-

Standard clearance: 
1st and 2nd gears 

3rd gear 

Counter 5t h gear 

Maximum clearance: 

0.175 - 0.325 mm 
(0 .0069 - 0.0128 in. ) 
0.125 - 0.275 mm 
(0 .0049 - 0.0108 in .) 
0. 10 - 0.30 mm 
(0.0039 - 0.01 18 in.l 

1st and 2nd gears 0.35 mm (0.01 38 in.) 
3rd and counter 5th gears 0 .30 mm (0.011 8 in.) 

8. REMOVE OUTPUT SHA FT REA R BEARI NG 

Using SST, remove the rear bearing. 

SST 09950-2001 6 

9 . REMOVE SPACER 

10. REMOVE COUNTE R GEAR REA R LOCK NUT 
(H55FI 

(a) Engage the gear double meshing. 

(b) Unstakethe lock nut. 

(c) Using SST, remove the lock nut. 

SST 09326·20011 

(d) Oisenga91!1hegear doub1e meshing. 
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SST 

h 
SST 

~ 

11 . REMOV E GEAR SPLINE PIECE NO. 5, COUNTER 
FIFTH GEAR ASSEMBLY AND FIFTH SHIFT FORK 
(H55F) 

Using SST, pull the .counter 5th gear out of the counter 
gear rear end with gear JPiine piece No. 5 and the 5th shift 
fork. 

SST 09213-27010 

12. REMOVE STRAIGHT PIN AND COUNTER FIFTH 
GEAR THRUST WASHER 
(H55F) 

13. REMOVE REAR BEARING RETAINER 
(HSSF) 

14. REMOVE FIFTH GEAR FROM OUTPUT SHAFT 
(H55F) 

(o) Apply the SST between 5th gear and the bearing. 

SST 09950-00020 

NOTE: 
• Check that the teeth of the SST are not damaged. 

(b) Apply the SST, make a gap between 5th gear and the 
bearing, then raise the gear. 

NOTE: 
• Make sure the SST is always between 5th gear and the 

bearing. 

• T ighten the SST so that the lead ing edge of the SST 
does not touch the output shah. 

(d Install two bolts in the SST, tighten the bolts and 
slide 5th gear above the output shah to remove it. 

NOTE: 
• Use steel plates etc. (approx. 2 mm thick) as a backplate 

to prevent the case from being damaged by the bolts. 

• Tighten the two bolts evenly. 

• Use bolts with a 12 mm nominal diameter, 1.5 pitch, 
and approx. 80 mm th read length . 
(Reference: Part No. 90101-12034) 

15. REMOVE COUNTER GEAR SHAFT REAR BEARING 

(o) Using snap ring pliers, remove the snap ring. 
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~~T ~~n~~1r;move the counter gear rear bearing. 

16. REMOVE FR ONT BEARING RETAINER 

NOTE: Be careful not to damage the oil seal. 

17. REMOVE COUNTER GEAR FRONT BEARING 

{a) Using snap ring plie!'1, remove the snap rings. 

~~T ~~n~~:~;;move the counter gear front bearing. 

18. (FJ, HJ series) 
REMOVE INP UT SHAFT AND BEARING 

~~T ~~~~:~;~move the input shaft and bearing. 

~~:;~ke ~:~~=t ~~~~ ~~eh!~!'ut shaft and counter gear do 

a: careful not to loose the 17 needle roller bearings. 
I l Remove the synchronizer ring. 
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(BJserles) 
REMOVE INPUT SHAFT AND BEARING 

(a) Using snap ring pliers, remove the snap ring of bearing 
inner. 

{b) Set the SST to the snap ring groove, and using two 
bolts, remove the input shaft and bearing. 

SST 09950.00020 

NOTE : 
• Use steel plates etc. (approx. 2 mm thick) as a backplate 

to prevent the case from being damaged by the bolts. 

• Tighten the two bolts evenly. 

• Use bolts with a 12 mm nominal diameter, 1.5 pitch, 
and approx. 60 mm thread length. 
{Reference: Part No. 90101·12034 ) 

19. REMOVE OUTPUT SHAFT CENTER BEARING 
(a) Using snap ring pliers, remove the snap ring. 

{b) Using SST, support the output shaft front end. 

SST 09213·27010 

{c) Using SST, remove the center bearing. 

SST 09950· 200 16 

20. REMOVE OUTPUT SHAFT AND COUNTER GEAR 
{a) Stand the transmission case on its front end. 

{b) Remove the output shaft. 
{c) Removethecounter gear. 
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21. REMOV E REVERSE IDLER GEAR AND SHAFT 

(a) Tap out the reverse idler gear shaft toward the rear. 

(b) Remove the gear and the woodruff key. 

22. REMOVE REVERSE SHIFT ARM FROM 
TRANSMISSION CASE 

Remove the nut, washers, O.ring, pivot arm, and reverse 
shiharm. 

23. REMOVE FIRST GE AR THRUST WASHER AND 
STRAIGHT PI N 

24. REMOVE FIRST GEAR AND NEEDLE ROLLER 
BEARING 

25. REMOVE SYNCHRONIZER RING N0.1 ASSEMBLY 
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26. REMOV E HUB SLEEVE NO. 2ASSEMBLY,SYNCHRO­
NIZER RING, THIRD GEAR, THIRD GEAR BUSHING, 
NEEDLE ROLLER BEAR ING AND SECOND GEAR 
FROM OUTPUT SHAFT 

(a) Using map ring pliers, remove the snap ring. 

(b) Using a press, remow the hub sleeve No.2 assembly, 
synchronizer ring, 3rd gear, 3rd gear bushing, needle 
roller bearing and 2nd gear. 

27 . REMOVE LOCKING BALL 

Using a magnetic finger, remove the locking ball. 

28. RE MOVE FIFTH SHIFT A RM AND SHAFT FROM 
TRANSFER ADAPTER 
(H55F) 

{a) Remow the bolt and lock plate. 

{b) Remove the 5th shift arm and shaft. 

29. DISASSEMBLE FIFTH SHI FT FORK 
(a) Using a pin pu nch and hammer, drive out the slotted 

pin. 

{b) Remove the 5th shift fork from the shaft. 
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DISASSEMBLY OF CASE COVER ASSEMBLY 
IH41 ) 
(See page MT-7) 

1. REMOVE THIRD AND FOURTH SHIFT HEAD, TH IRD 
AND FOURTH SHIFT FORK AND SHAFT 

(a) Using a pin punch and hammer, drive out the slotted 
spring pins from the shift head and the shift fork. 

(b) Using a hammer, drive out the shift fork shaft to· 
getherwiththetightplug. 

NOTE: Cover the service hole wi th your hand to prevent 
the locking ball from flying out. 

(c) Remove the fork shaft, shift head, interlock rol ler, 
locking ba!l and spring. 

2. REMOVE REVERSE SHIFT HEAD 

3. 

(a) Using a pin punch and hammer, drive out the slotted 
spring pin from the reverse shift head. 

(b) Using a pin punch and hammer, drive out the shift 
fork shaft together with the tight plug. 

NOTE: Cover the service hole with your hand to prevent 
the locking ball from flying out. 

{c) Remove the fork shaft, shift head, interlock roller, 
lockingballandspring. 

REMOVE FIRST AN D SECOND SHIFT FORK AND 
SHAFT 

(a) Using a pin punch and hammer, remove the slotted 
spring pin from the shift fork. 
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(b) Using a pin punch and hammer, drive out the shift 
fork shaft together with the tight plug. 

NOTE: Cover the service hole with your hand to prevent 
the locking ball from flying out. 

(c) Remove the fork shaft, shift fork, interlock pin, 
locking ball and spring. 

4. DISASS EMB LE SHIFT HEAD 
(a) Compress the spring. aod remove the C-washer. 

CAUTION: Be careful as the plunger will spring out. 
(b) Remove the plunger and compression spring. 
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DISASSEMBLY OF CASE COVER ASSEMBLY 
(HSSF) 
(See page MT-8) 

REMOVE FIFTH SH IFT ARM SHAFT 

(a) Using a screwdriver, pry out theE-ring. 

(b) Remove the shaft, two interlock balls, locking ball 
and spring. 

REMOVE FIFTH AND REVERSE SHIFT HEAD, 
REVERSE SHIFT FORK AND FORK SHAFT 

(a) Using a screwdriver, pry out theE-rings. 
(b) Using a plastic hammer, tap on the shift fork and 

remove the tight plug from the case cover. 

(c) Using a pin punch, drive out the slotted spring pin 
from the shift fork. 

(d) Remove the fork shaft, shift fork, shift head, inter· 
lock roller, interlock pin, locking ball and spring. 

3. REMOVE FIRST AND SECOND SHIFT HEAD, SHIFT 
FORK AND FORK SHAFT 

{a) Using a pin punch and hammer, drive out the slotted 
spring pin from the shift he&d. 

(b) Using a plastic hammer, tap the shift fork and remove 
the tight plug from the case cover. 

(c) Using a pin punch and hammer, drive out the slotted 
spring pin from the shift fork. 

(d) Remove the fork shaft, shift head, shift fork, locking 
ball and spring. 
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4. REMOVE THIRD AND FOURTH SHIFT FORK AND 
FORK SHAFT 

(a) Using two screwdriver1 and a hammer, tap out the 
snap ring. 

(b) Using a plastic hammer, tap the shift fork and remove 
the tight plug from the case cover. 

(c) Using a pin punch, drive out the slotted spring pin 
from the shift fork . 

(d) Remove the fo rk shaft, shift fork, interlock roller, 
interlock pin, locking ball and spring. 

5. REMOVE SELECT LEVER, SHA FT AND SHIFT LEVER 
HOUSING 
(a) Unstake the lock plate and remove the lock bolt from 

the shift lever housing. 
(b) Using a plastic hammer, tap the select lever and re­

move the tight plug from the case cover. 

(c) Unstake the lock plate and remove the lock bolt from 
the lever. 

(d) Remove the shaft, select lever and shift lever housing. 

6. REMOVE REVERSE RESTRICT PIN 
(a) Using a torx wrench, remove the straight screw plug. 

(b) Using a pin punch and hammer, drive out the slotted 
spring pin. 

(c) Remove the restrict pin. 
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7. DISASSEMBLE SHIFT HEADS 

(a) Using two screwdrivers and a hammer, remove the 
C-washer. 

CAUTION : Be careful as the plunger will spring out . 

(b) Remove the plunger and compression spring. 

NOTE: Be careful not to mix up the springs and plungers. 
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INSPECTION OF TRANSMISSION 
COMPONENTS 

1. INSPECT OUTPUT SHAFT AND BUSHING 

(a) Check the output shaft and bushing for wear or 
damage. 

(b) Using a micrometer, measure the outer diameter of 
the output shaft journal and bushing. 

Minimum diameter 
ht and 2nd gear journal 43.984 mm (1 .7317 in.) 
Bushing 47.910 mm (1.8862 in.) 

(c) Using a dial indicator, measure the shaft ru nout. 

Maximum runout : 0.03 mm (0.0012 in.) 

2. INSPECT COUNTER GEAR ANO BEARINGS 

(a) Check the gear teeth for wear or damage. 

(b) Check the bearings for wt!ar or damage. 

(c) Using a micrometer, measure the outer diameter of 
the counter gear journal. {H55F) 

Minimum diameter: 
Counter 5th gear journal 31 .984 mm {1.2592 in.) 
Rear bearing journal 39.957 mm (1.5731 in.) 

3. IF NECESSARV, REPLACE COUNTER REAR 
BEARING INNER RACE (H41 ) 

(a) Using SST, remove the bearing inner race. 

SST 09602-10010 

(b) Using SST and a pr~. install the bearing inner race. 

SST 09515·21010 
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4. INSPECT OIL CLEARANCE OF FIRST, SECOND 
AND COUNTER FIFTH GEARS 

Using a dial indicator, measure the oil clearance between 
the gear and shaft with the needl e roller bearing installed. 

Standard clearance : 
ht and 2nd gears 0.020 - 0.073 mm 

(0.0008 - 0.0029 in.) 
Counter 5th gear 0 .015-0.068 mm 

(0.0006 - 0.0027 in.) 

Maximum clearance: 
1st and 2nd gears 0.08 mm (0.0031 in. ) 
Counter 5th gear 0.07 mm (0.0028 in.) 

5. INSPECT OIL CLEA RAN CE OF THIRD GEAR 

Using a dial indicator, measure the oil clearance between 
thegearandbushing. 

Standard clearance: 0 .065 - 0.115 mm 
(0 .0026 - 0.0045 in.) 

Maximum clearance: 0.12 mm (0.0047 in.) 

6 . INSPECT SYNCHRONIZER RINGS OF FIRST AND 
SECOND GEARS 

(a) Check the inner spline for wear or damage. 

(b) Check the raised position of the guide pins for wear 
or damage. 

(c) Check the thrust pieces and gear moving parts for 
wear or damage. 

(d) Check the guide pin rivet staked parts for play or 
damage. 

(e) Check the synchronizer ring holdel'5 for deterioration 

(f) With the synchronizer ring pressed into the gear, 
measurethedistanceasshown. 

Minimum distance : 
ht gear 32.5 mm (1.280 in.) 
2nd gear 38.0 mm (1.496 in.) 

~========~~ . 7. INSPECT SYNCHRONIZER RINGS OF THIRD GEAR, 
INPUT SHAFT AND GEAR SPLINE PIECE NO. 5 
(H55F) 

(a) Check the synchronizer rings for wear or damage. 

(b ) Turn the ring and push it in to check the braking 
' •o<ioo. 

(c) Measure the clearance between the synchronizer ring 
back and gear spline end. 

Minimum clearance : 0.8 mm (0.031 in.) 
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8. INSPECT SHIFT FORKS AND HUB SLEEVES 

(a) Check the contact surfaces for wear or damage. 

(b) Measure the clearance between the hub sleeve and 
shift fork . · 

Maximum clearance : 0.8 mm (0.031 in.) 

9. INSPECT INPUT SHAFT AND BEARING 

Check for wear or damage. 

10. IF NECESSARY. REPLACE INPUT SHAFT BEA RING 

(a) Using snap ring pliers. remove the snap ring. 

(b) Using SST and a press. remove the bearing. 

SST 09950-00020 

(c) Using a press, install a new bearing. 

CAUTION : Do not press in the bearing outer race. 

(d) Select a snap ring that will allow minimum axial play 
and install it on the shaft. 

Standard play: 0-0.10 mm (0 - 0.0039 in.) 

Thickne-ss mm lin.) 

3.20-3.31 (0.1 260-0.1303) 
3.31-3.42 (0.1303-0.1346) 

11 . INSPECT REVERSE SHIFT ARM AND REVERSE 
IDLER GEAR 

(a) Check for wear or damage. 

(b) Measure the clearance between the shift arm shoe and 
idler gear groove. 

Maximum clearance: 0.7 mm (0.028 in.) 

12. INSPECT FRONT BEARING RETAINER 

(a) Check for wear or damage. 

(b) Check the oil seal for wear or damage. 

13. IF NECESSARY, REPLACE FRONT BEARING 
RETAINER OIL SEAL 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, press in a new oil seal. 

SST 09608·20011 
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14. INSPECT TRANSFER ADAPTER 

(a) Check for damage. 

(b) Check the oil seal for wear or damage. (H55F ) 

15. IF NECESSARY, REPLACE FIFTH SHIFT ARM OIL 
SEAL ON TR ANSFER ADAPTER 
(HSSF) 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using a socket wrench and hammer, drive in a new oil 
seal. 

Drive in depth: 1.0 mm (0.039 in.) 

16. IF NECESSARY, REPLAC E FIFTH FORK SHAFT OIL 
SEAL ON CASE COVER 
(H55F) 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, drive in a new oil seal. 

SST 09304-47010 
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ASSEMBLY OF CASE COVER ASSEMBLY 
(H41) 
(See page MT-7) 

1. ASSEMB LE REVERSE SHIFT HEAO 

(a) Install the compression spring and plunger into the 
shift head. 

(b) Press the end of the plunger, and install a new C· 
washer. 

2. INSTALL REVERSE SHIFT HEAD AND SHAFT 

(a) Install the spring and locking ball. 

(b) Insert the fork shaft through the reverse shift head. 

3. INSTA LL FIRST AND SECOND SHIFT FOR K AND 
SHAFT 
(a) Install the spring and locking ball. 

(b) Coat the interlock roller with MP grease and install 
it in the case cover. 

(c) Coat the interlock pin with MP grease and install it in 
the shaft. 

(d) Insert the fork shaft through the shift fo rk. 

4. INSTALL THIRD AND FOURTH SH IFT FORK AND 
SHAFT 
(a) Install the spring and locking ball. 

(b) Coat the interlock roller wi th MP grease and install it 
in the case cover. 
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(c) Insert the fork shaft through the 3rd and 4th shift 
fork. 

5. INSTALL SLOTTED SPRING PINS 

(a) Align the pin hole of each shaft with the fork, head 
and the other fork respectively. 

(b) Using a pin punch and hammer, drive in the sloned 
spri ng pins until they are flush wi th the fork . 

6. INSTALL TIGHT PLUGS 

Apply li Quid sealer to the tight plugs and drive them into 
thecasecoverasshown. 
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ASSEMBLY OF CASE COVER ASSEMBLY 
(H55F) 
(See page MT-8) 

1. ASSEMBLE SHIFT HEADS 

(a) Install the compression spring and plunger into the 
shift head. 

(b) Press the end of the plunger, and install a new C· 
washer. 

2. INSTALL REVERSE RESTRICT PIN 

(a) Insert the reverse restrict pin intothecasecover. 

(b) Align the pin holes of the case cover and reverse 
restrict pin, and drive in the slotted spring pin. 

(c) Apply liquid sealer to the plug and torque the plug. 

Torque: 190 kg-em (14 ft-lb, 19 N·m) 

3. INSTALL SELECT LEVER, SHAFT AND SHI FT LEVER 
HOUSING 
(a) Insert the shaft throogh theselectleverandshift lever 

housing. 

(b) Align the holes of the shaft and select lever, and in· 
stall the lock bolt with a new lock plate. 

Torque: 380 kg-em (27 ft-lb, 37 N-m ) 

(c) Align the holes of the shaft and shift lever housing, 
and install the lock bolt with a new lock plate. 

Torque : 380 kg-em (27 ft-lb, 37 N-ml 

(d) Stake the lock plates. 

4. INSTALL FIRST AND SECOND SHIFT HEAD, FORK 
SHAFT AND SHIFT FORK 
(a) Install the spring and locking ball. 

(b) Insert the fork shaft through the shift fork and shift 
head. 

(c) Install the interlock roller to the case cover. 
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5. INSTALL THIRD AND FOURTH SHIFT FORK AND 
FORK SHAFT 

(•) Install the spring and locking ball. 

(b) Coat the interlock pin with MP grease and install it in 
the shaft. 

(o) Insert theforkshatt through the shift fork. 

(d) Install the interlock roller to the case cover. 

6. INSTA LL REVERSE AND FIFTH SHIFT HEAD, 
REV ERSE SHIFT FORK AN D FORK SHAFT 

(• ) Install the spring and locking ball. 

(b) Coat the interlock pin with MP grease and install it in 
the shaft. 

(o) Insert the fork shaft through the shift fork and the 
shift head. 

(d) Install the two interlock balls to the case cover and 
shift head. 

7. INSTALL FIFTH SHIFT ARM SHAFT 

(•) Install the spring and locking ball. 
(b) Insert the shaft through the shift head . 

8. INSTALL THREE E·AINGS AN D SNAP RING 

9. INSTALL SLOTTED SPRING PINS 

fa) Align the pin hole of each shaft with either the fork, 
head and other fork or arm respectively. 

(b) Using a pin punch and hammer, drive in the slotted 
spring pins until theyareflush withthe fork. 
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ASSEMBLY OF TRANSMISSION 
(See pages· MT ·5, 6) 

1. INSTALL SECOND GEAR AND NEEDLE ROLLER 
BEAR ING 
(a) Apply gear oil to the output shaft. 

(b) Install the needle roller bearing and 2nd gear. 

2. INSTA LL LOCKING BA LL, BUSHING AND THIRD 
GEAR 

{a) Install the locking ball in the shaft. 

{b) Install the bushing on the output shaft and align the 
bushing notch and locking ball. 

{c) Apply gear oil to the bushing. 

{d) Install the 3rdgearon the bushing. 

3. INSERT CLUTCH HUB NO.2 INTO HUB SLEEVE 

{a) Insta ll the clutch hub and shifting keys to the hub 
sleeve. 

{b) lnsta ll theshiftingkeyspringsundertheshiftingkeys. 

CAUTION: Install the key springs positioned so that 
their ends are not in line. 

4. INSTALL HUB SLEEVE NO.2 ASSEMB LY 

Using a press. insta ll the hub sleeve No. 2 assembly. 

CAUTION: Hold the Jrd gear to prevent the bushing 
from falling. Be sure that the shifting keys align with the 
synchronizer ring slots. 
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5. INSTALL SNAP RING 

Select a snap ring t hat will allow minimum axial play and 
install itontheshaft. 

ThiekntU mm {in.) 

2.40- 2.45 {0.0945 - 0.0965) 
2.45- 2.50 (0.0965- 0.0984) 

2.50 - 2.55 (0.0984- 0.1004) 
2.55-2.6CI (0. 1004 - 0.1024) 

2.6CI-2.65 {0.1024-0.1()43) 
2.65-2.70 {0.1043-0.1063) 

6. MEASURE THRUST CLEARANCE OF SECOND AND 
THI RD GEAR 

Using a feeler gauge, measure the 2nd and 3rd gear thrust 
clearances. 

Standard clearance : 
2nd gear 0.175- 0.325 mm (0.0069 - 0.0128 in.) 
3rd gear 0.125 - 0.275 mm (0.0049 - 0.0108 in.) 

Maximum clearance: 
2nd gear 0.35 mm (0.0138 in .) 
3rd gear 0.30 mm (0.0118 in.) 

ASSEMBLE SYNCHRONIZER RING HOLDER 

Hook the synchronizer ring holder ends to the thrust piece. 

NOTE : 
• Align the synchronizer ring holder ends so they are not 

both facing in the same direction. 
• Be sure the synchronizer ring holders are parallel and 

not intersecting. 

8 . INSTALL SYNCHRONIZER RING NO. 1 AND FIRST 
GEAR 

(a) Install synchronizer ring No.1. 

(b) Apply gear oil to the needle roller bearing. 

(c) Install the needle roller bearing and the 1st gear. 

(d) Apply MP grease to the straight pin and 1st gear 
thrust washer. 

(e) Install the 1st gear thrust washer onto the output 
shaft with the straight pin aligned wi th the 1st gear 
thrust washer. 

9. INSTA LL REVERSE SHIFT ARM 
(a) Install the reverse shift arm so iU pivot is positioned 

as shown. 
(b) Install the O·ring, plate washer, spring washer and 

nut . 
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10. INSTALL REVERSE IDLER GEAR AND SHAFT 

(a) Align the reverse idler gear groove with the reverse 
shift arm shoe. 

(b) Install the reverse idler gear shaft with the woodruff 
keythroughthegear. 

11 . PUT COUNTER GEAR INTO TR ANSMISSION CASE 

(a) Stand the transmission case on its front end. 

(b) Put thecountergearintothecase. 

CAUTIOr~: Be careful not to damage either end. 

12. PUT OUTPUT SHAFT ASSEMBLY INTO 
TRANSMISSION CASE 

CAUTION : Be careful not to damage the front end of 
the shaft . 

13. INSTA LL OUTPUT SHAFT CENTER BEARING 

(a) Using snap ring pliers, install the snap ring onto the 
bearing. 

(b) Confirm that the groove of the 1st gear thrust washer 
and the straight pin are aligned. 

(c) Using SST, install the bearing until it comes into con· 
tact with the 1stgearthrustwasher. 

SST 09309·36033 and 09309·60010 

14. INSTALL FIFTH GEAR TO OUTPUT SHAFT 
(H55F) 

(a) Apply MP grease to the inside surface of the 5th gear. 

(b) Using SST, install the 5th gear to the output shaft. 

SST 09309·36033 and 09309·60010 
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15. INSTALL INPUT SHAFT 

(a) Using a snap ring pliers, install the snap ring onto the 
bearing. 

(b) Install the 17 needle roller bearings into the input 
shaft. 

(c) Apply MP grease to the needle roller bearings. 

(d) Align the synchronizer ring slots with the shifting 
key5. 

(e) Using a plastic hammer, drive in the input shaft. 

NOTE; Be sure that the counter gear is low enough so 
as not to interfere with the input shaft. 

16. 4NSTALL COUNTER GEAR FRONT BEARING 
(a) Turn the transmission over and align the counter 

gear center. 

(b) Install the thrust collar for the front bearing onto the 
counter gear. (H SSF) 

(c) Using SST, drive in the bearing. 

SST 09316-60010 
NOTE: When driving in the bearing, support the counter 
gear in rear with a 3·5 lb hammer or equivalent. 

(d) Install the snap ring onto the bearing outer race. 
(e) Select a snap ring that will allow minimum axial play 

and install it on the counter gear front end. 

Thicknns mm lin.) 

2.05- 2.10 {0.0807- 0.0827) 
2.15- 2.20 (0.0846- 0.0666) 
2.25- 2.30 (0.0866- 0.0906) 

17. INSTALL COUNTER GEAR REAR BEAR ING 
(a) Install the snap ring to the counter gear rear bearing 

outer race. (HSS F) 
(b) Using SST, drive in the rear bearing. 

SST 09316-600 t 0 
NOTE: When driving in the bearing, support the counter 
gear in front with a 3-5 lb hammer or equivalent. 
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(c) Install the thrust collar for the rear bearing onto the 
counter gear rear end. (H4 1) 

(d) Using snap ring pliers, install the snap ring onto the 
countergearrearend. (H41 ) 

18. INSTALL REAR BEARING RETAINER 
(H55F) 

Install the rear bearing retainer to the transmission case. 
Torque the bolts. 

Torque; 185 kg-em (13 ft-lb, 18 N·m) 

19. INSTA LL STRAIGHT PIN AND COUNTER FIFTH 
GEAR THRUST WASHER 
(HSS F) 

(a) Install the straight pin onto the counter shaft. 

(b) Align the thrust washer slot with the straight pin, 
andinstallthethrustwasher. 

20. ASSEMBLE COUNTER FIFTH GEAR 
(HSS F) 

(a) Install the No. 3 hub sleeve and shifting keys to the 
counter 5th gear. 

(b) lnstalltheshiftingkeyspringsunderthesh iftingkeys 
so thatthespringendsare not in line, as shown in the 
figure. 

21. INSTALL NEED LE ROL LE R BEARING 
(H55F ) 

(a) Apply MP grease to the neeOie roller bearing. 

(b) Insta ll the needle roller bearing into the counter 5th 
gear. 
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22. ASSEMBLE FIFTH SHIFT FORK 
(H55F) 

(a) Install the 5th shift fork to the shaft. 

MT-35 

(b) Align the pin holes of the 5th shift fork and shaft. 

(c) Using a pin punch and hammer, drive in the slotted 
spring pin. 

23. INSTALL COUNTER FIFTH GEAR ASSEMBLY WITH 
FIFTH SHIFT FORK 
(H55F) 

(a) Install the 5th shift fork and forX shaft onto hub 
sleeve No. 3. 

(b) Install the counter 5th gear assembly with the 5th 
shift fork. 

24. INSTALL SYNCHRONIZER RING AND GEAR SPLINE 
PIECE NO. 5 
(H55F) 

(a) Align the synchronizer ring slots with the shifting 
keys, and place the synchronizer ring on the rear end 
ofthecounter5thgear. 

(b) Using SST, drive gear spline piece No. 5 into the 
counter gear to where the lock nut can be installed. 

SST 09316-60010 

NOTE: When driving in gear spl ine piece No.5, support 
the counter gear in front with a 3-5 lb hammer or equiv· 
alent. 

25. INSTALL LOCK NUT TO COUNTER GEA R REAR 
END 
(H55F) 

(a) Engage the gear double meshing. 

(b) Using SST, install a new lock nut. 
Torque the nut. 

SST 09326-20011 

Torque: 1,300 kg-em (94 ft·lb, 127 N·m) 

(c) Disengage the gear double meshing. 
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Thrust Clearance 

(d) Using a feeler gauge, measure the counter 5th gear 
thrust clearance. 

Standard clearance : 0.10 - 0.30 mm 
(0.0039- 0.0118 in.) 

Maximum clearance: 0.30 mm (0.0118 in.) 

(e) Using a punch, stake the lock nut. 

26. INSTALL FR ONT BEARING RETAINER WITH A 
GASKET 

(a) Install the front bearing retainer with a gasket. 

(b) Apply liquid sealer to the bolts. 

(c) Install and torque the bolts. 

Torque: 170 kg-em (12 ft-lb, 17 N·ml 

27. INSTALL SPACER 

Install the spacer on the output shaft. 

28. INSTALL OUTPUT SHAFT REAR BEARING 

Using SST, install the rear bearing. 

SST 09309-36033 
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29. MEASURE FIRST GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the thrust clearance. 

Standarrl clearance : 0.175-0.325 mm 
(0.0089- 0.0128 in.) 

Maximum clearance: 0.35 mm (0.01 38 in. ) 

30. INSTAll FIFTH SHIFT ARM AND SHAFT (H55 Fl 
(a) Install the 5th shift arm shah through the transfer 

adapter and install the 5th shift arm. 

(b) Install the bolt with a lock washer, and torque the 
bolt. 

Torque: 380 k11-cm (27 ft-lb , 37 N·m ) 

(c) Stakethe lockwasher. 

31 . INSTAll TR ANSFER ADAPTER WITH A GASKET 

(a) Place a new gasket in position. 
(b) Align the end of the 5th shift arm and 5th shift fork 

(H55F ), and install the transfer adapter. 

(c) Install the locking ball and spring. (H55Fl 
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(d) Apply liquid sealer to the plug. (H55F) 

(e) Using SST, install and torque the screw plug. (H55F) 

SST 09313·30021 

Torque : 250 kg-em (18 ft ·lb, 25 N·ml 

32. INSTALL CASE COVER 

(a} Install the dust boot. (H55F) 

(b) Install the case cover with a gasket. Torque the bolts. 

Torque: 400 kg-em (29 ft·lb, 39 N·ml 

33. INSTALL BACK-UP LIGHT SWITCH 

Using SST, install the back-up light switch. 

SST 09817-16011 

34. INSTALL TRANSFER 
(See page TF-25} 

35. INSTALL CLUTCH HOUSING (HJ, BJ} 

Torque the bolts. 

Torque: 650 kg-em (47 ft· lb, 64 N-m) 
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36. ADJUST REVERSE SHIFT ARM PI VOT POSITION 

(a) Position the adjustment mark on the shift arm pivot 
end toward the front. 

(b) Temporarily install the shift lever, and if the shift 
lever is catching on something in the selecting direc· 
tion, adjust by moving the position of the alignment 
mark by 60". 

(c) Torque the nut. 

Torque: 250 kg-em (18 ft-lb, 25 N·m) 
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INSTALLATION OF TRANSMISSION WITH 
TRANSFER 

1. INSTALL TRANSMISSION WITH TRANSFER 

Align the input shaft spline with the clutch disc, and install 
the transmission to the c lutch housing (FJ ) or engine (BJ, 
HJ). Torque the bolts. 

Torque : FJ 650 kg-em (47 ft-lb, 64 N-m) 
BJ 730 kg-em (53 ft-lb, 72 N-m) 
HJ 17mm 730 kg-em (53 ft-lb, 72 N-m) 

14 mm 380 kg-em 127 ft-lb, 37 N-m) 
12 mm 185 kg-em (13 ft-lb, 18 N-m) 

2. INSTALL ENGINE REAR SUPPORT MEMBER 

{a) Install the bolts to both sides of the member. 

Torque : 400 kg-em (29 ft-lb, 39 N-ml 

(b) Install the four bolts to the member. 

Torque : 600 kg-em (43 ft-lb, 59 N-m) 

3. INSTALL EXHAUST PIPE 

Torque: 630 kg-em (46 ft-lb, 62 N-m) 

4. INSTALL STARTER (BJ, HJ) 

(a) Install the starter with the two bolts. 

Torque : BJ 720 kg-em (52 ft-lb, 71 N·m ) 
HJ 730 kg-em (53 ft-lb, 72 N·m) 

(b) Connect the cable and connector. 

5. INSTAll CLUTCH RELEASE CYLINDER (BJ, HJ) 

Torque: 120 kg-em (9 ft·lb, 12 N·m ) 

6. INSTALL TRANSFER SHIFT LEVER TO TRANSFER 

Torque : 250 kg·cm (18 ft-lb, 25 N-m) 

7. INSTAll 4WO AND BACK-UP LIGHT SWITCH 
CONNECTOR 

8. INSTALL l4 SWITCH CONNECTOR 
(E LECTRICAL SHIFT TYPE) 
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9. INSTALL SPEEDOMETER CABLE 

10. INSTALL DIAPHRAGM CYLINDER VACUUM HOSE 
(ELECTRICA L SHIFT TYPE ) 

11 . INSTALL FRONT AND REAR PROPELLER SHAFTS 
(See page PR-7) 

Torque: 900 kg-em (65 ft·lb, 88 N-m) 

12. INSTALL TRANSMISSION UNDERCOVER 

13. INSTALL TRANSMISSION SHIFT LEVER 

(a) Align the gloove of the shift lever cap and the pin 
part of the case cover. 

(b) Cover the shift lever cap with a cloth. 

(c) Then , pressing down on the shift lever cap, rotate it 
clockwise to install. 

(d) Install the shift lever boot. 

14. CONNECT NEGATI VE BATTERY TERMINAL WIRE 

15. FILL TRANSM ISSION AND TRANSFER WITH OIL 

Oil grade : 
H41 API GL-4, 5 SAE 90 
H55F API GL-4, 5 SAE 90 

Capacity: 
TRANSMISSION 
H41 3.51 iters (3.7 USqu, 3.1 Imp. qts) 
H55F 4.9 liters (5.2 US qu, 4.3 Imp. qu) 

TRANSFER 
2.2 1iters (2.3 US qts, 1.9 Imp. qts) 

16. PEA FORM ROAD TEST 

Check for abnormal noise and smooth operation. 
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AT-2 AUTOMATIC TRANSMISSION - Troubleshooting 

TROUBLESHOOTING 
GENERAL NOTES 

Troubles occuring with the automatic transmission can be caused by either the engine or the automatic 
transmission itself. These two areas should be distinctly isolated before proceeding with troubleshooting. 

2. Troubleshooting should begin with the simpliest operation, working up in order of difficulty, but 
initiaUy determine whether the trouble lies wi thin the engine or transm ission . 

3. Proceed with the inspection as foll ows. 

Basiedledc. 

I 

Overhaultr1nsmission 

(1) PreliminaryCheck 

(a) Check the fluid level 

(b) Check the thrott le cable mark 

(c) Check the shift linkage 

(d) Check the neutral start switch 

(e) Check the idli ng speed 

(f) Check the tire inflation pressures 
(See Front Axle and Suspension Section) 

Repair as necessary. 

(2) Stall Test 

Repair as necessary. 

(3) Time lag Test 

Confirm by road test and repair as necessary. 

(4 ) Hyd raulicTest 

Confirm the shift point and extent of shock 
by a road test. Repair as necessary. 

(51 Road Test 

Confirm whether the trouble lies within the 
ATM. If noisy or vibrating, the cause is pos· 
sibly in the compressor, engine, propeller 
shaft. tires, etc. 
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TROUBLESHOOTING 

Problem Possible cause Relnldy ,,,. 
Fluid discolored or Fluidcont1min1ted Repl1cefluid AT-5 
tmellsburnt Torqueeonverterfaulty RepiiCIItorqueeonwrter AT-30 

Tr1ntminionf1ulty Diuttemble and inspea transmission 

Vehic!edoesnotrnove Manual$hift1inkageout ofldjustment Adjust $hilt linkage AT-6 
in1nydriver1nge Velve body at primery regulltat f1ulty lnspectnlvebody AT·18 

P1rking lock pawl fiUlty lnspectperkingpewl 

TorQI.IeconverterfiUity Replecetorqueconvener AT-30 

OriYeplltebrokln RepiiCIIdriYepllte AT-30 

Oilpumpintlklltrainerblocked Cleln streiner AT-18 

Shift lever position M1nual shift link1911 out of ldjuument Adjustshihlinkage AT-6 

Mlnuatvalveandl~rfaulty lnspectviiYe body AT-18 

Trlntmissionfeulty DisasstmbleandinspecttransmiJtion 

H~rshengaqement Throttleeableout ofldjuilment Adjustthrottleeable AT·6 
intolnydriverlnge VIIYe body or primery re<;~uletor faulty lntpectVIIVI body AT·18 

Accumulator pistons faulty l nspect~Ceumuletorpinons 

Trlnsmissionf•ulty Disassemble and inspect trantmiuion 

Oeleyed 1·2, 2-Jor I Tluonlo Qblo ~'of odj,.<moo< Adjust throttle cable AT-6 
3-00up-shift,or 

Throttlecabltlndeamft~~lty lnspectthronleeableendeam 
clown-shifu from 00·3 
or3-2thenshituback Governor faulty lnspect'i(lvtrnOf 

toODorJ Valve body faulty lnspectvelvebody AT·18 

Slips on 1-2,2-Jor Manualshiftlinkageoutofldjustment Adjust shiftlinkaiJI! AT-6 
3-0Dup-shift,Of Throttlecableoutofldjustment Adjust throttle able AT-6 
slips or shudders on 

VeiYe body faulty lnspectvelve body AT·18 tiki-off 
Trlrlsmissionfau lty Disauembleandinspecttransmission 

Drlg.bindingortie-<..~p I V1Jve body IIUity Inspect valve body AT·18 on 1-2,2-JorJ-00 
up-shift Tr1nsmissionfeulty Disassembleandinspecttransmission 
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H1rsh6own-shift 

AUTOMATIC TRANSMISSION - Troubleshooting 

TROUBLESHOOTING(Cont 'd) 

Throttl t ublt out of «<justrNnt 

Throttlee~bltandumfaulty 

Accumulnorpistonsfaulty 

Valvebo<!yfaulty 

Tran$1Tlinion lt ulty 

Remedy 

Adjustthrottlecablt 

lnspeetthrottltcabltandcam 

lnspectaceumulltorpistons 

lnspectvtlvebody 

Di$lltM!mbleandinspecttransmission 

No down-shift when Governor ftulty Inspect governor 

lnspectvJivebody coasting 

Down-shift oeeu11 too 

quickortool"ewhile 
co.sting 

No0D·3,:J.2or2·1 

Throttle cable out of adjustment 

ThrottltCiblt flutty 

Governorftulty 

Valvebodyfeulty 

Transmlnionfaulty 

Throttle cable out of adjunment 

Governorfeulty 

Valw body flulty 

Adjustthronlacable 

lnspeetthrottltc.iiblt 

lnspeet'iO"trnor 

lnspeetvtlvebody 

Dis.ssembletndinspeo::ttrammiuion 
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ATF INSPECTION 
1. CHECK FLUID LEVEL 

NOTE: The vehicle. must have been driven so that the 
engine and transmission are at normal operating tem­
perature. (fluid temperature: 50- BO" C or 122- 176" F) 

(a) Park the vehicle on a level surface. 

(b) With the engine idling, shift the selector into each 
gear from the "P" range to the " L" range and return 
tothe"P" range again. 

(cl Pull out the transmission dipstick and wipe it clean. 

(d) Push it back fully into the filler tube. 

(e) Pull itoutandcheck that the f luid level is in the HOT 
range. 

If low, add fluid. 

Fluid type: ATF DEXAON® D 

CAUTION : Do not overfill. 

2. CHECK FLUID CONDITION 

If the fluid smells burnt or is black, replace it. 

3. REPLACE FLUID 

(a) Remove the drain plug and drain the fluid. 

(b) Reinstall the drain plug secu rely. 

Torque: 205 kg-em (15 ft·lb, 20 N·m) 

(c) Pour ATF through the filler tube. 

Fluid : ATF DEXAON® D 

(d) With the engine idling, shift the selector into each 
gear from the "P" range to the "L" range and return 
tothe " P" range again. 

(e) Withtheengine idling,check thefluidlevel. 
Add fluid up to the "COOL" level on the dipstick. 

(f) Check the fluid level with the normal fluid tem· 
perature (50 - SO" C or 122 - 176" Fl and add as 
necessary. 

CAUTI ON: Do not overf ill. 

Drainand ref i11 capacity : 
5.0 liters (5.3 US qts, 4.4 Imp. qts) 

Dry f ill capacity : 
15.0 liters (15.9 US qts, 13.2 Imp. qts) 
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ADJUSTMENTS 
ADJUSTMENT Of THROTTLE CABLE 

1. DEPRESS ACCELERATOR PEDAL AND CHECK 
THAT THROTTLE VA LVE OPENS FULLY 

If the throttle valve does not open fully, adjust the ac­
celerator link. 

2. CHECK AND ADJUST THROTTLE CABLE 

(a) Check that the throttle cable is installed correctly and 
not bending. · 

(b) When the throttle valve is fully closed, adjust the 
cable housing so that the distance between the end 
of the boot and the stopper on the cable is correct. 

Distance: 0 .5- 1.5 mm (0.020- 0.059 in.) 
(c) 2H engine only - Fully depress the accelerator. 

measurethecablestroke. 

Cable stroke: 33 ± 1 mm (1.30 ± 0 .04 in.) 
If not within specification, loosen the adjusting nut 
and adjust by moving the adjusting cam. Then re­
check the adjustment. 

ADJUSTMENT OF SHIFT LINKAGE 

ADJUST FLOOR SHIFT LI NKAG E 

(a) Loosen the nut on the connecting rod. 

(b) Push the manual lever fully toward the front of the 
vehicle. 

(c) Retum the manual lever two notches to the "N" posi-
tion. 

{d) Set the shift lever at "N". 

(e) White holding the lever lightly toward the "A" 
range side, tighten the connecting rod nut. 

~~:~n~i:e:~~~:n°~t~t:~s:i::~~o~ ::n: ::~~~~ 
than "N" or " P", adjustment is required . 

• ' ', '' 
:

1... LOOSEN NEUTRAL START SWITCH BOLTS 

SET SHIFT LEVER TO "N" OR " P" 

ADJUST NEUTRAL START SWITCH 
(a) Disconnect the neutral start switch connector. 
(b) Connect an ohmmeter between the terminals Nand B. 

(c) Adjust the switch to the point where there is con· 
tinuity between terminals Nand B. 

(d) Connect the neutral stan switch connector. 

4. TI GHTEN NEUTRAL STAAT SWITCH BOLTS 
Torque: 130 kg·cm (9 ft·lb, 13 N·m) 
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TESTS 
STALL TEST 

The object of this test is to check the overall performance of the transmission and engine by measuring the 
maximum engine speeds in the "D" and "A" ranges. 

CAUT ION : 

(a) Perfonn the test at normal operational fluid 
temperature (50- BOeC or 122- 176eF). 

(b) Do not continuously ru n th is test longer 
than5 seconds. 

MEASURE STALL SPEED 

{a) Chock the four wheels. 

(b) Mountanenginetachometer. 
(c) Fully apply the parking brake. 

(d) Step down strongly on the brake pedal with 
your left foot. 

(e) Start the engine. 

(f) Sh ift into the "D" range. Step all the way 
down on the accelerator pedal with your right 
foot. Quickly read the highest engine rpm 
at this time. 

Stall speed : JF engine 1,850 ! 150 rpm 
2H engine 1,900 ! 150 rpm 

(gl Perform the same test in the "R" range. 

EVALUATION 

(a) If the stall speed is the same for both ranges 
but lower than the specified value: 

• Engine output is iosufficient. 
• Stator one-way clutch is not operating pro-

perly. 

NOTE: Jf more than 600 rpm below the specified 
value, the torque converter could be at fault. 
(b) If the stall speed in the "D" range is higher 

than specified : 

• Line pressure too low 
• Front clutch slipping 
• No. 2 one-way clutch not operating 'pro­

perly 
• OD one-way clutch not operating properly 

(cl If the stall speed in the " R" range is higher 
than specified : 

• Line pressure too low 
• Rear clutch slipping 
• No.3 brakeslipping 
• 00 one-way clutch not operating properly 

(d) If the stall speed in the " R" and " 0" ranges is 
higher than specified: 

• Line pressure too low 
• Improper fluid level 
• 00 one-way clutch not operating properly 
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TIME LAG TEST 

If the shift lever is shifted while the engine is idling, there will be a certain t ime elapse or lag before the shock 
can be felt. This is used for checking the condition of the 00 clutch, front clutch, rear clutch and No.3 brake. 

MEASURE TIME LAG 

(a) Fully apply the parking brake. 

(b) Starttheengine andcheck the idle speed. 
Idle speed : JF engine 750 rpm 

2H engine 750 rpm 

{c) Shift the shift lever from the "N" to "0" 
range. Using a stop watch, measure the time 
it takes from shifting the leveruntiltheshock 
is felt. 

Time lag : less than 0.7 seconds 

(d) In same manner, measure the time lag for "N" 
-"A". 

Time lag : less than 1.2 seconds 

CAUTION : 

(a) Perform the test at normal operational fluid 
temperature (50 - 80°C or 122 - 176° F). 

(b) Be sure to allow a one minute interval be· 

(c) Make three measurements and take the 
average value. 

EVALUATION 

(a) If ''N"- "0" time lag is longer than specified : 

• line pressure is too low 
• Front clutch worn 

• 00 one·way clutch not operating properly 
(b) If "N"- "A'' time lag is longer than specified: 

• line pressure is too low 
• Aearclutchworn 

• No. 3 brake worn 

• 00 one-way clutch not operating properly 

Shock Noise 

@[~ .. 
0 .. 

@[~ 
' •\' 

Shock Noise 
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HYDRAULIC TEST 

1. PREPARATION 

(a) Warm up the transmission fluid. 

(b) Shift the transfer shift lever to the"H2" 
position. 

(c) Chock the front wheels. 

(d) Jack up rear of the vehicle and support 
it on stands. 

(e) Remove the transmission case test plugs 
and mount hydraulic pressure gauges. 

SST 09992-00093 
CAUTION : 

(a) Perform the test at normal operational fluid 
temperature (50- BO"Cor 122 - 176° F). 

(b) Measurement can be made with 1 1,000 rpm 
test , but if tests are to be made at 1,800 and 

FJ serieJ 

V1hiele JPHd (Referenc. ) km/tl (mph ) 

QulputJhaft "-~~~""''~'-''"'i"c_,-=-----j 
7.50-11Hi 7.00-15-6 H-78 

1,000 35 122) 1 33(21 ) 1 31(19) 

1,800 64140) 59 137) 57 (35) 

3,500 1241771 1 115171) 1 110 1681 

3 ,500 rpm, it would be safer to do it on road 
or using 11 chassis dynamometer because an 
on ·stand test could be hazardous. 

2. MEASU RE GOVERNOR PRESSURE 

(a) Check that the parking brake is not 
applied. 

(b) Start the engine. 

(c) Shift into the " D" range and measure 
the governor pressures at the speeds 
specified in the table. 

EVALUATION 

If governor pressure is defective : 

• Linepressuredefective 

• Fluid leakage in governor pressure circui t 

• Governor valve operation defective 

Oilferenl il lgnrratio 4111 

Governor pressure kg/crn 2 lpsi, kP1) 

1.0- 1.4 {14-20, 98-137) 

2.2-2.6 131-37, 216-255) 

5.7 - 6.3 (81-90, 559-618) 

Differeotillgtarratio 4.111 

Gov1mor preuurl kgkm '(psi,kPI) 

1.0-1.4 {1 4-20, 98-137) 

2.4 - 2.8 (34-40, 235-275) 

6.0-8.6 (85 - 94, 588-647) 

SST 
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3. MEASURE LI NE PRESSURE 

(a) Fully apply the parking brake and chock 
the four wheels. 

(b) Start the engine and check idling rpm. 

(c) Shift into the " D" range, step down 
strongly on the brake pedal with your 
left foot and, while manipulating the 
accelerator pedal with the right foot, 
measure the linepressuresattheengine 
speeds specified in table. 

CAUTION: 

(a) Perform the test at normal operat ional fluid 
temperature (50 - so•c or 122- 176" F). 

(b) Do not continuously run this test longer 
than 5seconds. 

(d) In the same manner, perform the test in 
the"R" range. 

Engine 
line prenure kafcm2 (psi) [kPa] 

...... " O" ran111 I " R"range 

Idl ing 
3.7-4.3 I 4.5-5.5 
153-61 ] (64-78) 

[363 - 422] [441 -539] 

11.1-13.6 I 14.0-17.0 
Stall (158-193} (199-242] 

[1.089-1 ,334] [1,373-1,667] 

(e) If the measured pressures are not up to 
specified values, recheck the throttle 
cable adjustment and retest. 

EVALUATI ON 

(a) If the measured values at all ranges are higher 
than specified: 

• Throttle cable out-of-adjustment 

• Throttle valve defective 

• Regulatorvalvedefective 

(b) Jf the measured values at all ranges are lower 
than specified : 

• Throttlecableout·of·adjustment 

• Throttle valve defective 

• Aegulatorvalvedefective 

• Oil pump defective 

• ODclutchdefective 

(c) If pressure is low in "D" range only: 

• "D" range circuit fluid leakage 

• Frontclutchdefective 

• ODclutchdefective 

(d) lf pressure is low in "A" range only: 

• "R" range circuit fluid leakage 

• Rear clutch defective 

• No. 3 brake defective 

• DO clutch defect ive 
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~ H1lf O~n (50%) Fult "':n {100"1 

r~ ~ ~ 

ROAD TEST 

CAUT ION: Perform the test at normal operational fluid 
temperature (50 - 80°C or 122 -17SO F). 

f 'lttr:-~~ ---1 l . 

1- Veh•cleSpftd •">tO 

" D" RANGE TEST 

Shift into the "D" range and, while driving with the acce­
lerator pedal held constant at specified points (throttle 
valve opening 50% and 100% ), check the following points. 

(a) At each of the above throttle openings, check to see 

~ 8 
• Shod< 8 • Slippage 

8 
0"" 

~ e 
• Abnormalnoite 
• Vibr• tion 

om• 

that 1-2, 2-3 and 3-0D up-shift take place and 
also that the shift points conform to those shown in 
theautomaticshiftdiagram. 

EVALUATION 

(1) If there is no 1- 2up-shift: 

• Governor valve is defective 

• 1-2shiftvalve is stuck 

(2) If there is no 2-3up-shift: 

• 2-3 shift valve is stuck 

(3) If there is no 3- 0D up-shift 

• 3-4shiftvalve is stuck 

(4) If theshiftpointisdefective: 

• Throttle cable is out-of-adjustment 

• Throttle valve, 1-2 shift valve, 2-3 shift valve, 
3-4 shift valve, etc. are defective 

(b) In the same manner, check the shock and the slip at 
t-2, 2-3 and 3-00 up-shifts. 

EVA LUATION 

If the shock is severe: 

• Une pressure is too high 

• Accumu lator isdefective 

• Check ball is defective 

(c) In ''D" range OD gear, check for abnormal noise and 
vibration. 

NOTE: The check for cause of abnormal noise and vibra­
tion must be made with extreme care as they could also be 
due to an unbalance in the propeller shafts, d iffe rential, 
tire, torque converter, etc. or insufficient bending rigidity, 
etc. in the power train. 
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(d) While running in the "0" range, 2nd, 3rd gears and 
00, check to see that the possible kick-down vehicle 
speed limits for 2--1, 3--1,3-2, 00-3 and 00-2 
kick-downs conform to those indicated in the auto· 
maticshiftdiagram. 

(e) Check for abnormal shock and slip at kick-down. 

(f) While running in the "0" range, 00 gear, shift to 
the "2" and " L" ranges and check the engine braking 
effect ineachofthese ranges. 

EVALUATION 

(1) If there is no engine braking effect in the "2" range: 

• Brake No.1 is defective 

(2) If there isnoenginebrakingeffect in the "L" range: 

• Brake No.3 is defective 

(g) While running at approx. 100 km/h (62 mpM in 00 
of the " 0 " range, release your foot from the accelera­
tor. Check that after shifting into the "2" range the 
00-3 shift takes place immediately afterward and 
that the 3-2 shift conforms with the specifications 
in theautomaticshiftdiagram. 

(h) While running at approx. 55 km/h (34 mph) in 00 
of the "D" range, release your foot from the accelera­
tor. Check that after shifting into the "L" range the 
OD-3-2 shift takes place immediately afterward 
and that the 2-1 shift conforms with the specifica­
tions in the automatic shift diagram. 

(i) While driving in overdrive at a steady speed {lock-up 
ON) of about 80 km/h (50 mph), lightly depress the 
accelerator pedal and check that the engine rpm does 
not change abrupt ly. 

NOTE: If the lock-up is not operating, drive power wilt 
not be transmitted via the torque converter fluid. Conse­
quently, the torque converter will slip when the pedal is 
depressed,causinganabn.~ptchangein engine rpm. 
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t:::'ffi Half Open !50%) Full Open (100%) 

.~~ ~ ~ 

!'1if~m ~ 
¢:: Vehiele Speed or'"' 

• Abnorml l Noise 
• Shock 

• Engine Brakini 

1 @) 8 .. @~ 
Jt.'" ~ 
r.; ' ! €1 
: ,_1_, ~ 
E I 0 
~ ' Vehicle Speed 

55km/h l mph) 

2. "3" RANGE TEST 

(a) Shift into "3" and run with the throttle valve opening 
at 50% and 1CJO%, respectively. Then check the 1-2 
and 2-3 up-shift points at each of the throttle valve 
openings to see that it conforms to those indicated 
intheautomaticshiftdiagram. 

(b) Check for abnormal noise at acceleration and 
deceleration, and for shock at up-shift and down-shift. 

(c) Perform a kick-down from 2nd and Jrd gear of the 
"3" range, and check the possible 2 .... 1, 3-2, 3-1 
kickdowns vehicle speed limit to see if it conforms to 
that indicated in the automatic shift diagram. 

(d) While running in the "3" range, shift into the "2" and 
"L." range, release the accelerator pedal and check the 
engine braking effect. 

(e) While running at approx. 55km/h (34 mph) in the 3rd 
gear of the "3" range, release your foot from the 
accelerator. Check that after shifting into the "l" 
range the 3-2 shift takes place immediately after­
ward and that the 2-1 shift conforms to the specifi­
cations in the automatic shift diagram. 
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3. "2" RANGE TEST 

(a) While running in 2nd gear of the "2" range, check to 
see that there is no up-shift to 3rd gear. 

(b) While running in 2nd gear of the "2" range, check to 
see that there is no down-shift to 1st gear. 

(c) While running in 2nd gear of the "2" range, release 
the accelerator pedal and check the engine braking 
effect. 

(d) Check for abnormal noise at acceleration and decelera· 
tion. 

4 . " l " RANGE TEST 

(a ) While running in the "l" range, check to see that 
there is no up-shift to 2nd gear. 

(b) While running in the " l " range, release the accelera­
tor pedal and check the engine braking effect. 
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.. i:. .... ~ 
Decel~r•tcon -

Full Throttle 

(c) Check fo r abnormal noise at acceleration and 
deceleration. 

5. " A" RANGE TEST 

Shift into the " A" range and check for slipping while 
running at full throttle. 

6. " P" RANGE TEST 

Stop the vehicle on a gradient (more than 9%) and , after 
shifting into the " P" range, release the parking brake. 
Then check that the parking lock pawl prevents the vehicle 
from moving. 
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AUTOMATIC SHIFT DIAGRAM 

FJ series 

,., 
"'' 
80 

~ 

~ 60 

0 

~ 40 . 
§ 
0 20 

1,000 2,000 

140 150 
kmi" 

Tire Size 10 20 30 40 50 60 80 90 
7.50.16-6,8 

100 110 120 130 

20 30 50 60 70 "' 90 m"' 
20 30 4{) 50 60 70 80 

7 .()(} 15·6 
10 20 30 50 

90 100 110 120 130 140 km/h 

60 70 80 mpt> 

VehieleSpeed 

km/h (mpl'l ) 

"O"r•nge(lhrottlevalvefullyopen) (fullyelosed) ''2"range " L" range 

Tire Size ,_, 3-00 oo .... 3 1 3-2 2 - 1 loek·up lod<.·UP ,_, 2-1 
ON OFF 

7.00·16·6 
7.50·16-6 34-47 76-92 120-140 111-1301 65-61 31-40 70-90 65-85 80-97 38-50 
7.50R·16-6,8 

(21-29) (47-57) (75-87) (69-81 ) (40-50) (19-25) (43-56) (40-53) (50-60) (24-31) 9.00·15~ 
\OR·15 

7.00· 15-6 32-44 70-86 113131 ,,:_;;~ j ,~_:;, 29-37 65-85 62-81 76-91 36-47 
205SR·16 (20-27) (43- 53) !70-81 ) 118-23) (41-SJ) (39-50) (47-57 ) (22-291 

H78 
30 41 6980 110122 98 1\ n~ 56 71 2435 71 85 7084 31 .. 

(19-25) 143-50) (68-78) (61-70) (35-44) \1 5-W (44-531 (41 -50) (43-52) {19-21) 
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AUTOMATIC SHIFT DIAGRAM (Cont'd) 

HJseries 

1,000 2,000 3,000 

Ti re Size 
10 20 10R·15 30 " 50 60 70 80 90 100 110 120 

9.00.15·6 10 20 30 " 50 so 70 

205SR·16 
10 20 30 " 50 so 80 90 100 

10 20 30 50 70 

120 130 140km/h 

80 moh 

Vehicle Speed 

km/h{mphf 

"O" rlnge (lhrottll vl l vefully ~nl {fully closedl "2 " r•ll9t"L""n11f 

Tire Size 1-2 2-1 ,_, 2-1 

7.50R·IS.6, 8 32--44 68-84 110--129 103- 121 58-73 26-36 68--86 64-82 77-93 36-48 
\OR·\5 {20-27) j42-52) 168-80) {64-75) {36-45) {16-22f {42-53) (40-51) (48-58) {22-30) 

30-40 64 76 103 117 94- 110 51-66 21 32 62 78 59 74 69-85 30-43 
!1 9-25) (40-47) 164-73) 158--88) 132-41 ) 113-20) 139-48) (37-46) {43- 53) 119- 27 ) 
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ON-VEHICLE REPAIR 
REMOVAL OF VALVE BODY 

1. MAKE PLATE TO RETAIN ACCUMULATOR PISTONS 

A retainer is helpful for holding accumulator pistons in the 
case during removal and installation of the valve body. 

The plate may be made from aluminum or plastic. 

2. REMOVE TRANSMISSION AND TRANSFER UNDER­
COVERS 

3. CLEAN TRANSMISSION EXTERIOR 

To help prevent contamination, clean the exterior of the 
transmission. 

4. DRAIN TRANSM ISSION FLUID 

Remove the drain plug and drain fluid into a suitable con-
tainer. 

5. REMOVE OIL PAN AND GASKET 

CAUTION: Some flu id will remain in the oil pan. 

Remove the twenty pan bolts, and carefully remove the 
pan assembly. Discard the gasket. 

6. REMOVE OIL STRAINER AND GASKET 

(a) Remove the ten bolts and oil strainer. 

CAUTION: Be careful as some oil will come out with 
the filter. 

(b) Removethegasket. 

7. REMOVE VALVE BODY 

{a) Remove the eighteen bolts. 

NOTE : Support the valve body by hand to prevent it 
from falling. 
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(b) Lower valve body slightly, and install the accumu la­
tor piston retaining plate. Hold in place with two pan 
bolts, and hand tighten. 

(c) Disconnect the throttle cable from the cam and re­
move the valve body. 

8. REMOVE FOUR CENTER SUPPORT APPLY 
GASKETS 

INSTALLATION OF VALVE BODY 

1. INSTALL FOUR CENTER SUPPORT APPLY GASKETS 

Install the four center support apply gaskets, facing the 
pined sides toward the transmission case. 

2. CONNECT THR OTTLE CABLE TO CAM 

Pushthecablefittingintothecam. 

3. INSTALL VALVE BODY 
(a ) Align the manual valve lever with the manual valve. 
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(b) Remove the two pan bolts, and slide out the ac­
cumulator retaining plate. 

4 . INSTALL VALVE BODY BOLTS 

(a) Install the three bolts indicated by the arrows. 

(b) lnst:alltheotherbolts. 

(c) Check that the manual valve levercontactsthecenter 
of the roller at thetipofthedetentspring. 

(d) Tighten the bolts. 

Torque: 100 kg-em (7 ft-lb, 10 N·m ) 

5. INSTALL OIL STRAINER 

Be sure the strainer is clean. Install a new gasket and 
strainer. 

Torque : 5 mm bolt 55 kg-em (48 in.·lb, 5.4 N-m) 
6 mm bolt 100 kg-em (7 ft -lb, 10 N·ml 

6. INSTALL PAN WITH NEW GASKET 

Be sure the pan is clean and the twomagnetsareinplace. 

CAUTION: Do not use gasket sealer. 

Tighten the bolts evenly. 

Torque: 70 kg-em (61 in.-lb, 6.9 N·m) 

7. INSTALL DRAIN PLUG 

(a) lnstallanewgasketanddrainplug. 

(b) Torque the drain plug. 

Torque: 280 kg-em {20 ft·lb, 27 N·m) 

8. INSTALL TRANSMISSION UNDERCOVER AND 
TRANSFER UNDERCOVER 
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9. FILL TRANSMI SSION WITH ATF 

Add 6 liten (6.3 US qts, 5.3 Imp. qts) 

CAUTION: Do not overfill . 

Fluid type: ATF DEXAON® D 

10. CHECK FLUID LEVEL (See page AT-5) 

REMOVAL OF THROTTLE CABLE 

l . DISCONNECT THROTTLE CABLE 

(a) Disconnect the cable housing from the bracket. 

(b) Disconnect the cable from the throttle linkage. 

2. REMOVE VALVE BODY (See page AT-18) 

3. REMOV E FOUR CENTER SUPPORT APPLY 
GASKETS 

AT21 

4. DISCONNECT EXHAUST FRONT PIPE FROM TAIL 
PIPE 
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5. REMOVE FRAME CROSSMEMBER SET BOLTS 

* 
(a) Supporttheframecrossmemberwithjack. 

l ~ (b) Remove the eight set bolts. 

/""" ~- c _ •••• 6. :R~E)) MOVE THROTTLE CABLE CLAMP Lower the jack. 

Remove t he cable clamp from the transmission 
housing. 

7. PUSH THROTTLE CABLE OUT OF TRANSMISSION 
CASE 

Using a 10-mm socket, push the throttle cable out. 

INSTALLATION OF THROTTLE CABLE 

1. INSTALL CABLE IN TRANSMISSION CASE 

Bewreto push it in all the way. 

2. INSTALL THROTTLE CABLE CLAMP TO 
TRANSMISSION HOUSING 

3. INSTALL FRAME CAOSSMEMBER SET BOLTS 

Torque: 400 kg-<m (29 ft ·lb, 39 N·m) 

4 . CONNECT EXHAUST FRONT PIPE TO TAIL PIPE 

(a) fnstallanewgasket . 

(b) Connect the exhaust front pipe to the tail pipe. 

Torque: 400 kg-em (29 ft ·lb, 39 N·m) 
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5. INSTALL FOUR CENTER SUPPORT APPLY GASKETS 

6. INSTALL VALVE BODY (See page AT-19) 

7. IF THROTTLE CABLE IS NEW, PAINT MARK ON 
INNER CABLE 

NOTE: New cables do not have a cable stopper installed. 
Therefore to make adjustment possible, paint a mark as 
described below. 

(a) Connect the throttle cable to the throttle cam of 
valve body. 

(b) Pull the inner cable lightly until resistance is felt, and 
hold it. 

(c) Paint a mark as shown, about 4 mm (0.1 6 in.) in 
width. 

(d) Pull the inner cable fully, measurethecablestroke. 

Cable stroke: 33 :1: 1 mm (1.30 :r: 0.04 in.) 

8 . CONNECT THROTTLE CABLE 

(a) Connect the cable to the throttle linkage. 

(b) Connect the cable housing to the bracket on the valve 

9 . ADJUST THROTTLE CABLE (See page AT-6) 

10. FILL TRANSMISSION WITH ATF 

Add 61iters (6.3 US qts, 5.31mp. qts) of ATF. 

CAUTION: Do not overfill. 

Fluid type: ATF DEXRQN® D 

11. CHECK FLUID LEVEL (See page AT·5) 
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REMOVAL OF TRANSMISSION 
1. DISCONNECT BATTERY CABLE FROM NEGATIVE 

TERMINAL 

2. DRAIN COOLANT 

Open the radiator drain cock and drain coolant into a suit· 
able container. 

3. DISCONNECT UPPER RADIATOR HOSE 

4. DISCONNECT THROTTLE CABLE 

{a ) Loosen the adjusting nuts, and disconnect the cable 
housing from the bracket. 

(b) Disconnect the cable from the throttle linkage. 

5. DISCONNECT CONNECTORS 

Disconnect the connector1located near the starter. 

6. REMOVE TRANSFER SHIFT LEVER BOOT 

~- : 
9. 

(a) Remove the shih lever knob. 

(b) Remove the four bolts and shift lever boot. 

RAISE V EHICLE AND DRAIN TRANSMISSION 

CAUTION: Be sura the vehicle is Jeeurely supported. 

REMOVE TRANSMISSION UNDERCOVER AND 
TRANSFER UNDERCOVER 

DRAIN ATF 

~ 
Remove the drain plug and drain ATF into a suitable 
container. 

10. REMOVE TRANSFER SHIFT LEVER 

{a) Remove the clip and pin, disconnect the shift rod 
from the transfer. 
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(b) Remove the nut and then remove the washers and the 
transfer shift lever with control rod. 

11. DISCONNECT TRANSMISSION CONTROL ROD 

~e~~;1e ~:~ 7~~~-nd disconnect the control rod from the 

12
· ~w~~OE~~:z~~~ ~~~~H~FF SHIFT LEVER 

(a) Remove the knob button. 

(b) Removethespring. 

(c) ~hsi~~e~ehre:~:~ wrench, remove the two screws and 

(d) Remove the four bolts and shift lever boot. 

(e) :h:n;,~~- the nut and disconnect the shift rod from 



AT-26 AUTOMATIC TRANSMISSION - Removal of Transmission 

(f) Remove the bolt, and then remove the shift lever 
with shift rod. 

13. REMOVE PROPELLER SHAFT !See page PR-3) 

14. REMOVE POWER TAKE-OFF DR IVE SHAFT 
(w/ MECHAN ICAL WINCH) 

(a) Removetheengineundercover. 

(b) Place matchmarks on the yoke and flange. 

(c) Remove the bolts and nuts, and disconnect the drive 
shaftfromthePTO. 

(d) Remove the front and rear bracket set bolts, and then 
removethedriveshaft. 

15. DISCONNECT SPEEDOMETER CABLE 

16. DISCONNECT TWO VACUUM HOSES 
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17. DISCONNECT TWO OIL COOLER TUBES 

(a) Remove the cooler tube clamps. 

(b) Disconnect the two oil cooler tubes. 

18. REMOVE STARTER 

(a) Disconnect the connector and cable. 

(b) Remove the bolt, nut and starter. 

19. REMOVE OI L FILLER TUBE 

20. REMOVE SIX TORQUE CONVERTER 
MOUNTI NG BOLTS 

(a) Remove the end plate hole plug. 

(b) Turn the crankshaft to gain access to each bolt. 
Remove the six bolts. 

21. REMOV E FRAME CROSSM EMBER 

AT-27 

(a) Support the transmission with the transmission jack. 
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~~ 
-·-

~-
~ ·-
~ _, 

(b) Remove the eight bolts and two nuts, and then re· 
move the frame crossmember. 

22. DISCONNECT EXHAUST FRONT PIPE 
(o) Remove the exhaust pipe clamp. 

(b) Remove the three bolts, disconnect the front pipe 
from the tail pipe. 

(o) Remove the three nuts and front pipe from the ex· 
haustmanifold. 

(d) Remove the two gaskets. 

23. REMOVE TRANSMISSION ASSEMBLY 

(a) Be sure to put a wooden block between the jack and 
the engine oil pan to prevent damage. Support the 
oil panwithajack. 

(b) lower the rear end of transmission. 
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0 . . 
(c) Remove the nine transmission mounting bolts. 

(d) Draw out the transmission down and toward the rear. 

CAUTION : Be careful not to snag the thronle cable or 
neutral start switch cable. Keep the oil pan positioned 
downward . 

24. PLACE PAN UNDER CONVERTER HOUSING, AND 
REMOVE CONVERTER 

Pull the converter straight off, and allow the fluid to drain 
into the pan. 
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INSTALLATION OF TRANSMISSION 
1. MEASURE DRIVE PLATE RUNOUT AND INSPECT 

RING GEAR 
Set up a dial indicator and measure the drive plate runout. 
If runout exceeds 0.20 mm (0.0079 in.) or if the ring gear 
is damaged, replace the drive plate. If installing a new 
drive plate, note the orientation of spacer1 and tighten the 
bolu. 
Torque: 3F engine 890 kg-em (64 ft ·lb, 87 N·m) 

2H engine 1,000 kg-em (72 ft ·lb, 98 N·m) 

2. MEASURE TORQUE CONVERTER SLEEVE RUNOUT 

(a) Temporarily mount the torque converter to the drive 
plate. Set up a dial indicator. 

If runout exceeds 0.30 mm (0.0118 in.). try to correct by 
reorienting the installation of the converter. If excessive 
runout cannot be corrected, replace the torque converter. 

NOTE : Mark the position of the converter to ensure cor­
rect installation. 
(b) Remove the torque converter. 

3. APPLY GREASE TO CENTER HUB OF TORQUE 
CONVERTER AND PILOT HOLE IN CRANKSHAFT 

4. INSTALL TORQUE CONVERTER IN TRANSMISSION 

If the torque converter has been drained and washed, refill 
withfreshATF. 

Ref ill capacity: 2.0 liters (2.1 US qts, 1.8 Imp. qts) 

Dry fill capacity : 5.4liters (5.7 US qu , 4.8 Imp. qts) 
Flu id type: ATF DE X RON!> 11 

5. CHECK TORQUE CONVERTER INSTA LLATION 

Using ca!ipen and a straight edge, measure from the in· 
stalled surface to the front surface of the transmission 
housing. 

Correct distance: 
3F engine 16.5 mm (0.650 in .) or more 
2H engine 41 .2 mm {1.622 in.) or more 

CAUTION : Install the converter horizontally to prevent 
oilsealfromdamage. 
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6. INSTALL TR ANSMISSION ASSEMBLY 

(a) Install the guide pin in the torque converter. 

(b) Align the guide pin with one of the drive plate holes. 

(c) Al ign two sleeves on the block with the converter 
housing. 

(d ) Temporarily install one bolt. 

CAUTION: Be careful not to ti lt the transmission for· 
ward because the torque converter could sl ide out. 

(e) Install the nine transmission mounting bolts. 

Torque : 8 mm bolt 185 kg·cm (13 ft· lb, 18 N·ml 
10 mm bolt 380 kg-em (27 ft-lb, 37 N·ml 
12 mm bolt 730 kg-em (53 ft· lb, 72 N.m) 

7. INSTALL EXHAUST FRONT PIPE 

(a) Install a new gasket and front pipe to the exhaust 
manifold. Install new nuts and torque them. 

Torque: 630 kg-em (46 ft-lb, 62 N·m) 

(b) Install a new gasket and connect the front pipe to the 
tail pipe. 

Torque: 400 kg-em (29 ft·lb , 39 N·m) 

(c) Install the exhaust pipe clamp. 



AT-32 AUTOMATIC TRANSMISSION - Installation of Transmission 

8. INSTA LL FR AM E CROSSMEMBER 

{a) Install the frame crossmember, and torque the eight 
bolts and two nuu. 

Torque : Bolt 400 kg-em (29 ft-lb, 39 N·m) 
Nut 600 kg-em (43 ft·lb, 59 N·m) 

(b) Remove the transmission jack. 

(c) Remove the jack from the engine oil pan. 

9 . INSTA LL SI X TORQUE CONVERTER BOLTS 

(a) Remove the guide pin. 

(b) Install the six bolts hand tight. Turn the crankshaft 
to gain access. 

(c) Tighten the bolts evenly. 

Torque: 290 kg-em (21 ft -lb, 28 N·m) 

(d) Install the end plate hole plug. 

10. INSTALL OIL FILLER TUBE 

(a) Install a new 0-ring to the filler tube. 

(b) Install the filler tube to the transmission. 

(c) Install the bleeder hose. 

11. INSTA LL STARTER 

(a) Install the starter with bolt and nut. 

(b) Connect the cable and connector. 

12. CONNECT OIL COOLER TUBES 

(a) Connect the cooler tubes by hand. 

(b) Torque the union nuts. 

Torque: 350 kg-em (25 ft-lb, 34 N·m) 

(c) Install the cooler tube clamp. 
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13. CONNECT TWO VACUUM HOSES 

14. CONNECT SPEEDOMETER CABLE 

15. INSTALL POWER TAKE-OFF DRIVE SHAFT 
(w/ MECHANICAL WINCH) 

AT-33 

(a) Align the matchmarks on the joint flange yoke and 
drive shaft. 

(b) Insta ll the drive shaft. 

(c) Install the front and rear bracket. 

(d) Align the matchmarks on the drive shaft and PTO. 

(e) Torquethenuts. 

Torque; 200 kg-em (14 ft-lb, 20 N·ml 

16. INSTALL ENGINE UNDERCOVE R 

17. INSTALL PROPELLER SHAFTS 
(See pagePR·7) 
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IJJA?; 
/ '"" 

18. INSTALL POWER TAKE-OFF SHIFT LEVER 
(w/ MECHANICA L WINCH) 

(a) lnstalltheshiftlevertothetransmission. 

(b) Install the shift rod to the PTO. 

(c) Install the shift lever boot with the four bolts. 

{d) Install the shift lever knob to the shift lever, and 
torque the two screws with hexagon wrench. 

(e) Instal! the spring and knob button. 

19. CONNECT AND ADJUST TRANSMISSION CONTROL 
ROD (See page AT ·6) 
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20. INSTALL T RANS FER SHIFT LEVER 

(a) Install the washers and shift lever to the transmission. 

(b) Install the shift rod and pin to the transfer. 

(c) Install the clip. 

(d) Install the shift lever boot with the four bolts. 

(e) Install theshiftlever knob. 

21. INSTALL TRANSMISSION UNDERCOVER AND 
TRANSFER UNDERCOVER 

22. LOWER VEHICLE AND CONNECT UPPER RADIATOR 
HOSE 

23. FILL COOLANT 

24. CONNECT CONNECTO RS 

25. CONNECT THROTTLE CAB LE 

(a) Connect the cable to the throttle linkage. 

(b) Connect the cable housing to the bracket. 
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Adjuning 

Ad$".,;,··~· 
Adjo.lning 
Com 

26. ADJUST THROTTLE CABLE 
(See page AT·6) 

27. CONNECT BATTERY CABLE TO NEGAT IVE (-) 
TERMINAL 

28. FILL TRANSMISSION WITH ATF AND CHECK 
FLUID LEVEL (See page AT·5) 

Fluid type: ATF OEXRON® D 

Total capacity : 15.0 liters (15.9 US qts, 13.2 Imp. qts) 

Drain and refill capacity : 
5 .0 liters (5.3 US qts, 4.4 Imp. qts) 

29. PERFORM ROAD TEST 

Check for abnormal noise, shock slippage, correct shift 
points and smooth operation. 



TRANSFER 

TR OUB LESHOOTING 

TR ANS FER . 

On-Vehicle Replacement of Front and Rear Output 
Shaft Oil Seal . 

Removal of Transfer . 

Diaphragm Cylinder Components . 

Disassembly of Diaphragm Cylinder . 

Inspection of Diaphragm Cylinder Components . 

Assembly of Diaphragm Cylinder . 

Transfer Componenu . 

Disassembly of Transfer . 

Inspection of Transfer Components 

Assembly of T ransfer 

Installation of Transfer . 

ELECTRICAL SHIFT TYPE . 

AfT FLUID TEMPERATURE WARNING . 

TF-1 

.... 
TF-2 

TF-3 

TF-3 

TF-4 

TF-5 

TF-5 

TF-7 

TF-8 

TF-10 

TF-12 

TF-19 

1m TF-25 

TF-33 

TF-34 

TF-38 
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TROUBLESHOOTING 

Problem Poniblec:ause Remedy .... 
H~rdtoshiftorwill Splinesoninputshaftdirtyorburred Repairasneeen<~ry TF-J 
not shift 

Transferhulty Oisauemblt end inspe<:t TF-3 
trander 

Transferjompsout Trilnsferfaulty Disassembltandinspe<:t TF-3 
of gear trtnder 



-~:f.t 
Companion Flange 

j kg.cm(lt-lb,N·ml! Speciliedtorque 

+ ; Non-reunblepart 

TRANSFER - Transfer 

TRANSFER 

ON-VEHICLE REPLACEMENT OF FRONT 
ANO REAR OUTPUT SHAFT OIL SEAL 

1. DRAIN GEAR OIL FROM TRANSFER 

2. REMOVE TRANSFER UNDERCOVER 

TF-3 

3. REMOVE FRONT AND REAR PROPELLER SHA FTS 
(See page PR -3 ) 

4 . REMOVE COMPANION FLANGE 

(a) Using a hammer and chisel, loosen the staked part of 
the nut . 

(b) Using SST to hold the companion flange, remove the 
companion flange lock nut, 

SST 09330.()0021 

{c) Remove the companion flange. 



TF-4 

FRONT REAR 

~. 
FRONT 

TRANSFER - Transfer 

5. REMOVE OIL SEAL 

Using SST, remove the output shaft oil seal. 

SST 09308·10010 

6. INSTALL OIL SEAL 

(a) Using SST, drive in a new oil seal. 

SST 09316-60010 

(b) Apply MP grease to the oil seal lip. 

7. INSTAll COMPANION FLANGE 

{a) Install the companion flange. 

(b) Using SST to hold the companion flange, install the 
companion flange lock nut. 

SST 09330.()()()21 

Torque : 1,300 kg-em (94ft·lb, 127 N·ml 

(c) Stake the companion flange lock nut. 

8. INSTALL FRONT AND REAR PROPELLER SHAFTS 
(See p39e PA-7) 

Torque : 900 kg-em (65 ft-lb, 88 N-ml 

9. INSTALL TRANSFER UNDERCOVER 

10. FILL TRANSFER WITH OIL 

Oil grade : API GL-4,5 SAE 90 
Capacity : 
MTM 2.21iters (2.3 US qu, 1.9 1mp. qtsl 
ATM 2.1 liters (2.2 US qts, 1.8 Imp. qts) 

REMOVAL OF TRAN SFER 
(See page MT-3 or AT-24) 
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DIAPHRAGM CYLINDER COMPONENTS 

Diaphragm Cylinder 

Bodv~eo~, r "'"'"·.,.,..,, 
Suction Tube 

I ~X'~ 
~Di1phragm 

~Plate 

o-------• 0-Aing 

I kg-<:m !ftlb N m )l Speclfl«itOfQUI 

DISASSEMBLY OF DIAPHRAGM CYLINDER 

~ ~~~~~p 1. 

Mil~ 
REMOVE DIAPH RAGM CYLINDER ASSEMBLY 

(a) Remove the diaphragm cylinder assembly from the 
diaph ragm cylinder body. 

{b) Remove the gasket. 

2. REMOVE SHIFT LINK LEVER AND STRAIGHT PIN 
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3. REMOVE SHOE FROM SHIFT LINK LEVER 

Using a pin punch and hammer, remove the two shoes 
fromtheshiftlinklever. 

4. REMOVE DIAPHRAGM CYLINDER BODY 

(a) Remove the diaphragm cylinder body from the 
transfer case. 

(b) Removethegasket. 

5. INSPECT DIAPHRAGM CYLINDER ASSEMBLY 

(a) With at least 400 mmHg (15.75 in.Hg, 53.3 kPa) of 
vacuum in the diaphragm, confirm that the shaft 

Standard stroke: 22 mm (0.87 in.) 

(b) Confirm again on the diaphragm side. 

{c) With at least 400 mmHg (15.75 in. Hg, 53.3 kPa) of 
vacuum in the diaphragm, confirm the gauge needle 
is stable. 

6. REMOVE SUCTION TUBE 

(a) Remove the suction tube from the diaphragm cylinder 
body cover. 

(b) Removethegasket. 

7. REMOVE DIAPHRAGM CYLINDER BODY COVER 
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8 . REMOVE FOLLOWING PARTS FROM DI APHRAGM 
PUSH ROD 

• Twowashers 

• Two plates 

• Diaphragm 

• O·ring 

INSPECTION OF DIAPHRAGM CYLINDER 
COMPONENTS 

IF NECESSARY, REPLACE OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 

(b) Using a socket wrench, drive in a new oil seal. 

(c) Apply MP grease to the oil seal lip. 



TF_. TRANSFER - Transfer 

ASSEMBLY OF DIAPHRAGM CYLINDER 

1. INSTALL FOLLOWING PARTS TO DIAPHRAGM 
PUSH ROD 

• Two washers 

• Two plates 

• Diaphragm 

• 0 -ring 

2. TORQUE DIAPHRAGM PUSH ROD NUT 

Torque : 375 kg-em (27 ft-lb, 37 N·m) 

3. INSTALL DIAPHRAGM PUSH ROO INTO 
DIAPHRAGM CYLINDER COVER 

4. INSTALL DIAPHRAGM CYLINDER BODY COVER 

Install the diaphragm cylinder body cover to the diaphragm 
cylinder cover. 
Torque the bolts. 

Torque : 75 kg-em (65 in.-lb, 7.4 N·m) 

5. INSTALL SUCTION TUBE 

Torque: 375 kg-em (27 ft-lb, 37 N·m) 

6. INSTALL DIAPHRAGM CYLINDER BODY 

Install the diaphragm cylinder body with a new gasket to 
the transfer case. 
Torque the bolts. 

Torque: 185 kg-em (13 ft-lb, 18 N·m) 



RAN FER Transfer TF-9 

~ J_ 
7. INSTA LL SHOE TO SHIFT LINK LEVER 

Using a press, install two shoes to shift link lever. 

~ 
8. INSTALL SHIFT LINK LEVER AN D STRAIGHT PIN 

(•) Apply MP grease to shoe and straight pin. 

(b) Install the sh ift link lever and straight pin . . 

·~ 

9. INSTALL DIAPHRAGM CYLINDER ASSEMBLY 

~ 
Install the diaphragm cylinder assembly with a new gasket 
to the diaphragm cylinder body. 
Torque the bolts. 

Torque : 185 kg-em (13 ft·lb, 18 N·m) 
I 

-
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TRANSFER COMPONENTS 

* ' '&33.441 ! 
RurCompanionFIInge 

......---Spring 
~HighandlowOuterlev.r 

C!!> l'r-*1 •50<33. 441 I Duil Boot --Locking Ball 

+ Oil Seal -eo Soring----f ' I ~ Oil Seal I 

l'~""' '"'~. - ~~(( 
I =r1 '""'D"""' ;nFookShoh~ 

"""""''~'"~''"" I 1 ~ j F~oooo,;;Sh;hFook 

H;gh.,>dLowSh;h r~1~ 
ForkShaft ~ 

HighandLowShiftFork 11!117. 111 

Snap Ring Spring 
! kg-cm(ft- lb,N-m!l : Specilif"dtorque 

+ : Non-reu»bltpart 

* : Precoatedpart 
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COMPONENTS(Cont' d} 

l~~:f' i ~ ~ SoHdomo.,,o,;,.o.,. 
Spacer 

Bt~ring !ATM J 

! kg-em (ft·lb, N-ml! : Spt(:ifiedtorque 

• : Non·reunblep,t 
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DISASSEMBLY OF TRANSFER 
(See pages TF-10, 11) 

1. REMOVE DIAPHRAGM CYLINDER (ELECTRICAL 
SHIFT TYPE) (See page TF-5) 

2. REMOVE TRANSFER FRONT DRIVE SHIFT LEVER 
(MECHANICAL SHIFT TYPE ) 

(a) Remove the transfer front drive shift lever. 

(b) Remove the dust boot . 

3. REMOVE 4WD INDICATOR SWITCH 

Using SST, remove the 4WD indicator switch. 

SST09817-1601 1 

REMOVE L4 POSITION SWITCH 
(ELECTRICAL SHIFT TYPE ) 

5. REMOVE PLUGS, SPRINGS AND LOCKING BA LLS 

[Mechanical Shift Type] 

Remove the plugs and, using a magnetic finger, remove the 
springs and locking balls. 

[ Electrical Shift Type] 

Remove the pl ug and, using a magnetic finger, remove the 
spring and lock ing ball. 

6. REMOVE SPEE DOMETER DRIVEN GEAR 
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7. REMOVE TRANSMISSION OUTPUT SHAFT LOCK 
NUT 

(a) Remove the transfer case cover No. 2 and gasket. 

(b) Using a hammer and chisel, loosen the staked part of 
the nut. 

(c) Using SST to hold the rear companion flange, remove 
the transmission output shaft lock nut. 

SST 09330.()(X)21 

8. REMOV E FRONT AND REAR COMPANION FLANGE 

(a) Using a hammer and chisel, loosen the staked part of 
the nut. 

(b) Using SST to hold the companion flange, remove t he 
companion flange lock nut. 

SST 09330.00021 

(c) Remove the companion flange. 

9. REMOVE POWER TAKE·OFF COVER 

Remove the si)( bolts, and remove the power take-off 

10. MEASURE IDLER GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the clearance between the 
idler gear and thrust washer. 

Standard clearance 0.275 - 0.625 mm 
(0.0110 - 0.0246 in.) 

Maximum clearance : 0.625 mm (0.0246 in.) 



11 . RE MOVE REAR OUTPUT SHA FT REAR BEARING 
RETAINER 

(a) Remove the six bolts, and remove the rear output 
shaft rear bearing retainer. 

(b) Remove the speedometer drive gear and spacer. 

12. REMOVE IDLER GEAR SHA FT LOCK PLATE 

13. RE MOVE TRANSFER REAR CASE 

(a) Remove the bolts. 

(b) Using a plastic hammer, remove the transfer rear case. 

14. REMOVE REAR OUTPUT SHAFT ASSEM BLY WITH 
SHIFT FORK AND SHIFT FORK SHAFT 
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15. REMOVE SHI FT FORK SHAFT 

(a) Using a pin punch and hammer, drive out the slotted 
spring pin. 

(b) Remove the shift fork shaft from the shift fork. 

NOTE: Use a set of soft jaws in the vise to protect the 
shift fork. 

16. REMOVE TRANSFER INPUT GEAR BEARING, 
POWER TAKE-OFF DRIVE GEAR AND SPACER 

(a) Using SST, remove the transfer input gear bearing. 

SST 09950-20016 

(b) Remove the power take-off drive gear and spacer. 

17. REMOVE TRANSFER INPUT GEAR 

Using SST, remove the t ransfer input gear. 

SST 09950·20016 

18. REMOVE 0-R ING FROM TRANSMISSION OUTPUT 
SHAFT (ATM) 

19. REMOVE IDLER GEAR. BEARINGS, SPACER 
THRUST WASHERS AND IDLER GEAR SHAFT 

(a) Remove theO·ring. 

(b) Remove the idler gear, thrust washers. bearing and 
spacer. 

(c) Remove the idler gear shah. 

20. REMOVE REAR OUTPUT SHAFT FRONT BEARING 
RETAINER 

Using SST, remove the output shah front bearing retainer. 

SST 09308-10010 



21 . REMOVE CLUTCH SLEEVE 

Remove the clutch sleeve with the shift fork and shift fork 
shaft. 

22. REMOVE SHIFT FORK SHAFT 

[Mechanical Sh ift Ty pe] 

(a) Using a pin punch and hammer, drive out the slotted 
spring pin. 

(b) Remove the shift fork from the shift fo rk shaft. 

[Electrical Shih Type] 

(a) Remove the retainer, spring and shift fork from the 
shift fork shaft. 

(b) Using snap ring pliers, remove the snap ring. 

23. REMOVE TRANSFER FRONT CASE 

(a) Remove the four bolts (5-Speed ) or five bolts 
(4-Speed ). 

(b) Using a plastic hammer, remove the transfer front 

"'"· 
(c) Remove the adjusting shim from the transfer front 

case. (ATM) 



TRANSFER - Transfer 

24. REMOVE FRONT OUTPUT SHAFT 

Using a press, remove the f ront output shaft. 

25. REMOVE TRANSFER HIGH AND LOW SHIFT 
OUTER AND INNER LEVER 

TF·17 

26. MEASURE THRUST CLEARANCE OF HIGH AND 
LOW GEAR 

(a) Using a feeler gauge, measure the thrust clearance of 
the high gear. 

Standard clearance: MTM 0.10 - 0.25 mm 
(OJ>039 - 0.0098 in.) 

ATM 0.15-0.30mm 
(0.0059- 0.0118 in.) 

Maximum clearance: MTM 0.25 mm (0.0098 in.) 
ATM 0.30 mm (0.0118 in.) 

(b) Using a feeler gauge, measure the thrust clearance of 
the low gear. 

Standard clearance: MTM 0.10- 0.25 mm 
(0.0039 - 0.0098 in.) 

ATM 0.15-0.JOmm 
(0.0059 -0.0118 in.l 

Maximum clearance : MTM 0.25 mm (0.0098 in.) 
ATM 0.30 mm (0.01 18 in.l 

27 . REMOVE HIGH GEAR FROM REAR OUTPUT 
SHAFT 
(a) Using snap ring pliers, remove the snap ring. 
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(b) Using a press and socket wrench, remove the follow· 
ing parts. 

• Clutch hub 

• Output shaft front beari ng 

• High gear 

• Highgearbearing(ATM) 

• Clutch sleeve 

28. REMOVE LOW GEAR FROM REAR OUTPUT 
SHAFT 

Using a press, remove the following parts: 

• Output shaft rear bearing 

• Lowgear 

• Low gear bearing (ATM ) 



~-
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INSPECTION OF TRANSFER COMPONENTS 

1. INSPECT REAR OUTPUT SHAFT 

2. 

(a) Check the rear output shaft for wear or damage. 

(b) Using a micrometer, measure the outer diameter of 
the rearoutputshaftjournal surface. 

Minimum outer diameter : 
Part A 40.009 mm (1.5752 in. ) 

8 40.009 mm (1.5752 in.) 

(c) Using a dial indicator, check the shaft runout. 

Maximum runout: 0.03 mm (0.0012 in.) 

CHECK OIL CLEARANCE OF LOW AND HIGH GEAR 

(a) Using a dial indicator, measure oil clearance between 
thehighgearandshaft. 

Standard clearance: MTM 0.035 - 0.081 mm 
(0.0014 - 0.0032 in .) 

ATM 0.019-0.068 mm 
(0.0007- 0.0027 in.) 

Maximum clearance : MTM 0.081 mm (0.0032 in.) 
ATM 0.068 mm (0.0027 in.) 

(b) Using a dial indicator, measure the oil clearance be­
tween the low gear and shaft. 

Standard clearance: MTM 0.035 - 0.081 mm 
(0.0014 - 0.0032 in.) 

ATM 0.019 - 0.068 inm 
(0.0007 - 0.0027 in.) 

Maximum clearance: MTM 0.081 mm (0.0032 in.) 
ATM 0.068 mm (0.0027 in.) 

3. MEASURE CLEARANCE OF SHIFT FORKS AND 
HUB SLEEVES 

Using a feeler gauge, measure the clearance between the 
hubsleevesandshift fork. 

Maximum clearance: 1.0 mm (0.039 in.l 



TF 20 TRAN SFER - Transfer 

4. IF NECESSARY, REPLACE REAR OUTPUT SHAFT 
PILOT BEARING 

(a) Using SST, remove the rear output shaft pilot bearing. 

SST 09319-60020 

NOTE: The bearing will break. 

(b) Using SST, press in a new pilot bearing. 

SST 09608·20011 

(c) Apply MP grease to the pilot bearing. 

5. IF NECESSARY, REPLACE REAR OUTPUT SHAFT 
FRONT BEARING OUTER RACE 

(a) Using SST, remove the rear output shaft front beari ng 
outer race. 

SST 0951 4-35011 

(b) Using SST, press a new front outer race into the front 
bearing retainer. 

SST 09316·60010 

6. IF NECESSARY, REPLACE REA R OUTPUT SHAFT 
REAR BE ARING OUTER RACE 

(a ) Using SST, remove the rear output shaft rear bearing 
ou terraceandshim. 

SST 09514-35011 



TRANSFER - Transfer TF 21 

4 
f'O•n 

~ = ' ,_ 

~ 
mmll 

(b) Install the thinnest shim into the rear bearing retainer. 

(c) Using SST, press in a new rear outer race to the rear 
bearing retainer. 

SST 0931 6-600 10 

7. IF NECESSARY, REPLACE FRONT OUTPUT SHAFT 
OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 

(b) Using SST, drive in a new oil seal. 

SST 09316-60010 
(c) Apply MP grease to the oil seal lip. 

8. IF NECESSARY, REPLACE FRONT DRIVE SHIFT 
FORK SHAFT OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 

(b) Using SST, drive in a new oil seal . 

SST 09608-20011 
(c) Apply MP grease to the oil seal lip. 



9. IF NECESSARY, REPLACE TRANSMISSION REAR 
OIL SEAL 

(a) Using a screwdriver, remove the transmission rear oil 
seal. 

(b) Using SST, drive in a new oil seal. 

SST 09316~0010 

(c) Apply MP grease to the oil seal I ip. 

10. IF NECESSARY, REPLACE REAR OUTPUT SHAFT 
OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 

(b) Using SST, drive in a new oil seal. 

SST 09316~0010 

(c) Apply MP grease to the oil seal lip. 

11 . IF NECESSARY, REPLAC E HIGH AND LOW GEAR 
SELECT LEVER OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 
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(b) Using SST and hammer, drive in a new oil seal. 

SST 09608-20010 

(c) Apply MP grease to the oil seal lip. 

TF-23 

12. IF NECESSARY, REPLACE SPEEDOMETER DRIVEN 
GEAR OIL SEAL 

(a) Using SST, pull out the oil seal. 

SST 0992HXXl10 

(b) Using SST, drive a new oil seal into the sleeve. 

SST09201-60011 

Oil seal depth: 20 mm (0.79 in.) 

13. IF NECESSARY, REPLACE FRONT OUTPUT SHAFT 
BEARING 

(a) Remove the oil seal. (See page TF-21 ) 

(b) Using a screwdriver, remove the snap ring. 

(c) Using SST, press out the bearing. 

SST 09316-60010 
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(d ) Using SST, press in a new bearing. 

SST 09316.00010 

(e) Install the snap ring. 

(f) Install a new oil seal . (See page TF·21 ) 
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ASSEMBLY OF TRANSFER 
(See pagesTF-10, 11 ) 

1. INSTAll HIGH GEAR TO REAR OUTPUT SHAFT 
Using SST, press in the following pa rts: 

• High gear bearing (ATM) 

• High gear 
• Output shaft front bearing 

• Clutch hub 
SST 09316-60010 

2. INSTAll lOW GEAR TO REAR OUTPUT SHAFT 

Using SST, press in the following parts: 

• Clutch sleeve 
• low gear bearing (ATM) 

• l owgear 

• Output shaft rear bearing 

SST09316-6001 0 

3. INSTAll SNAP RING 

Select a snap ring that will allow minimum axial play and 
install it on the shaft. 

Thickneu mmlin.) 

2.30 2.35 (0.0906 0.09251 
2.60- 2.65 (0.1024- 0.1043) 

4. INSTAll TRANS FER HIGH AND lOW SHIFT 
OUTER AND INNER LEVER 

5. INSTAll FRONT OUTPUT SHAFT 
Using SST, press in the front output shaft to the transfer 
front case. 

SST 09316-60010 
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6. INSTALL ADJUSTING SHIM TO TRANSFER 
FRONT CASE {ATMJ 

(a) Measure the difference of A and B (left), and select a 
shim of a thickness so the gap between the transfer 
adapter and front case is within the standard clear· 

Standard clearance: 0 .4 - 0 .5 mm (0.016- 0.020 in.) 

Adjuni"i lhim thickntu mm (in.) 

2.28- 2.32 (0.0898- 0.09131 
2.38- 2.42 (0.0937 - 0.09531 
2.48-2.52 (0.0976 - 0.0992) 

(b) Install the adjusting shim to the transfer front case. 

7. INSTALL TRANSFER FRONT CASE 

(a) Apply MP grease to the oil seal. 

8. 

(b) Install the front case with a new gasket to the transfer 
adapter. 

(c) Apply liquid sealer to the bolts, and install and 
torque as shown. 

4·Speed: Four bolts 
5·Speed: Three bolts 

Torque : 17 mm 650 kg-em (47 ft·lb, 64 N·m) 
14 mm 400 kg-em (29 ft· lb, 39 N·m) 

(d) Install and torque the other bolts. 

Torque : 650 kg-em (47 ft ·lb, 64 N·ml 

INSTALL SHIFT FORK SHAFT 

[Mechanical Shift Type] 

(a) Install the shift forkshaftintoshift fork No.1. 

(b) Using a pin punch and a hammer, drive in the slotted 
spring pin. 

NOTE: Use a set of soft jaws in the vise to protect the 
sh ift fork . 

[ Electrical Shift Type] 

(a) Using snap ring pliers, install the snap ring. 
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(b) Install the shift fork, spring and retainer to the shift 
fork shaft. 

Torque: 185 kg-em (14 ft-lb, 18 N-ml 

9. INSTALL CLUTCH SLEEVE 

Install the clutch sleeve with the shift fork and shift fork 
shaft. 

10. INSTALL REAR OUTPUT SHAFT FRONT BEARING 
RETAINER 

Using a plastic hammer, install the rear output shaft front 
bearing retainer. 

11 . INSTALL IOLER GEAR 

(a) Install a new 0-ring on the idler gear shaft front side 
groove. 

(b) Install the idler gear shaft to the transfer front case. 

(c) Install the idlergearthrustwasher. 

NOTE : Be sure that protruding part of washer fits in the 
case groove. 

(d) Apply MP grease to the two bearings. 

(e) Install the two bearings and spacer to the idler gear 
shaft . 

(f) Install the idlergeartothe idlergearshaft. 



12. INSTALL O·RING TO TRANSMISSION OUTPUT 
SHAFT (ATM) 

13. INSTAL L TRANSFER INPUT GEAR 

Using SST, install the transfer input gear. 

SST 09309·36033 

14. INSTALL SPACER AND POWER TAKE·OFF DRI VE 
GEAR 

Install the spacer and power take-off drive gear to the 
output shaft. 

15. INSTALL OUTPUT SHA FT REA R BEARING 

Using SST and hammer, drive in the output shaft bearing. 
SST 09316-60010 

16. INSTA LL SHIFT FORK SHA FT 

(a) Install the high and low shift fork shafts into the shift 
fork. 

(b) Using a pin punch and a hammer, drive in the slotted 
spring pin. 

NOTE: Use a set of soft jaws in the vise to protect the 
shift fork. 



TF-29 

17. INSTA LL REAR OUTPUT SHAFT WITH SHIFT 
FORK AND SHAFT 

18. STICK ON THRUST WASHER 

Stick the thrust washer to the transfer rear case with MP 
grease. 

NOTE: Be sure that protrud ing part of washer fits in the 
case groove. 

19. INSTALL TRANSFER REAR CASE 

(a) Place a new gasket on the front case. 
(b) lnsta lltherearcase. 

NOTE: A lign the high and low shift lever tip with the 
shift fork shaft groove. 

(c) Apply liquid sealer to the two bolts, and install and 
torque as shown. 

Torque: 650 kg-em (47 ft·lb, 64 N-m) 

(d) Install and torque the other bolts. 

Torque : 17 mm 650 kg-em (47 ft-lb, 64 N-m) 
14 mm 400 kg-em (29 ft-lb, 39 N-m) 

20. INSTALL 0 -RING AND LOCK PLATE 

(a) A lign the shaft groove to the bolt hole. 

(b) Install an 0 -ring on the shaft groove. 

{c) Using a plastic hammer, drive in the shaft. 

(d ) Install the lock plate and bolt. Tighten the bolt. 

Torque : 130 kg-em (9 ft-lb, 13 N·m) 

21. INSTALL SPEEDOMETER DRIVE GEAR AND 
SPACER 



22. ADJUST REAR OUTPUT SHA FT PRELOAD 
(a) Install the rear output shaft rear bearing retainer. 

NOTE: Align the bearing retainer rib with the case. 

(b) Torque the six bolts. 

Torque: 350 kg-em (25 f1 -lb, 34 N·m) 

(c) Shift the transfer lever to the "N" position. 

(d) Temporarily insta ll the rear companion flange lock 
nut. 

(e) Using a torque meter, measure the rear output shaft 
preload. (Starting torque) 

Preload : 
New bearing 15- 24.7 kg-c:m 

(13.0 - 21.4 in..tb, 1.5-2.4 N·m) 

Reused bearing 7 - 12 kg-em 
(6.1 - 10.4 in.-lb, 0.7 - 1.2 N·m) 

If the preload is not within specification, remove the outer 
race of the rear output shaft rear bearing with SST. 

SST 09514-35011 
Reselect an adjusting shim. 

M•rk Thick nus mm(in.) Mark Thickne11 mm(in.) 

0 0.15 (0.0059) 10 1.0 (0.039) 

' 0.< (0.016) 11 1.1 (0.043) 
5 0.5 {0.0201 12 1.2 (0.047) 
6 0.6 10.0241 13 1.3 (0.051) 

' '·' (0.028) " 1.< (0.055) 
6 O.B {0.031) 15 1.5 (0.059) 
9 0.9 (0.035) 

NOTE : The preload will change about 10.0 kg-c:m (8.7 
in.·lb, 1.0 N·m) with each shim thickness. 
(f) Remove the rear companion flange lock nut. 
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23. REMOVE REAR OUTPUT SHAFT REAR BEARING 
RETAINER 

24. INSTALL REAR OUTPUT SHAFT REAR BEARING 
RETAINER 
(a) Align the bearing retainer rib with the case rib and 

install theretainerwithanewgasket. 

(b) Apply liquid sealer to the six bolts. 

(c) Install and torque the bolts. 

Torque: 350 kg<m (25 ft -lb, 34 N·ml 

25. INSTALL FRONT AND REAR COMPANION FLANGE 
(a) Install t he companion flange . 

(b) Using SST to hold the companion flange, install the 
companion flange lock nut. 

SST 09330-00021 

Torque: 1,300 kg<m (94 ft-lb, 127 N·m) 
(c) Stake the companion flange lock nut. 

26. INSTALL TRANSMISSION OUTPUT SHAFT LOCK 
NUT 

(a) Using SST to hold the rear companion flange, install 
the transmission output shaft lock nut. 

SST 09330..()()()21 

Torque: 1,300 kg-em (94 ft-lb, 127 N·m) 
(b) Stake the transmission output shaft lock nut. 

27. INSTALL POWER TAKE-O FF COVER 
tal Install the power take-off cover with a new gasket to 

the transfer rear case. 

(b) Apply liquid sealer to the two bolts, and install and 
torque as shown. 

Torque: 170 kg<m (12 ft-lb, 17 N·m) 
(c) Install and torque the other bolts. 
Torque: 195 kg-em (14 ft-lb, 19 N-m) 



28. INSTALL TRANSFER CASE COVER NO. 2 

(a) Install the transfer case cover No.2 with a new gasket 
to the transfer rear case. 

NOTE: Face the gasket notch downward. 

(b) Apply liquid sealer to the six bolts. 

(c) Install and torque the bolts. 

Torque: 155 kg-i:m (11 ft -lb, 15 N·m) 

29. INSTALL SPEEDOMETER DRIVEN GEAR 

Torque: 130 kg-i:m (9 ft -lb, 13 N·m) 

30. INSTALL PLUG, SPRING ANO LOCKING BALL 
[Mechanical Shift Type ] 

Apply liquid sealer to the plugs and install the locking 
balls, springs and plugs. 

Torque: 450 kg-i:m (33 ft-lb, 44 N·m) 

[Electrical Shift Type] 

Apply liquid sealer to the plug and install t he locking 
ball, spring and plug. 

Torque: 450 kg-i:m (33 ft-lb, 44 N·m) 

31 . INSTALL L4 POSITION SWITCH 
(ELECTRICAL SHIFT TYPE ) 

Torque: 450 kg-i:m (33 ft·lb, 44 N-m) 

32. INSTA LL 4WD INDICATOR SWITCH 

Using SST, install the 4WD indica tor switch. 

SST09817-16011 

Torque: 450 kg-em (33 h ·lb, 44 N·m) 
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:~ECTRICAL ~~~~~M CYLINDER 

page TF·S) TYPE) 

INSTALLATION 
!See page MT·40 or AT~) TRANSFER 
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l&niti0f1 Switch ENGINE Fus. 

To TaiiH&ht Control Relay 

Tr1nder Control Switch 

ELECTRICAL SHIFT TYPE 

Wiring Diagram 

Trlnsfer l 4Potition Switch 

4WO Neutr1l 
Sttrt 
Switch 

Transnr Parkir19 

Control Brtke 

Relay Warning 
light 

4WO 
Trantfer 
Neutral 

Indicator Position 
Switch Switch 

Transfer Control Relay 

')16(' 

M 4 , 

TrilnlltrNtutral 
PotitionSwiteh 
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Transfer Control Switch 
INSPECTION OF TRANSFER CONTROL 
SWITCH 

INSPECT SWITCH CONTI NU ITY 

Inspect the switch continuity between terminals. 

If continuity is not as specified, replace the switch. 

Transfer L4 Position Switch 
INSPECTION OF TRANSFER L4 
POSITION SWITCH 

INSPECT SWITCH CONTINUITY 

TF-35 

(a) Check that there is continuity between terminals 
when the switch is pushed (transfer in "H4" position). 

{b) Check that there is no continuity between terminals 
when the switch is free (transfer in " H2" position). 

If continuity is not as specified, replace the switch .. 

Transfer Control Relay 
INSPECTION OF TRANSFER CONTROL 
RELAY 

1. INSPECT RELAY CONTI NU ITY 

(a) Check that there is cont inuity between terminals 1 
and2. 

(b) Check that there is continuity between terminals 3 
and4. 

(c) Check that there is no continuity between terminals 
1 and 3. 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

Apply the battery voltage across terminals 1 and 2. 
Check that there is no continuity between terminals 3 and 
4 . 
If operation is not as specified, replace the relay. 
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Transfer Control Solenoid 
INSPECTION OF TRANSFER CONTROL 
SOLENOID 

1. INSPECT SOLENOID CONTINUITY 

(a) Check that there is continuity between terminals 1 
and2. 

(b) Check that there is continuity between terminals 3 
and 4. 

(c) Check that there is no continuity between terminals 
1 and 3. 

If continuity is not as specified, replace the solenoid. 

2. INSPECT H2 SOL ENO ID OPERATI ON 

(a) Apply the battery voltage across te rminals 1 and 2. 
Check that air flows from port A to port C. Check 
that air doe1 not flow from port A to port B. 

(b) Check that air flows from port A to port B. Check 
that air does not flow from port A to port C. 

If operation is not as specified, replace the solenoid. 

3. INSPECT H4 SOLENOID OPE RATION 

(a) Apply the battery voltage across terminals 3 and 4. 
Check that air flows from port A to port C. Check 
that air does not flow from port A to port B. 

(b) Check that air flows from port A to port B. Check 
that air does not flow from port A to port C. 

If operation is not as specified, replace the solenoid. 

4WD Indicator Light 
INSPECTION OF 4\M> INDICATOR LIGHT 

INSPECT INDICATOR LIGHT OPERATION 

(a t Disconnect the connector from the 4WO indicator 
switch . Connect terminal 1 of the 4WO indicator 
switch and body ground. 

(b) Turn the ignition switch or starter switch on. Check 
thatthebulblights. 

If operation is not correct, remove and test the bulb. 

4WD Indicator Switch 
INSPECTION OF 4WD INDICATOR SWITCH 

INSPECT SWITCH CONTINUITY 

(a) Check that there is continuity between terminals 
when the switch is pushed (transfer is in the "4WD" 
positioo). 

(b) Check that there is no continu ity between terminals 
when the switch is free (transfer is not in "4WD" posi· 
tion). 

If continuity is not as specified, replace the switch. 
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Parking Brake Warning Light 
INSPECTION OF PARKING BRAKE 
WARNING LIGHT . 

INSPECT WARNING LIGHT OPERATION 

TF·37 

(a) Discon nect the connector from t he t ransfer neut ral 
position switch. Connect the switch te rminal and 
body ground. 

(b) Turn the ignition switch or starter switch on. Check 
that the bulb lights when the neutral start switch is 
the "N" position. 

If operation is not as specified, remove and test the bulb 
and neutral position switch. 

Neutral Start Switch 
(See page AT·6) 

Transfer Neutral Position Switch 
INSPECTION OF TRANSFER NEUTRAL 
POSITION SWITCH 

INSPECT SWITCH CONTINUITY 

(a) Check that there is continuity between terminal and 
switch body when the switch is pushed (transfer in 
the"N" position). 

(b) Check that there is no continuity between terminal 
and switch body when the switch is free (transfer not 
in the"N" position ). 

If continuity is not as specified, replace the switch. 
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Fluid Tem;;;ure Warn ing 

i''" '"'"'""~ 
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A/T FLUID TEMPERATURE WARNING 

Wiring Diagram 

Indicator 
Light 

A/T Fluid Temperature Warning 
Light 
INSPECTION OF A/ T FLUID TEMPERATURE 
WARNING LIGHT 

INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connector from the transmission 
control computer. Connect the terminal 1 wire 
harness side connector and body ground. 

(b) Turn the ignition switch or starter switch on. Check 
thatthebulblights. 

If operation is not as specified, remove and test the bulb. 

A/T Fluid Temperature Sender 
Gauge 

INSPECTION OF A/ T FLUID TEMPERATURE 
SENDER GAUGE 

MEASURE RESISTANCE OF SENDER GAUGE 

Measuretheresistancebetweenterminals. 

If resistance value is not as shown in the table below, 
replacethesendergauge. 

Temperature 

2s•c 1 n •FI 
Resistance 

J.Jskn 
o.sskn 
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Transmission Control Computer 
INSPECTION OF TRANSMISSION 
CONTROL COMPUTER 

INSPECT TRANSMISSION CONTROL COMPUTE R CIRCUIT 

Disconnect the computer and inspect the connector on the 
wire harness side as shown in the table below. 

Check Item THter Connection 

Contirwity 2-5 

Voltage 3-BodyGround 

Vottag.e 6-BodyGroond 

Contiouity 7 BodyGroond 

Turn ignitionlwitchon. 

Turn ignitionswitcholf. 

Turn ignition switch on. 

Engine running. 

Vol tage or 
Res istance Value 

Battery voltage 

No voltage 

Baneryvoltage 

Continuity 

Continuity 

If circuit is correct, replace the computer. 
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PROPELLER SHAFT - Propeller Shaft PR·3 

REMOVAL OF FRONT AND REAR PROPELLER 

~ 
SHAFT 

_ 1. g~~~:~~~~T Fi~C:GEEL ~e: ~~~~~~E~;~:~E FROM 

(a) Putmatchmark.sontheflanges. 

(b) Remove the four bolts and nuts. 

Fi -~-
2. DISCONNECT PROPELLER SHAFT FLANGE FROM 

COMPAN ION FLANG E ON TRANSFER 

(a) Put matchmark.s on the flanges. 

(b) Remove the four nuts. 

(c) Remove the propeller shaft. 

INSPECTION OF PROPELLER SHAFT 
COMPONENTS 

1. INSPECT FRONT AND REAR PROPELLER SHAFTS 
FOR DAMAGE OR RUNOUT 

If shaft runout is greater than maximum, replace the shaft. 

Maximum runout : 0 .8 mm (0.031 in.) 

2. INSPECT SPIDER BEA RINGS 

(a) Inspect the spider bearings for wear or damage. 

(b) Check. the spider bearing axial play by turning the 
yoke while holding the shaft tightly. 

Bearing axial play: Less than 0.05 mm (0 .0020 in.) 

If necessary, replacethespiderbearing. 



PR-4 PROPELLER SHAFT - Propeller Shaft 
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DISASSEMBLY OF PROPELLER SHAFT 

1. REMOVE SLEEVE YOKE FROM PROPELLER SHAFT 

(a) Place matchmarks on the sleeve yoke and shaft. 

(b) Pull out the sleeve yoke from the shaft. 

2. REMOVE SPIDER BEARING 

(a) Put match marks on the sleeve yoke and flange. 

(b) Slightly tap in the bea ring outer races. 

(c) Using two screwdrivers, remove the four snap rings 
from the grooves. 

(d) Using SST, push out the bearing from the flange . 

SST 09332-25010 
NOTE: Sufficiently raise the part indicated by A so that 
it does not come into contact with the bearing. 

{e) Clamp the bearing outer race in a vise and tap off the 
flangewithahammer. 

NOTE: Remove the bearing on the opposite side in the 
same procedure. 



PROPELLER SHA FT - Propeller Shaft PR-5 

(f) Install the two removed bearing outer races to the 
spider. 

(g) Using SST, push out the bearing from the yoke. 

SST 09332·25010 

(h) Clamp the outer bearing race in a vise and tap off the 
yoke with a hammer. 

NOTE : Remove the bearing on the opposite side in the 
same procedure. 

ASSEMBLY OF PROPELLER SHAFT 
(See page PR-2) 

NOTE: When replacing the spider, be sure that the grease 
fining assembly hole is facing iii the direction shown in 
figure. 

SPIDER GREASE FITTING ASSEMBLY DIRECTION 

No.2 No. 5 

No.1 No~4 {t N& J No.6 

@ 0 

The figure I t l1ft Jhows the 
k~Qtionsofthlgreastfittings 
I$Jeen from therur. 
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1. INSTALL SPIDER BEARINGS 

(a) Apply MP grease to the spider and bearings. 

NOTE: Be careful not to apply too much grease. 

(b) Align the matchmarks on the yoke and flange. 

(c) Fit the new spider into the yoke. 

(d) Using SST, install the new bearings on the spider. 

SST 09332-25010 

(e) Using SST, adjust both bearings so that the snap ring 
grooves are at maximum and equal widths. 

(f) Install two snap rings of equal thickness which will 
allow 0- 0.05 mm (0- 0.0020 in.) a,.;ial play. 

NOTE: Do not reuse the snap rings. 

Thic:kneu mm (in.) 

2.00 (0.0787 ) 
2.03 (0.0799) 
2.06 {0.0811) 
2.09 {0.0823) 
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(g) Using a hammer, tap the yoke until there is no 
clearance between the bearing outer race and snap 
ring. 

(h) Check that the spider bearing moves smoothly. 

(i) Check the spider bearing axial play. 

Bearing axial play: Less than 0.05 mm (0 .0020 in.) 

NOTE: Install new spider bearings on the flange side in 
the procedure described above. 

2. INSERT SLEEVE YOKE INTO PROPELLER SHAFT 

(a) Apply MP grease to the propeller shaft spline and 
sleeve yoke sliding surface. 

(b) Align the matchmarks on the sleeve yoke and propel· 
lershaft. 

(c) Install the propeller shaft into the sleeve yoke. 

INSTALLATION OF FRONT AND REAR 
PROPELLER SHAFTS 

1. CONNECT PROPELLER SHAFT FLANGE TO 
COMPANION FLANGE ON TRANSFER 

(a) Align the matchmarks on the flanges and connect the 
flanges with four nuts. 

(b) Torquethenuts. 

Torque: 900 kg-em (65 ft ·lb, 88 N·m) 

2. CONNECT PROPELLER SHA FT FLANGE TO 
COMPANION FLANGE ON DIFFERENTIAL 
(a) Align the matchmarks on the flanges and connect the 

flanges with four bolts and nuts. 

(b) Torque the bolts and nuts. 

Torque: 900 kg·cm (65 ft·lb, 88 N·m) 



PR-8 PROPELLER SHAFT- Propeller Shaft 

3. APPLY MP GREASE TO GREASE FITTING 
With a grease gun, pump the MP grease into each fitting 
until it begins to flow from around the oil seal. 

NOTE: Turn the front propeller shaft until the yoke 
fitting fiiCes the right side of the vehicle and apply grease 
to the spider fitting through the side member{MT) or AT 
oil pan under cover hole. 



FRONT AXLE AND 
SUSPENSION 

Page 

TROUBLESHOOTI NG FA-2 

FRONT WHEEL AL IGNMENT FA-3 

FREE WHEEL HUB FA-6 

FRONT AXLE HUB FA-12 

STEERING KNUCK LE AND AXLE SHAFT FA-17 

FRONT DIFFERENTIAL FA-28 

FRONT SUSPENSION . FA-31 

Leaf Spring and Shock Absorber . FA-31 

Stabilizer Bar ....................•••• FA-35 

FA·1 



FA·2 FRONT AXLE AND SUSPENSION- Troubleshooting 

TROUBLESHOOTING 

Problem Remedy 

Oil Ink at front ul~ Oil stals dilmaged or worn Replac:eoilstal 

Repairll$ne<::eUary Frorllaxlehousingcraekfil 

Oill~akatplnion!.haft Ollleveltoohi!tlorwrOn'i)grade Drain and replace oil 

Noisninfrontaxle 

Wanders/pulls 

Sways/pitches 

Replaoeoilstll 

Companion flange IOOst or damaged Tightenorreplac:efl;mge 

Oil level low or wron'iJ 'iJrade Drain and replace oil 

ExcessiWI blcklash betwNn pinion and O!eck bickl11$h 
rin'i)orsidegear 

Ring,pinionorsidegeanwomorchipped ln~pectgea!'l 

Pinionshaftbe~rlngworn 

Whet I bearing worn 

Differential bearing loose or worn 

Tireswornorimproperlyinftated 

Replacebearin'iJ 

Replacebearin'iJ 

Ti!ihtenorrtplacebearings 

Replac:etlreorinflatetiresto 
properpreuure 

Ali'iJflmentincorreet Checkfront endalignment 

Wheel bearing adjusted too tightly Adjust wheel bearing 

Frontorrearsuspensionpamlooseor Tightenorreplaces.uspension 
broken part 

Steerin'i)linkageiOOSotnorworn Ti'i)htenorreplacetteering 
linkage 

Steering gear out of adjustment or broken Adjust or rtPiir neering gear 

Vthieltoverloaded 

Shock absorber worn out 

Springs weak 

Tires improperly inflated 

Stabilizerbarbentorbroken 

Shockabsorberwomou1 

Check loading 

Replace spring 

lnflatetirestoproperpressure 

lnspectstabiliurblr 

Replaoeshoc:ktbsorber 

Front wheel shimmy Tires worn or improperly infll!ed Replaoetireorinflatetires 
to proper pressure 

Abnormal tire weer 

Wheelsoutofbltance 

Steeringdamperwornout 

Shoc:kabsorberwornout 

Ali'iJflmentincorrect 

Wheel bearings worn or Improperly 
adjust&<! 

Steeringknud<lebearingwom 

StttringlinkageiOO'Ieorworn 

Steerin'i)gearoutofadjustmentorbroken 

Tirtsimproperlyinflated 

Shoc:kabsorbenworn0<1t 

Ali'iJflmentinoorrtct 

Balance wheels 

I 
Replace steering damper 

Replace shock absorber 

Oleckfrontendali'iJflment 

I 

Rop"~""i"'whHI 
bearings 

Replace bearing 

~lha';norreplaoesteering 

AdJUitorrePiitlleeringgear 

lnflatttiretoproperpressure 

Replaoe!.hockabsoi-ber 

Check toe·in 

,,,. 
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FRONT AX LE AND SUSPENSION -Front Wheel Alignment FA·3 

FRONT WHEEL ALIGNMENT 
1. MAKE FOLLOWING CHECKS AND CORRECT ANY 

PROBLEMS 

(a) Check the tires for wear and proper inflation. 

Correct t ire pressure: See page A· l O 

(b) Checkthewheelrunout. 

Lateral runout : Less than 1.2 mm (0.047 in .) 

(c) Check the front wheel bearings for looseness. 

(d) Check the front suspension for looseness. 

(e) Check the steering linkage for looseness. 

(f) Use the standard bounce test to check that the front 
absorbers work properly. 

2. INSTALL WHEEL ALIGN MENT EQUIPMENT 

Follow the specific instructions of the equipment manu· 
facturer. 

3. CHECK CAMBER AND KING PIN INCLINATION 

Camber : 1" t 45' 
King pin inclinat ion: 9" 30' t 45' 

If camber or king pin inclination checks are not within 
specification, recheck the steering knuckle parts and the 
front wheel for bending or looseness. 

4. CHECK CASTER 

FJ62,BJ· HJ60LIR)G 

FJ62,8J·HJ60LIRIV 

FJ · BJ 
70 ·73$eries 

FJ · BJ · HJ 
75LV · 75RV Mrit'l 

FJ · BJ·HJ 
75LP · 75RPserits 

0"55' ±1° 

If caster IS not as spec1f1ed, mspect and replace damaged 
or worn parts. 



FA-4 FRONT AX LE AND SUSPENSION- Front Wheel Alignment 
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5. ADJUST TOE-IN 

(a) Make sure the wheels are positioned straight ahead. 

(b) Mark the center of each rear tread at spindle height 
and measure the distance between the marks of right 
and left tires. 

(c) Advance the vehicle until the marks on the rear side 
of the tir~ come to the front . 

NOTE: The toe-in should be measured at the same point 
on the tire andatthesame level. 

(d) Measure the distance between the marks on the front 
sideofthetires 

Tire 

""•' Bill 

Toe-in mm(in.l 

ln'P'Clion STD Adju$tmenl STO 

-1.::2 (-0.04!0.081 )-1:1:1 (-0.04.t0.04) 

1 .t 2 (0.04 .t 0.08) 1 .t 1 (0.04 .t 0.04) 

4 .t2 {0. 16 ±0.081 4 ± 1 (0.16:t0.04) 

(e) Makesurethesteeringgeariscentered. 

(f) Loosen the nuts holding the clamps to the tie rod. 

(g) Adjust toe- in to the correct value by turning the tie 
md. 

(h) Torque the nuts holding the c lamps. 

Torque: 375 kg-em (27 ft ·lb, 37 N·m) 

NOTE: Insure that the lengths of the tie rod ends are 
the same. 

6. ADJUST WHEEL ANGLE 

Remove the caps of the knuckle stopper bolts and check 
the steering angles 

WhHlangle 

[ rnsldewheel 

Ouuidewheel , . 
, . 

NOTE: When the steering wheel is fully turned, make 
sure that the wheel is not touching the body or brake 
flexible hose. 

If maximum steering angles differ from the standard value, 
adjust the wheel angle with the knuckle stopper bolts. 

Torque : 450 kg-em (33 ft-lb , 44 N·m ) 

If the wheel angle still cannot be adjusted within limits, 
inspect and replace damaged or worn steering parts. 



FRONT AXLE AND SUSPENSION - Front Wheel Alignment 

7. INSPECT SIDE SLIP WITH SIDE SLIP TESTER 

Sideslip limit : 
Leu t han 3.0 mm/m (0.118 in./3.3 ft) 

FA-5 

If the side slip exceeds the limit, the toe-in or other front 
wheel alignment may not be correct. 
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FRONT AXLE AND SUSPENSION - Free Wheel Hub 

REMOVAL OF FREE WHEEL HUB 

1. REMOVE FREE WHEEL HUB COVER 

(a) Set the control handle to FREE. 

FA 7 

(b) Remove the cover mounting bolts and pul l off the 

2. RE MOVE SNAP RI NG 

Using snap ring pliers, remove the snap ring. 

3. REMOVE FREE WHE EL HUB BODY 

(a) Remove the mounting nuts. 

(b) Using a brass bar and hammer, tap the bolt heads 
and remove the cone washers. 

(c) Pu ll off the free wheel hub body. 

DISASSEMBLY OF FREE WHEEL HUB 

1. REMOVE CONTROL HANDLE FROM FREE WHEEL 
HUB COVER 
(a) Using snap ring pliers, remove the snap ring. 

(b) Remove the control handle. 

(c) Remove the steel ball and spring from the control 
handle. 

2. REMOVE INNER HUB AND FREE WHEEL HUB RING 
FROM FREE WHEEL HUB BODY 

{a) Using a screwdriver, remove the snap ring. 

(b) Remove the inner hub and free wheel hub ring. 



FA-8 FRONT AXLE AND SUSPENSION- Free Wheel Hub 

3. REMOVE FREE WHEEL HUB RING FROM INNER HUB 

(a) Using snap ring pliers, remove the snap ring. 

(b) Remove the free wheel hub ring and spacer. 

2. INSPECT BODY AND CLUTCH 

Check that the clutch moves smoothly in the body. 

3. MEASURE OIL CLEARANCE BETWEEN INNER 
HUB AND FREE WHEEL HUB RING 

Oil clearance (A- B): 0.3 mm (0.012 in. ) 



FRONT AXLE AND SUSPENSION- Free Wheel Hub 

ASSEMBLY OF FREE WHEEL HUB 
(See page FA-6) 

FA·9 

1. APPLY MP GREASE TO SLI DING SURFACE OF PARTS 

2. INSTALL CONTRO L HANDLE TO COV ER 
(a) Install the seal, spring and steel ball to the handle. 

(b) Insert the handle in the cover and install the snap ring 
with snap ring plie~. 

3. INSTALL TENSION SPR ING IN CLUTCH 
Install the tension spring in the clutch with the spring end 
aligned with the initial groove. 

4 . INSTALL FOLLOWER PAWL TO CLUTCH 

(a) Place the follower pawl on the tension spring with 
one of the large tabs against the bent spring end. 

(b) Place the top ring of the spring on the small tabs. 

5. INSTALL CLUTCH AND SPRIN G INTO COVER 
(a) Place the spring between the cover and clutch with 

the large spring end toward the cover. 
(b) Compress the spring and install the clutch with the 

pawl tab fit to the handle cam. 



FRONT AXLE AND SUSPENSION - Free Wheel Hub 

6. INSTALL SPACER AND FREE WHEEL HUB RING TO 
INNER HUB 

(a) Install the spacer and free wheel hub ring to the inner 
hub. 

(b) Using snap ring pliers, install the snap ring. 

7. INSTALL INNER HUB AND FREE WHEEL HUB RING 
IN FREE WHEEL HUB BODY 

(a) Insert the inner hub and free wheel hub ring in the 
body. 

(b) Using a screwdriver, install the snap ring. 

8. TEMPORARILY INSTA LL COVER TO BODY AND 
CHECK FREE WHEEL HUB 

(a) Set the control handle and clutch to the free position. 

(b) Insert the cover in the body and verify that the inner 
hub turns smoothly. 

(c) Remove the cover from the body. 



FRONT AX LE AND SUSPENSION - Free Wheel Hub 

INSTALLATION OF FREE WHEEL HUB 
(See page FA-6) 

1. INSTALL FREE WHEEL HUB BODY 

FA11 

(a) Place the gasket in position on the front axle hub. 

(b) Install the free wheel hub body with six cone washes 
and nuts. Tighten the nuts. 

Torque : 315 kt-em (23 ft-lb, 31 N-ml 

2. INSTALL SNAP RING 

(a) Install a bolt in the axle shaft and pu ll it out. 

(b) Using snap ring pliers, install the snap ring. 

(c) Remove the bolt. 

3. APPLY MP GREASE TO INNER HUB SPLINES 

4. INSTALL FREE WHEEL HUB COVER WITH NEW 
GASKET 

(a) Set the control handle and clutch to the free position. 

(b) Place a new gasket in position on the cover. 

(c) Install the cover to the body with the follower pawl 
tabs aligned with the non-toothed ponions of the 
body. 

(d) Tighten the cover mounting bolts. 

Torque: 100 kg-em (7 tt-lb, 10 N·m) 
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Front Axle Hub 
DISASSEMBLY OF FRONT AXLE HUB 

1. RE MOVE DISC BRAKE CYLINDER 

(a) Using SST, disconnect the brake tube. 

SST 09751-36011 

(b ) Remove the brake cal iper. 

2. REMOVE FLA NGE OR FREE WHEEL HUB 

NOTE: For the free wheel hub. (See page FA-7) 
(a) Remove the cap from the flange. 

(b) Using snap ring pliers, remove the snap ring. 

(c) Remove the mounting nuts. 

FA-13 

(d) Using a brass bar and hammer, tap the bolt heads 
and remove the cone ~vashers. 

(e) Install and tighten the two bolts, and remove the 
flange. 

3. REM OVE AX LE HUB WITH D ISC 

(a) Using a screwdriver, release the lock washer. 

{b) Using SST, remove the lock nut. 

SST 09607·60020 
(c) Remove the lock washer and adjusting nut. 

(d) Remove the axle hub with the disc. 



FA-14 FrlONT AX LE AND SUSPENSION- Front Axle Hub 

4. REMOVE INNER BEARING AND OIL SEAL 

{a) Using SST, remove the oil seal. 

SST 09308{)()()10 

{b) Remove the inner bearing from the hub. 

INSPECTION AND REPAIR OF FRONT 
AXLE HUB 

1. INSPECT BE ARING 

Clean the bearings and outer races and inspect them for 
wear or damage. 

2. REPLACE BEARING OUTER RACE 

(a) Using a brass bar and hammer, drive out the bearing 
outer race. 

{b) Using SST, carefully drive in the new bearing outer 

SST 09608·35013 

ASSEMBLY OF FRONT AXLE HUB 
(See page FA-12) 

1. PAC K BEARINGS WITH MP GREASE 

{a) PlaceMPgreasein tl1epalmofyourl1and. 

{b) Pack grease into tl1e bearing, continuing until tl1e 
grease oozes out from the other side. 

(c) Do the same around the bearing circumference. 

2. COAT INSIOE OF HUB AND CAP WITH MP GREASE 



FRONT AX LE AND SUSPENSION- Front Axle Hub FA 15 
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3. INSTALL INNER BEARING AND OIL SEAL 

Place inner bearing into the hub. Using SST, dr ive the oil 
seal into the hub. Coat the oil seal with MP grease. 

SST 09608-35013 

INSTALL AX LE HUB ON SPINDLE 

(a) Place the ax le hub on the spindle. 

(b) Install the outer bearing and thrust washer. 

5. ADJUST PRELOAD 

(a) Using SST, torque the bearing adjusting nut. 

SST 09607-60020 

Torque: 600 kg-em (43 ft·lb, 59 N-m) 

(b) Turn the hub right and left two or three times. 

(c) Using SST, retighten the bearing adjusting nut. 

SST 09607-60020 

Torque : 600 kg·cm (43 ft·lb, 59 N·ml 

(d) Loosen the nut until it can be turned by hand. 

(e) Using a spring tension gauge, measure the frictional 
force of the oil seal at the hub bolt. 

(f) Aetightentheadjustingnut. 

Torque: 40-70 kg-em (35- 60 in.-lb, 4.0-6.8 N-m) 

(g) Using a spring tension gauge, measure the preload. 

Preload (starting): 
Frictional force plus 0.4 - 3.3 kg 

(0.9- 7.31b, 4- 32 N) 

6. INSTALL LOCK WASHER AND LOCK NUT 

(a) Install the lock washer and lock nut. 

(b) Using SST, torque the lock nut. 

SST 09607-60020 

Torque: 800 kg-em (58 ft-lb, 78 N·ml 

(c) Che<:k that the bearing has no play. 

(d) Using a spring tension gauge, check the preload. 

Preload (starting): 
Frictional force plus 0.4 - 3.3 kg 

(0.9 -7.31b, 4 -32 N) 

If not within specification, adjust with the adjusting nut. 

(e) Secure the lock nut by bending one of the lock 
washer teeth inward and another lock washer tooth 
outward. 



FA-16 FRONT AXLE AND SUSPENSION- Front Axle Hub 

7. INSTALL FLANGE OR FREE WHEEL HUB 

NOTE: In the case of the free wheel hub. !Seepage FA-9) 

(a) Place the gasket in position on the axle hub. 

(b) Install the flange to the axle hub. 

!c) Install sixconewashersand nuts. 
Torque the nuts. 

Torque: 315 kg-em (23 ft-lb, 31 N·ml 

(d) Install a bolt in the axle shaft and pull it out. 

(e) Using snap ring pliers, install the snap ring. 

(f) Remove the bolt. 

(g) Install the cap to the flange. 

8. INSTALL BRAKE CALIPER 

(a) Install thebrakecalipertothesteeringknuckle. 
Torque the mounting bolts. 

Torque: 900 kg-em (65 ft·lb, 88 N·m) 

(b) Using SST, connect the brake tube. 

SST 09751-3601 1 

Torque : 155 kg-em (11 ft·lb, 15 N·m) 

9. BLEED BRAKE LINE 
(See page BR-6) 



FR ONT AX LE AND SUSPENSION - Steering Knuckle and Axle Shaft FA·17 

+ Dun Seal 

I ktcm lft·lb, N-mH : 5-pe(:itied torQue 
+ : Non·reuublel)lft 

STEERING KNUCKLE AND 
AXLE SHAFT 
COMPONENTS 

Fronl Axil Hub with Oisc 

FrH WhHIHub 
~- ---------------

' f@ f@~ 
~--------- - ------



FA-18 FRONT AXLE AND SUSPENSION- Steering Knuckle and Axle Shaft 
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DISASSEMBLY OF STEERING KNUCKLE 
AND AXLE SHAFT 

1. REMOVE FRONT AXLE HUB 
(See page FA-13) 

2. REMOVE KNUCKLE SPINDLE MOUNTING BOLTS 

3. REMOVE DUST SEAL AND DUST COVER 

4. REMOVE KNUCKLE SPINDLE 

Using a brass bar, tap the knuckle spindle off of the steer­
ing knuckle. 

5. REMOVE AX LE SHAFT 

Position one flat part of the outer shaft upward and pull 
out the axle shaft . 

6. DISCONNECT TIE ROD FROM KNUCKLE ARM 

Using SST, disconnect the tie rod from the knuckle arm. 

SST 09611 -22012 



FRONT AXLE AN D SUSPENSION - Steering Knuckle and Axle Shaft FA 19 

7. REMOV E OIL SEAL SET AND RETAINER 

8. REMOVE KNUCKLE ARM A ND BEARING CAP 

(a) Remove the knuckle arm and bearing cap mounting 

(b) Using a brass bar, tap the slits of the cone washers 
and remove them from the knuckle arm. 

(c) Using SST, push out the knuckle arm and shims from 
the steering knuckle. 

SST 09606·60020 

NOTE : Use the SST without a collar. 

(d) Using SST, push out the bearing cap and sh ims f rom 
the steering knuckle. 

SST 09606·60020 

9. REMOVE STEERING KNUCKLE AN D BEARING 

NOTE : Mark the removed adjusting shims and bearings 
so as to enable reassembling them to their proper posi· 
tions. 



FA-20 FRONT AXLE AND SUSPENSION - Steering Knuckle and Axle Shaft 

INSPECTION AND REPAIR OF STEERING 
KNUCKLE AND AXLE SHAFT 

1. INSPECT KNUCKLE SPINDLE 

Clean the knuckle spindle and inspect the bushing for wear 
or damage. 

2 . REPLACE BUSHING 

(a) Using SST, remove the bushing. 

SST 09612-65013 

(b) Using SST, press a new bushing into the spindle. 

SST 09608-35013 

3. INSPECT BEARING 

Clean the bearings and outer races and inspect them for 
wear or damage. 

4. IF NECESSARY, REPLACE BEARING OUTER RACE 

(a) Using a brass bar, drive out the bearing outer race. 

(b) Using SST, carefully drive in a new bearing outer 
race. 

SST 09605-60010 

INSPECT BIRFIELD JOINT INNER PARTS 

(a) Hold the inner shaft ina vise. 

(b) Place a brass bar against the joint inner race and drive 
out the outer shaft. 
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(c) Tilt the inner race and cage and take out the bearing 
balls one by one. 

(d) Fit the two large openings in the cage against the pro­
truding parts of the outer shaft. Pull out the cage and 
inner race. 

(e) Take out the inner race from the cage through the 
large opening. 

(f) Clean and inspect the joint inner parts for wear or 
damage. 

(g) Coat the joint inner parts and inside of the outer shaft 
with Molybdenum disulphide lithium base grease. 

(h) Insert the inner race in the cage through the large 
opening. 

(i) Position the protruding end and the inner race to­
ward the wide side of the cage. 

(j) Assemble the cage and inner race to the outer shaft 
by fitting the two large openings in the cage against 
the protruding parts of the outer shaft. 



FA·22 FRONT AXLE AND SUSPENSION- Steering Knuckle and Axle Shaft 
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(k) Make sure to position the wide side of the cage and 
the inner race protruding end outward. 

(I) Fit in theinnerraceand cage, and install the six bear· 
ingba!ls in the outer shaft. (See step (c)) 

(m) Pack Molybdenum disulphide lithium base grease in 
the outer shaft. 

(n) Install the new snap rings on the inner shaft. 

(o) Hold the outer shaft in a vise and, while compressing 
the snap inner ring, install the inner shaft to the outer 
shaft. 

(p) Verify that the inner shaft cannot be pulled out. 
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ADJUSTMENT OF STEERING KNUCKLE 
ALIGNMENT AND BEARING PRELOAD 

NOTE: Whenever the axle housing or the steering knuckle 
is replaced, the steering knuckle alignment and knuckle 
bearing preload are to be adjusted with the SST. 

SST 09634·600 13 

1. ADJUST BEARING PRELOAD 

{a) Using SST, remove the oil seal. 

SST 09308.00010 
{b) Coat the knuckle bearings lightly with Molybdenum 

disulphide lithium base grease. 

{c) Mount the SST on the housing with the bearings. 

SST 09634-600 13 

(d ) Add preload to the bearings by tightening nut F. 
Using a spring tension gauge, measure the preload. 

Preload (ltart ing): 3 .0 - 6.0 kg 
{6 .6 - 13.2 lb) 
(29 - 59N ) 

{e ) MeasuredistanceA. 

(f) Measure d istance B. 

The d ifference between A and B is the total adjusting 
shim thickness that is required to maintain the correct 
bearing preload . 

TOTA L SHI M THICKNESS C 

C • A - B 
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Adjusting s~im t~ ickne1s 

Thickness mm lin.) 

0.1 (0.004) 

0.2 (0.008) 

0 .3 10.012) 

0.510.020) 

1.0 (0.039) 

2. ADJUST STEERING KNUCKLE ALIGNME NT 

{a) Apply a light coat of red lead on the center part of 
rod D. 

(b) Press adapters A and B against the housing, press 
plug C against the rod D and turn lever G so that a 
line will be described on rod D. 

{c) Temporarily install the spindle to the knuckle. 
Tighten the bolt with two washers. 

(d) Dismount the SST from the housing, and mount it 
on the knuckle. 

SST 09634-60013 

NOTE: Use care not to erase the line when dismounting 
and remounting the SST. 

Make sure that rod D is in the same vertical direction that 
it was when mounted on the housing . 

{e) Turn rod 0 and mark another line on it. 
Measure distance D between the two lines. 

The thickness of the steering knuckle lower bearing 
shim E will be the distanceD less 3 mm (0.12 in.) 

LOWER SHI M THICKNESS E 

E = D - 3 mm 

The thickness of the steering knuckle upper bearing shim 
F will be the difference between the total adjusting shim 
thicknessC and shim thickness E. 

UPPER SHIM THICKNESS F 

F = C - E 

NOTE: Compare E and F with the thicknesses of the 
shims removed at disassembly. If there is considerable 
difference, remeasureEand F. 

(f) Apply Molybdenum disulphide lithium base grease to 
thefrontaxleshaftbushing. 
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ASSEMBLY OF STEERING KNUCKLE 
AND AXLE SHAFT 
!See page FA-17) 

1. INSTALL OI L SEAL TO AXLE HOUSING 

Using SST dri ve the oil seal into the axle housing. 

SST 09618·60010 

2. INSTA LL OI L SEAL SET 

Install the parts in the following order: 

(a) Feltdustseal 

(b) Rubber seal 

(c) -Steel ring 

3. PACK BEARINGS WITH MOLYBD ENUM DISULPHIDE 
LITHIUM BASE GREASE 

(a) Place Molybdenum disulphide lithium base grease 
in the palm of your hand. 

(b) Pack grease into the bearing and continue until the 
grease ooze1 out from the other side. 

(c) Do the same around the bea ring ci rcumference. 

4. INSTA LL STEERING KNUCK LE AND BEARINGS 

(a) Place the bearings in position on the knuckle and 
aJ: Ie housing. 

(b) Insert the knuckle on the axle housing. 

INSTALL KNUCKLE ARM AND BEARING CAP 

(a) Using SST, support the upper bearing inner race. 

~ 
SST 09606·60020 4

5 . 

~ NOTE o UoeSST withoooll". 

~SST C. _-' •••~•ITI'o''' ::: 

Install the knuckle arm over the shims that were 
originally used or were selected in the adjustment 
operations. 
Using a hammer, tap the knuckle arm into the bearing 
inner race. 
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(d) Using SST, support the lower bearing inner race. 

SST 09606·60020 

NOTE: Use SST with a collar. 
(e) Install the bearing cap over the shims that were 

originally used or were selected as described in ad· 
justmentoperations. 

(f) Using a hammer. tap the bearing cap into the bearing 
inner race. 

(g) Remove SST from the knuckle. 

(h) Install the cone washers to the third arm and torque 
the nuts. 

Torque: 975 kg-em (71 ft ·lb, 96 N·m) 

(i) Install the cone washers to the knuckle arm and 
torque the nuts. 

Torque: 975 kg·cm (71 ft·lb, 96 N·m) 

6. MEASURE BEARING PRELOAD 
Using a spring tension 9(1uge, measure the preload. 

Preload (starting): 3.0-6.0 kg (6.6- 13.21b) 
(29-59N) 

7. CONNECT TIE ROD TO KNUCKLE ARM 
Torque the castle nut and secure it with a new coner pin. 

Torque : 925 kg·cm (67 ft·lb, 91 N·m) 

8. INSTALL OIL SEAL SET TO KNUCKLE 
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9. INSTA LL AXLE SHAFT 

Position one flat part of the outer shaft upward, and install 
the shaft. 

10. PACK MOLYBDENUM DISULPHIDE LITHIUM BASE 
GREAS E 

Pack Molybdenum disulphide lithium base grease into the 
knuckletoaboutthreefourthsoftheknuckle. 

11. INSTALL KNUCKLE SPINDLE, OUST COV ER WITH 
NEW GASKETS AND DUST SEAL 

(a) Place a new gasket in position on the knuckle and 
install the spindle. 

(b) Place the gasket, dust cover and dust seal on the 
spindle. 

(c) Torque the spindle mounting bolts. 

Torque: 475 kg-em (34 ft·lb, 47 N·ml 

12. INSTA LL AX LE HUB (See page FA·14) 
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FRONT DIFFERENTIAL 
COMPONENTS 

ON-VEHICLE REPLACEMENT OF OIL SEAL 

1. DISCONNECT PROPELLER SHAFT FROM 
DIFFERENTIAL 

(a) Placealignmentmarksontheflanges. 

(b) Remove the four bolts and nuts. 

2. REMOVE COMPANION FLANGE 
(See nep 2 on page RA-15) 

3. REMOVE OIL SEAL AND OIL SLINGER 

(a) Using SST, remove the oil seal from the housing. 

SST 09308-10010 

(b) Remove the oil slinger. 

4 . REMOVE REAR BEARING AND BEARING SPACER 
(See step 4 on page RA-16) 

5. INSTALL NEW BEARING SPACER AND FRONT 
BEARING 

6. INSTALL OIL SLINGER AND NEW OIL SEAL 

(a) lnstalltheoilslingerfacingasshown. 

(b) Using SST. drive in a new oil seal as shown. 
SST 09554-30011 

Oil seal drive in depth : 1.0 mm (0.039 in.) 

(c) Apply MP grease to the oil seal lip. 



FRONT AXLE AND SUSPENSION - Front Differential FA29 

~ 
Lnsth1nSmm t0.20 in.) 

7. INSTALL COMPANION FLANGE 
(See step 6 on page RA-16) 

8. STAKE DRIVE PINION NUT 

9. CONNECT PROPELLER SHAFT FLANGE TO 
COMPANION FLANGE 

(a) Align the marks on the flanges and connect the 
flanges with four bolts and nuts. 

(b) Torque the four bolts and nuts. 

TorQue: 750 kg-em (54 ft·lb, 74 N·ml 

10. CHECK DIFFERENTIAL OIL LEVEL 

Fill with hypoid gear oil if necessary. 

Hypoid gear oil: API GL-5 
Above - 18oC (0° F) SAE 90 
Below - 18°C (0° F) 

SAE SOW or SOW-90 
Capacity : 3.0 liters (3.2 US qts, 2.6 Imp. qts) 

REMOVAL OF FRONT DIFFERENTIAL 

1. DRAW OUT FLUID WITH CONTAINER 

2. REMOVE FRONT AXLE SHAFTS 
(See page FA-18) 

3. DISCONNECT PROPELLER SHAFT 

4. REMOVE FRONT BRAKE TUBE 

(a) Remove the three clamp bolts and nut. 

(b) Using SST, disconnect the brake hose at the frame 
side and remove the clip. 

SST 09751 ·36011 

(c) Remove the three-way with the brake hose and tubes. 

5. REMOVE DIFFERENTIAL CARRIER ASSEMBLY 



FA30 FRONT AX LE AND SUSPENSION - Front Differential 

~ 
Lessthln5mm(0.20 in.) 

DISASSEMBLY OF DIFFERENTIAL 
(See page RA-21) 

INSTALLATION OF DIFFERENTIAL 
(See page FA-28) 

1. INSTALL A NEW GASKET 

Install a new gasket onto the axle housing. 

2. INSTALL DIFFERENTIAL CARRIER ASSEMB LY 

Install the differential carrier assembly in the axle and 
install the ten nuts. 

J . INSTALL FRONT BRAKE TUBE 

(a) Install the three-way with the brake hose and tubes 
to the axle housing. 

(b) Using SST, connect the brake hose at the frame side, 
and install the clip. 

SST 09751 -36011 

(c) Install the four clamp to the axle housing with bolts. 

4. CONNECT PROPELLER SHAFT FLANGE TO 
COMPANION FLANGE 

(a) Align the marks on the flanges and connect the 
flanges with the four bolu and nuts. 

(b) Torque the bolts and nuts. 

Torque : 750 kg-em (54 ft ·lb, 74 N·m) 

5. INSTALL FRONT AXLE SHAFT 
(See page FA-25) 

6. INSTALL OAAIN PLUG AND FILL DIFFERENTIAL 
WI TH GEAR OIL 

Different ial oil: 
API GL-5 hypoid gear oil 
SAE 90 above - 18°C (Oo F) 
SAE SOW or SOW-90 below - 18°C (O" F) 

Capacity: 3.0 liters (3.2 US qts, 2.6 Imp. qts) 

Install a filler plug. 

7 . BLEED BRAKE LINE 
(See page BA-6) 



FRONT AXLE AND SUSPENSION - Front Suspension FA·31 

! kg-em !ft·lb, N·ml l : Tightening torque 

• : Non-reuublepart 

FRONT SUSPENSION 
COMPONENTS 

Leaf Spring and Shock Absorber 
REMOVAL OF LEAF SPRING AND SHOCK 
ABSORBER 

1. JACK UP AND SUPPORT BODY 

(a) Jack up and support the body on stands. 

(b) Lower the axle housing until the leaf spring tension 
is free, and keep it at this position. 

2. REMOVE SHOCK ABSORBER 



FA-32 FRONT AXLE AND SUSPENSION- Front Suspension 

3. REMOVE U·BOL TS 

(a) Remove the U·bolt mounting nuts. 

(b) Remove the spring lower seat. 

{c) Remove the U-bolts. 

4. REMOVE LEAF SPR ING 

(a) Remove the hanger pin mounting nut. 

(b) Remove the shackle pin mounting nuts. 

(c) Removethehangerpin. 

(d) Remove the shackle pin. 

(e) Remove the leaf spring. 

REPLACEMENT OF LEAF SPRING 

1. BENO OPEN SPRING CLIP 

Using a chisel, pry up the spring clip. 

2. REMOVE CENTER BOLT 

Hold the spring near the center bolt in a vise and remove 
the cente r bolt. 

3. IF NECESSARY, REPLACE SPRING CUP 

(a) Drill off the head of the rivet, and drive it out. 

(b) Insta ll a new rivet into the holes of the leaf spring and 
clip. Then rivet with a press. 



FRONT AXLE AND SUSPENS ION - Front Suspension FA-33 

4. INSTALL SPR ING CENTER BO LT 

(a) Attachthespringsilencer. 

(b) Align the leaf holes and secure the leaves with a vise. 

(c) Install and tighterithespringcenterbolt. 
Torque : 350 - 550 kg-em (26 - 39 ft -lb, 35 - 53 N·m ) 

5. BEND SPRING CL IP 

Using a hammer, bend the spring clip into position. 

INSTALLATION OF LEAF SPRING 

1. INSTAll LEAF SPRING 

(a) Insert the bushings into the frame and into both ends 
of the leaf spring. 

(b) Place the leaf spring in posit ion. 

(c) Install thehangerpin and tighten the nut. 

Torque : 130 kg-em (9 ft -lb, 13 N·m) 

(d) lnsta lltheshacklepin. 

(e) Install the plate and provisionally install the nuts. 

2. INSTALL U-BOL TS 
(a) Insert the head of the leaf spring center bolt into the 

hole in the axle housing bracket and install. 



FA-34 FRONT AXLE AND SUSPENSION - Front Suspension 

(b) Install thespringseatandnuts. 

(c) Tighten the U·bolt mounting nuts. 

Torque : 1,250 kg-em (90 ft·lb, 123 N·m) 

NOTE: Tighten the U·bolts so that the length of all the 
U·bolts under the spring seat are the same. 

3. INSTAll SHOCK ABSORBER 

(a) Position the shock absorber and install the bushings 
retainers and nut. 

Torque : 260 kg-em (19 ft·lb , 25 N·m) 

(b) Install the lower mounting bolt. 

Torque: 970 kg·cm (70 ft-lb , 95 N·m) 

4. STABILIZE SUSPENSION 

Remove the stands and bounce the car to stabilize the 
suspension. 

5. TIGHTEN HANGER PIN AND SHACKLE PIN 

Tighten the hanger pin nut. 

Torque : 930 kg-em (67 ft-lb, 91 N·m) 

Tightentheshacklepin nut. 

Torque: 930 kg-em (67 ft·lb, 91 N·m) 



FRONT AX LE AND SUSPENSION- Front Suspension 

Stabilizer Bar 
REMOVAL OF STABILIZER BAR 
(See page FA·31) 

FA·35 

1. DISCONNECT STABILIZER BAR FROM FRONT AXLE 
HOUSING 

Remove both stabilizer bar brackets from the axle housing. 

2. DISCONNECT STAB ILIZER BAR FROM FRAM E 

Remove the nuts, cushions and bolts holding both sides of 
the stabilizer bar to the frame and remove the stabilizer 

"''· 

INSTALLATION OF STABILIZER BAR 

1. CONNECT STABILIZER BAR TO FRAME 

Connect the stabilizer bar on both sides to the frame with 
bolts. 
Cushions and nuts as shown. 

Torque: 180 kg-em (13 ft·lb, 18 N·m) 

2. CONNECT STABILIZER BAR TO AXLE HOUSING 

Connect the stabilizer bar with the bracket and cushion. 

Torque: 130 kg-em (9 ft·lb, 13 N·m) 



REAR AXLE AND 
SUSPENSION 

TROUBLESHOOTING 

REAR AX LE SHAFT 

RA-1 

.... 
RA·2 

(Semi-floating Type) RA-3 

REAR AXLE SHAFT AND AXLE HUB 
{Full-floating Type) . RA-8 

REAR DIFFERENTIAL RA-15 

Conventional Type Differential RA-21 

Limited Slip Differential RA-32 

REAR SUSPENSION . RA-37 

Rear Shock Absorber and Leaf Spring . RA-39 

Stabilizer Bar . RA-43 



RA-2 

Oillnkfromrear 

Oilleaklrompinion 

"''" 

Noiseliinrearule 

Bottoming 

REAR AXLE AND SUSPENSION - Troubleshooting 

TROUBLESHOOTING 

PotslbleCIIUM 

Oil seal1 wom or dama9!'d 

Beeringretainer iOOM 

R .. raxlehousingcracked 

Oilleveltoohighorwronggrade 

Oil Mil wom or dam~ 

Companion flange loose or damaged 

Oillevelloworwronggrade 

Exceuivebac:klllihbetweenpinionandring 
or tide gear 

Ring, pinion Of side gean WQm or d'lipped 

Pinionshaftbearingworn 

Axleshaftbearingworn 

OifferentialbeiringlooseorW<~rn 

Vehicleoverloacltd 

Shock absorber worn out 

Springs weak 

··-Repl-oilseal 

Replace retainer 

Repair H r~eeemry 

Drainandreplaceoil 

Replace oil Mal 

TJghtenorreplaceflange 

Drair~ar~dreplace oil 

Check backlash 

lri$P11Ctgtlrl 

Replace bearing 

Re pl ecebearir~g 

Tightenorreplacebearings 

Replace shock absorber 

Replace spring 

,,,. 
RA-3,8 

RA-3,8 

RA-17 

RA-15 

RA-15 

RA- 18 

RA-21 

RA-21 

RA-3,8 

RA·21 

RA-38 

RA-38 



REAR AXLE AND SUSPENSION Rear Axle Shaft 

l kq-<:m(ft ·lb.N·m) ! : Specili&dtorque 

+ : Non-reuublepart 

REAR AXLE SHAFT 
(Semi-floating Type) 

COMPONENTS 

REMOVAL OF REAR AXLE SHAFT 

1. JACK UP AND SUPPORT VEHIC LE 

2. REMOVE WHEEL AND BRAKE DRUM 

RA-3 

3. REMOVE DRAIN PLUG AND DIFFERENTIAL OIL 

4. REMOVE PARKING BRAKE CABLE CLAMP 

5. REMOVE DIFFERENTIAL COVER 

(a) Remove the ten nuts and washer. 

(b) Remove the differential cover with gasket. 



RA·4 REAR AXLE AND SUSPENSION- Rear Axle Shaft 

6. REMOVE PINION SHAFT AND PINION SPACER 

(a) Remove the pinion shaft pin from the differential. 

(b) Remove the pinion shaft and spacer. 

NOTE: When the pinion shaft is removed, the pinion 
gear and thrust washer will come off also. 

7. REMOVE AXLE SHAFT LOCK 

Push the axle shaft to the differential side and remove the 
axle shaft lock. 

8. REMOVE AXLE SHAFT 

CAUTION: When pulling out the axle 5haft, be careful 
not damage the oil seal. 



REAR AX LE AND SUSPENSION - Rear Axle Shaft 

INSPECTION AND REPLACEMENT 
OF REAR AXLE SHAFT COMPONENTS 

1. INSPECT REAR AX LE SHAFT 

(a) Check for wear or damage. 

(b) Check the runoutofaxleshaft. 

Maximum runout : 0.8 mm (0.031 in.) 

RA·S 

2. INSPECT OIL SEAL AND BEARING FOR WEAR OR 
DAMAGE 

l f the oil seal and bearing is damaged or worn, replace it. 

3. REPLACE OIL SEAL AND BEARING 

(a) Using SST, remove the oil seal. 

SST 09308·00010 

(b) Using SST, remove the bearing. 

SST 09514-3501 1 

(c) Apply MP grease to the bearing. 

(d ) Using SST, drive in the bearing. 

SST 09608·20011 

(e) Using SST, drive in the oil seal. 

SST 09608· 200 11 
(f) Apply MP grease to the oil seal lip. 



RA-6 REAR AXLE AND SUSPENSION- Rear Axle Shaft 

INSTALLATION OF REAR AXLE SHAFT 
(See page RA-3) 

1. INSTA LL REAR AXLE SHAFT IN AXLE HOUSING 

lnsertthea)((eshaftintothehousing. 

CAUTION : When inserting the axle shaft, be careful not 
to damage the oil seal. 

2. INSTALL AX LE SHAFT LOCK 

(a) Install the axle shaft lock to the axle shaft. 

(b) Pull the axle shaft fully toward the outer side of 
vehicle. 

3. INSTALL PINION SHAFT AND PINION SPACER 

(a) Install the spacer and pinion shaft to the differential. 

(b) Measure the thrust clearance between the axle shaft 
and spacer. 

Maximum clearance 0.5 mm (0 .020 in.) 

lfnecessary,selectthespacer. 

Spacerthickne$.Se'S 

Thickness mm(in.) 

(1.142) 
29.4 (1.157) 
29.8 (1.173) 
30.2 (1.189) 
30.6 (1.205) 

(c) lnstall thepinionshaftpin. 

Torque: 275 kg-em (20 ft-lb, 27 N·m) 



REAR AXLE AND SUSPENSION - Rear Axle Shaft RA-7 

4. INSTA LL DIFFERENTIAL COVER 

(a) Install the new gasket and differential cover to the 
axle housing. 

(b) Install the ten nuts and washers. 

Torque : 130 kg-em (9 ft ·lb, 13 N·m) 

5. INSTALL PARKING BRAKE CABLE CLAMP 

6. INSTALL BRAKE DRUM AND WHEEL 

7. FILL DIFFERENTIAL WITH GEAR OIL 

Hypoid gear o il : API GL-5 
Above -18"C (0° F) SAE90 
Balow - 18"C (0° F) 

SAE SOW or SOW-90 
capacity : 2.5 liter1 (2 .6 US qts, 2.2 Imp. qts) 

NOTE: With LSD fill in hypoid gear oil 
LSD, SAE 90 API GL-5 

8 . LOWER VEHICLE 



RA-8 REAR AXLE AND SUSPENSION - Rear Ax le Shaft and Axle Hub 

I kg-em lft-lb, N-ml l Spe<: ifiedtorque 

• : Noo-reusable part 

REAR AXLE SHAFT AND AXLE HUB 
(Full-floating Type) 

COMPONENTS 

REM OVAL OF REAR AXLE SHAFT 

1. REMOV E AXLE SHAFT SET NUT 

Removethesixsetnutsandwashers. 

2. REMOVE CONE WASHER 

Using a hammer and brass-bar, tap on the bolt and remove 
thesixconewashers. 



REAR AXLE AND SUSPENSION- Rear Axle Shaft and Axle Hub RA-9 

~­
(~--

3. REMOVE REAR AX LE SHAFT 

{a) Install and tighten the two service bolts to the service 
hole. 

(b) If the axle shaft separates, remove the two service 
bolts. 

(c) Remove the axle shaft with the gasket. 

CAUTION: When pulling out the axle shaft, be careful 
nottodamagetheoil seal. 

INSPECTION OF REAR AXLE SHAFT 
COMPONENTS 

1. INSPECT REAR AXLE SHA FT 

Check for wear or damage. 

Maximum runout: 0.8 mm {0.031 in.) 

2. INSPECT OIL SEAL FOR WEAR OR DAMAGE 

If the oil seal is damaged or worn, replace it. 

3. IF NECESSARY, REPLACE OIL SEAL 

(a) Using SST, remove the oi l seal. 

SST 09308-00010 

(b) Using SST, drive in the oi l seal. 

SST 09517-36010 

(c) Apply MP grease to the oil seal lip. 



RA-10 REAR AXLE AND SUSPENSION- Rear Axle Shaft and Axle Hub 

INSTALLATION OF REAR AXLE SHAFT 

(!~\ ~·• :'""' . ..,oRA.S) 
APPLY MP GREASE TO OIL SEAL LIP 

INSTALL NEW GASKET AND INSERT AXLE SHAFT 

CAUTION: When inserting the axle shaft , be careful not 
todamagetheoilsea1. 

~ 
"* 

~ . 

DJm 

f!J¥ T 

3. INSTALL CONE WASHER AND SET NUT 

Install the cone washers and spring washers with six nuts. 

Torque: 340 kg·cm (25 ft·lb, 33 N·m) 

REMOVAL OF REAR AXLE HUB 
(See page RA-8) 

1. JACK UP VEHICLE AND REMOVE WHEEL 

2. REMOVE REAR AXLE SHAFT 
(See page RA-81 

3. REMOVE BRAKE DRUM 

(a) Remove the two bolts from the brake drum. 

(b) Remove the brake drum from the axle hub . 

4. REMOVE BEARING LOCK NUT 

(a) Remove the two lock nut bolts. 

(b) Using SST, remove the lock nut. 

SST 09509·25011 



REAR AXLE AND SUSPENSION- Rear Axle Shaft and Axle Hub RA-11 

1in 
Ol1lf 

~ 
Olm 

5. REMOVE REAR AX LE HUB 

Remove the axle hub with the lock nut plate and outer 
bearing. 

INSPECTION AND REPLACEMENT OF 
AXLE HUB COMPONENTS 

1. INSPECT AX LE HOUSING 

Using a magnetic flaw detector or flaw detecting penetrant, 
check fordamageorcracks. 

2. REMOVE OIL SEAL AND INNER BEARING 

{a) Using SST, remove the oil seal. 

SST 09308-00010 

{b) Remove the inner bearing from the axle hub. 

3. REMOVE BEARING OUTER RACE 

Using a hammer and brass bar, drive out the bearing outer 
racefromtheaxlehub. 

4. INSTA LL BEARING OUTER RACE 

Using SST, drive in the bearing outer race to the axle hub. 

SST 09608-35013 



RA-12 REAR AXLE AND SUSPENSION- Rear Axle Shaft and Axle Hub 

~ 
~~J \ 

5. PACK BEAR ING WITH MP GR EASE 

(a) Place MP grease in the palm of your hand. 

(b) Pack grease into the bearing, continuing until the 
grease oozes out from the other side. 

(c) Do the same around the bearing circumference. 

6. COAT INSIDE OF HUB WI TH MP GREASE 

7. INSTAll INNER BEARING AND Oi l SEAL 
(a) Install theinnerbearingtotheaxlehub. 

(b) Using SST, drive in the oil seal to the axle hub. 

SST 09608-35013 

(c) Apply MP grease to the oil seal lip. 

INSTALLATION OF REAR AXLE HUB 

~ ~ ~ "''' 
1
!S... poge RA-8) 

INSTAll AXLE HUS 

(a) Install the axle hubtotheaxlehousing. 
CAUTION : Be careful not to damage the oil seal. 
(b) Install the outer bearing. 

~~ 
~'~.~~· 

2. INSTAll lOCK PLATE AND BEARING lOCK NUT 

Ia) After fully pushing in the outer bearing, position the 
protrusion of the lock nut plate into the axle housing 
groove. 

(b) Temporarily install the bearing lock nut. 



REAR AX LE AND SUSPENSION Rear Axle Shaft and Axle Hub RA-13 

3. INSTALL BRAKE DRUM 

(a) Install the brake drum. 

(b) Tighten the two bolts. 

4. ADJUST PRELOAD 

(a) Using SST, torque the bearing lock nut. 

SST 09509·25011 
Torque: 600 kg-em (43 ft-lb, 59 N-ml 

(b) Snug down the bearing by turning the hub several 
times. 

(c) Using SST, retighten the bearing lock nut. 

SST 09509·2501 1 
Torque: 600 kg-em (43 ft-lb, 59 N-m) 

(d) Using SST, loosen the bearing lock nut until you can 
rotate it by hand. 

SST 09509-2501 1 
(e) Using a spring tension gauge, measure the frictional 

forceoftheoilseal. 

(f) Using SST, retighten the bearing lock nut. 

SST 09509-25011 

(g) Using a spring tension gauge, measure the preload at 
the hub bolt. 

Rear wheel bearing preload (at starting): 
Frictional force plus 0.4 - 3.3 kg 

(0.9 - 7.3 lb, 4 - 32 N) 

If preload is not within specification, the procedure above 
must be repeated. 



RA-14 REAR AXLE AND SUSPENSION - Rear Axle Shaft and A11le Hub 

Lod<N 
. '"''"' LoelcN1.1t 

Ax le H01.1ti"9 

(h) Align the lock nut mark with one of the marks on the 
axle housing, and place lock bolts in the holes at right 
angles to the lock nut. 

(i) Measu re the distance between the top surface of axle 
housing and the lock nut. 

Standard distance : - 0.2 - 0.9 mm 1-0.008- 0.035 in.) 

If not wi thin specification, reinstall the axle hub . 

(j) Check the movement of the drum. 

(k) Check the hub axial play. 

Hub axial play ; 
Less than 0 .1 mm (0.004 in.) 

5. INSTALL RE AR AXLE SHAFT 
(See page RA-10) 

6 . INSTAll WHEEL AND LOWER VEHICLE 



REAR AX LE A NO SUSPENSION -Rear Differential 

REAR DIFFERENTIAL 
COMPONENTS 

RA·15 

ON-VEHICLE REPL ·-
1. DISCON ACEMENT OF OIFFER~~~iA~RDPELLER SHA FT OIL SEAL 

(a) Place mat FROM 
{b) Remove t~:~arks on the flanges. 

our bolts and nuts. 

2. REMOV E COMPANION 
(a) Using a hamm FLANGE 

the nut. er and chisel, loosen thest 

~~T u,;og SST <o hold <ho "" •kod p•rt of 
09330·00021 ge, remove the nut. 



RA-16 REAR AXLE AND SUSPENSION Rear Differential 

(c) Using SST, remove the companion flange. 

SST 09950-20016 

3. REMOVE OIL SEAL AND OIL SL INGER 

(a) Using SST, remove the oil seal. 

SST 09308-1 0010 

(b) Remove the oil slinger. 

4. REMOVE FRONT BEARING AND BEARING SPACER 

(a) Using SST, remove the front bearing from the drive 
pinion. 

SST 09556-30010 

(b) Remove the bearing spacer. 

5. INSTALL NEW BEARING SPACER AND FRONT 
BEARING 

6. INSTALL OIL SEAL AND OIL SLI NGER 

(a) Install the oil slinger. 

{b) Using SST, install a new oil seal. 

SST 09554-30011 

Oil seat drive in depth: 1.0 mm {0.0394 in.) 

{c) Apply MP grease to the oil seat lip. 

7. INSTALL COMPANION FLANGE 
{a) Install the companion flange. 

(b) Coat the threads of a new nut with gear oil. 



RE AR AXLE AND SUSPENSION - Rear Differential 

(c) Using SST to hold the flange, tighten the nut. 

SST 09330-00021 

Torque: 2,500 - 4,500 kg-em 
(181-325 f t ·lb, 245- 441 N·m) 

RA-17 

NOTE: Torque the nut to the values above and the 
preload indicated below. 

Preload (at starting) : 9 - 13 kg-em 
(7.8- 11 .3 in..lb, 0.9 - 1.3 N-m) 

8. STA KE DRI V E PINION NUT 

9. CONNECT PROPELLER SHAFT TO COMPANION 
FLANGE 

(a) Align the matchmarks on the flanges and connect the 
flange with four bolts and nuts. 

(b) Torque the four bolts and nuts. 

Torque: 900 kg-em (65 ft·lb, 88 N·ml 

10. CHECK DIFFERENTIAL OIL LEV EL 

Fill with hypoid gear oil if necessary. 

Hypoid gear oil: API GL-5 
Above -18°C W FJ SAE 90 
Below - 18° C (0° F) SAE80Wor 80W·90 

capacity : 2.5 l iters (2.6 US qts, 2.2 Imp. qts) 

NOTE: With LSD fill in hypoid gear oil 
LSD, SAE 90 API GL·5 

REMOVAL OF REAR DIFFERENTIAL 

1. DRAIN DIFFERENTIAL OIL 

2. REMOVE REA R AXLE SHAFT ASSEMBLY 

(Semi-floating Type: See page RA-3) 
(Full· floating Type: See page RA-8) 

NOTE (For Semi-floating type): To prevent the pinion 
and washer from falling, after extracting the axle shaft, 
install the pinion shaftandshaftpin. 

3. DISCONNECT PROPELLER SHA FT FROM 
COMPANI ON FLANGE 
(a) Placematchmarksontheflanges. 

(b) Remove the four bolts and nuts. 



RA-18 RE AR AX L E AND SUSPENSION- Rear Differential 

4. REMOVE DIFFERENTIAL CARR IER ASSEMBLY 

INSPECTION OF DIFFERENTIAL 

1. CH ECK RI NG GEAR RUNOU T 

Replace if the runout is greater than the maJ~imum allowa· 
ble. 

Max.imum runout : 0.10 mm (0.0039 in .) 

2. CHECK RING GEAR BACKLASH 

If the backlash is not within specifications, adjust the side 
bearing preload or repair. 

Backlash : 0.15 - 0.20 mm (0.0059 - 0.0079 in.) 

NOTE: Measu re the backlash at three or four places and 
con firmthatitisthesamevalue. 

3. ADJUST RING GEAR BACKLASH 

(a) Remove the two adjusting nut locks. 

(b) Loosen the bearing cap bolt unti l it turns the adjust· 
ingnut. 

(c) Using SST, adjust the ring gear backlash until it is 
within specification. 

Backlash : 0.15 - 0.20 mm (0.0059 - 0.0079 in.) 
SST 09504-00011 

NOTE: The backlash is adjusted by turning the left and 
right adjusting nuts equal amounts. For example, loosen 
the nut on the left side one notch and tighten the nut on 
the right side one notch. 



Heel Cont~et 

REAR AXLE AND SUSPENSION- Rear Differential 

(d) Torque the bearing cap bolts. 

Torque: 800 kg-em (58 ft-lb, 78 N·m) 

RA 19 

(e) Select and install the adjusting nut lock on the bearing 

"P· 
Torque: 130 kg-em (9 ft ·lb , 13 N·m) 

4 . INSPECT TOOTH CONTACT BETWEEN RING GEAR 
AND DRIVE PINION 

(a) Coat three or four teeth at three different positions 
on the ring gear with red lead. 

(b) Hold the companion flange firmly and rotate the ring 
gear in both di rections. 

(c) Inspect the tooth pattern. 

~ FKtConuet 

../11 S"K'""'""""""m<".,woUb""'"' # ~ dTlvtpmlonclosertotller~nggnr 

________,~-~ lf-----
ToeContiC! _ FlankContact 

4 ~ 
~leetanidjust ingshimthatw i llshiftthedr i ve 
pinionawaytromth~ringgur. 

5. CHECK SI DE GEAR BACKLASH (Ex. LSD ) 

Measure the side gear backlash while holding one pinion 
gear toward the case. 

Backlash : 0.02-0.24 mm (0.0008- 0.0094 in.) 

If the backlash is not within specification, install the 
proper thrust washers. 



RA-20 REAR AXLE AND SUSPENSION - Rear Differential 

6. MEASURE PRELOAD 

Using a torque meter, measure the preload. 

Preload (at starting): 9 - 13 kg-em 
· (7.8- 11.3 in.-lb, 0.9-1.3 N·m) 

7. MEASURE TOTAL PRELOAD 

Total preload (while turning): 
Add preload (at starting) 4 - 6 kg-em 

(3.5-5.2 in.-lb, 0.4-0.6 N-m) 

-- •• ~ 1
1
N. STALLATION OF REAR DIFFERENTIAL 

~ INSTAL L DIFFER ENTIAL CARRIER ASSEMBLY 

(a) lnstallaoewgasket. 

(b) Install the differential carrier assembly in the axle 
housing. 

(c) Tightenthetennuts. 

Torque: 475 kg-em (34 ft ·lb, 47 N·ml 

2. CONNECT PROPELLER SHAFT TO DIFFERENTIAL 

~- · 
(a) Alignthematchmarksontheflanges. 

(b) Torque the four bolts and nuts. 

Torque : 900 kg-em (65 ft-lb, 88 N·m) 

INSTALL REAR AX LE SHAFT ASSEMBLY 

(Semi-floating Type : See page RA-6) 
(Full-floating Type : See page RA-10) 

4. FILL DIFFERENTI AL WITH GEAR OIL 

Hypoid gear oil : API GL-5 
Above - 18°C ( O~ F ) SAE 90 
Below - 18"C (O" F) SAE8C1Wor80W-90 

capacity: 2.5 liters (2.6 US qu, 2.2 Imp. qu) 

NOTE: With LSD fill in hypoid gear oil 
LSD, SAE 90 API GL-5 



REMOVAL OF 
(See page RA-171 DIFFERENTIAL 

DISASSEMBLY 
1. REMOV E COM OF DIFFERENTIAL 

(a) Using a ha;~N I ON FLANG E 
the nut. er and chisel, loosen the ~~T u,;ng SST <o hold <ho floo ' "kod "rt of 
09330·000

21 
ge, remove the nut. 

(c) Using SST, remove SST 09950-20016 the companion flange. 
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2. REMOVE OIL SEA L AND OIL SLI NGER 

(a) Using SST, remove the oil seal from the housing. 

SST 09308·100 10 

{b) Remove the oil slinger. 

RE MOVE FRONT BEAR ING AN D BEARI NG SPAC ER 

{a) Using SST. remove the front bearing from the drive 
pinion. 

SST 09556·30010 

(b) Removethebearingspacer. 

If the front bearing is damaged or worn, replace the 
bearing. 

4. REMOVE DIFFERENTI AL CASE AND RI NG GEAR 

(a) Plac_e matchmarks on the bearing cap and differential 

(b) Remove the two adjusting nut locks. 

(c) Remove the two bearing caps and two adjusting nuts. 

(d) Remove the bearing outer races. 

(e) Remove the differential case from the carrier. 

NOTE: Tag the disassembled parts to show their location 
for reassembly. 

5. REMOVE DRIVE PINION FROM DI FFERENTI AL 
CARRIER 
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INSPECTION AND REPLACEMENT OF 
DIFFERENTIAL COMPONENTS 

1. REPLACE DRI VE PI NION REAR BEAR ING 

RA-23 

(a) Using a press and SST, pull out the rear bearing from 
the drive pinion. 

SST 09950{)0020 

(b) Insta ll the washer on the drive pinion with the 
chamfered end facing the pinion gear. 

(c) Using a press and SST, press the reused washer and 
new rear bearing on the drive pinion. 

SST 09506-30011 

REPLACE DRI VE PI NION FRONT AND REAR 
BEARI NG OUTE R RACE 

(a) Using a hammer and brass bar, drive out the outer 

(b) Using a press and SST, drive in a new outer race. 

SST 09608-35013 

3. REMOV E SIDE BEARI NGS FROM DIFFERENTI AL 
CASE 
Using SST, pull the side bearing from t he differential case. 

SST 09950-20016 

4. REMOVE RING GEAR 
(a) Remove the ring gear set bolts and lock plates. 

(b) Place matchmarks on the ring gear and diffe rential 

(c) Using a plastic or copper hammer, tap on the ring 
gear to separate it from the differential case. 
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5. OISASSEMBLE DIFFERENTIAL CASE 

(a) Remove the pinion shaft pin. 

(b) Remove the following pans: 

• Pinion shaft 
• Two pinion gears and pinion thrust washers 
• Two side gears and side gear thrust washers 

6. ASSEMBLE DIFFERENTIAL CASE 

(a) Install the following parts: 

• Two side gears with side gear thrust washers 
• Two pinion gears with pinion thrust washers 
• Pinion shaft 

(b) Install thepinionshaftpin. 

(c) Check the side gear backlash. 
Measure the side gear backlash while holding one 
pinion gear toward the case. 

Standard backlash: 0.05 - 0.20 mm 
(0.0020- 0.001g in.) 

Using the table below, select thrust washers which will 
ensure that the backlash is within specification. 
Try to select washers of the same size for both sides. 

Thrunw•sherthickness 

Thickn" 1 mm(in.) 

1.55-1.65 (0.0610-0.06501 
1.70 - 1.80 (0.0669-0.0709) 
1.85-1.95 (0.0728-0.07681 
2.00-2.10 (0.0787-0.08271 

7 . INSTALL SIDE BEARINGS 

Using a press and SST, press the side bearings on the dif· 
ferentialcase. 

SST 09550·10012 

o 8 INSTALL RING GEAR ON DIFFE RENTIAL CASE 100 
C Ring Gear . (a) Clean the contact surface of the differential case. 

~-= ~---=-:-=--- .-::..::--~-- Oil 8~·",, 

1

!

0

b

1

J ~et~. the ring gear to about 100°C (21rFJ in an oil 

CAUTION: Do not heat the ring gear above 11o•c 
(230QF). 

Clean the contact surface of the ringgearwithclean· 
ingsolvent. 



REAR AX LE AND SUSPENSION - Rear Differential RA-25 

(d) Then quickly install the ring gear on the differential 
case. 

(e) Align the marksontheringgearanddifferentialcase. 

(f) Coat the ring gear set bolts with gear oil. 

(g) Install the new lock plates and set bolts. Tighten the 
set bolts uniformly and a little at a time. Torque the 
bolts. 

Torque: 1,125 kg-em (81 ft-lb, 110 N-m) 

(h) Using a hammer and drift punch, stake the lock plates. 

NOTE: Stake one claw flush with the flat surface of the 
nut. For the claw contacting the protruding portion of the 
nut, stakeonlythehalfon the tightened side. 

(i) Check the ringgearrunout. 

Maximum runout: 0.10 mm (0.0039 in.) 

Install the differential caseontothecarrierandtightenthe 
adjusting nut just to where there is no play in the bearing. 

ASSEMBLY OF DIFFERENTIAL 
(See page RA-21 l 

1. TEMPORARILY ADJUST DRIVE PINION PRELOAD 

(a) Install the following parts: 

• Drive pinion 
• Front bearing 

NOTE: Assemble the spacer, oil slinger and oil seal after 
adjusting the gear contact pattern. 

(b) Install the companion flange. 



RA·26 REAR AXLE AND SUSPENSION - Rear Differential 

(c) Adjust the drive pinion preload by tightening the 
companion flange nut. 

Using SST to hold the flange, tighten the nut. 
SST 09330..()()()21 

CAUTION : As there is no spacer, tighten a li ttle at a 
time, being careful not to overtighten. 

(d) Using a torque meter, measure the preload. 

Preload : 
New bearing 

19-26 kg·cm (16.5-22 .6 in.·lb, 1.9-2.5 N·m) 
Reused bearing 

9- 13 kg·cm (7.8- 11 .3 in.·lb, 0.9-1 .3 N·ml 

2. INSTALL DIFFERENTIAL CASE IN CARRIER 

(a) Place the bearing outer races on their respective bear· 
ings. Make sure the left and right outer races are 
not interchanged. 

(b) Install the case in the carrier. 

3. INSTALL ADJUSTING NUTS 

Install the adjusting nuts on their respective carrier, mak· 
ing sure the nuts are threaded properly. 

NOTE : Make sure that there is backlash between the ring 
gearanddrivepinion. 

4. INSTALL BEARING CAPS 

Align the marks on the cap and carrier. Screw in the two 
bearing cap bolts two or three turns and press down the 
bearing cap by hand. 

NOTE : If the bearing cap does not fit tightly on the car· 
rier, the adjusting nuts are not threaded properly. 
Reinstall theadjustingnutsifnecessary. 
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5. ADJUST SIDE BE ARING PRELOAD 

(a) Tighten the bearing cap bolts until the spring washers 
are slightly compressed. 

(b) Using SST, tighten the adjusting nut on the ring gear 
side until the ring gear has a backlash of about 0.2 
mm (0.008 in.) . 

SST 09504-00011 

{c) Using SST, firmly tighten the adjusting nut on the 
drive pi nion side. 

{d) Check the ring gear backlash. 

If tightening the adjusting nut creates ri ng gear backlash, 
loosen the nut so that backlash is eliminated. 

(e) Place a d ial indicator on the top of the bearing cap on 
theringgearside. 

{f) Adjust the side bearing for zero preload by tightening 
the other adjusting nut until the pointer on the indi· 
catorbeginsto move. 

(g) Tighten the adjusting nut 1 - 1}S notches from the 
zero preload position. 

{h) Using a dial indicator, adjust the ring gear backlash 
until it is within specification. 

Backlash : 0.15 - 0.20 mm (0.0059 - 0 .0079 in.) 

NOTE : The backlash is adjusted by turning the left and 
right adjusting nuts equal amounts. For example, loosen 
the nut on the left side one notch and tighten the nut on 
the right side one notch. 
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Heel Contact 

RE AR AX LE AND SUSPENSION - Rear Differential 

(i) TorQue the bearing cap bolts. 

Torque : 800 kg-em (58 ft-lb, 78 N·m) 

(j) Recheck the ring gear backlash. 

(k) Using a torque meter, measure the total preload. 

Tota l preload : 
In addit ion to dr ive pinion preload 

4 - 6 kg-em (3.5-5.2 in.·lb, 0.4-0.6 N·m) 
Backlash : 0.15 - 0.20 mm (0.0059 - 0.0079 in.) 

6. INSPECT TOOTH CONTACT BETWEEN RING GEAR 
AND DRI VE PI NION 

(a) Coat 3 or 4 teeth at three different positions on the 
ring gear with red lead. 

(b) Hold the companion flange firmly and rotate the ring 
gear in both directions. 

(c) Inspect the tooth pattern. 

~ Face Contact 

Selectao~dJuUngsh•mthatw•llbr~ngthe # 
dr~~ep.n•oncloser to the rmg gear ---------11 P<oo.,Com•~ ~ 

ToeC<:lntact vLr FlankContact 

~ 
Sele<:tanadjust ingshim thatwillshiftthedri~e 
pioionawavlromtheringgear . 
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Jf--
Dr i ~e in Depttl 

If the teeth are not contacting properly, use the following 
chart to select a proper washer for correction. 

Was.herttlieknesses 

Thickness 

1.0510.04131 
1.10 (0.04331 
1.15 (0.04531 
1.20 (0.04721 
1.25 (0.04921 
1.30 (0.05121 

mm{in.) 

1.35 (0.0531) 
1.40 (0.05511 
1.45 (0.05711 
1.50 (0.05911 
1.55 (0.06101 

7. REMOVE COMPANION FLANGE 
(See page RA-21 ) 

8. REMOVE FRONT BEA RING 
(See page RA-22) 

9 . INSTA LL NEW BEARING SPACER AND FRONT 
BEARING 

(a) Install a new bearing spacer on the shaft. 

(b) Install the front bearing on the shaft. 

10. INSTALL OIL SLINGER AND NEW OIL SEAL 

(a) Install the oil slinger facing as shown. 

(b) Using SST, drive in a new oil seal as shown. 

SST 09554-3001 1 

Oil seal drive in depth : 1.0 mm (0.039 in .) 

(c) Apply MP grease to the oil seal lip. 

11. INSTA LL COMPANION FLANGE 

(a) Install ttlecompanion flange. 
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{b) Coat the threads of a new nut with MP grease. 

(c) Using SST to hold the flange, tighten the nut. 
Torque the nut. 

SST 09330-()()()21 

Torque: 2,500- 4,500 kg-em 
(181 - 325 ft-lb, 245-441 N·m) 

12. ADJUST DRIVE PINION PRELOAD 

Using a torque meter, measure the preload of the backlash 
betweenthedrivepinion and ring gear. 

Preload : 
New bearing 

19-26 kg-em (16.5-22.6 in.-lb, 1.9-2.5 N-m) 
Reused bearing 

9 - 13 kg-em (7.8-11 .3 in.-lb, 0.9-1.3 N-m) 

(a) If preload is greater than the specification, replace the 
bearing spacer. 

(b) If preload is less than specification, retighten the nut 
130 kg-em {9 ft-lb, 13 N·m) at a time until the 
specified preload is reached. 

If the maximum torque is exceeded while retightening the 
nut, replace the bearing spacer and repeat the preload 
procedure. Do not back off the pinion nut to reduce the 
preload. 

Maximum torque: 
4,500 kg-em (325 ft-lb, 441 N-m) 

13. CHECK RUNOUT OF COMPANION FLANGE 

Maximum lateral runout: 
0.10 mm (0.0039 in.) 

Maximum radial runout: 
0.10 mm (0.0039 in.) 

14. STAKE DRIVE PINION NUT 
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15. INSTAll ADJUSTING NUT LOCKS 

(al Select either a No.1 or No.2 lock, whichever will fit 
the adjusting nuts. 

(b) Install the lock on the bearing caps. 

Torque: 130 kg-em (9 ft·lb, 13 N·ml 

INSTALLATION OF DIFFERENTIAL 
(See page RA-20) 
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Clutch Plate 

Adjustin Washer 

Limited Slip Differential (LSD) 
COMPONENTS 

s;do a..~;,;o\l''""w'"'" 

(;;"" "''" @Gl 

i<:~:~· .. ,® ~ ,,,{'t J;a~~ Thrun~w ... , 
@ I' ~ ~ 

.., S d~ Gear 

1 

~ 0 ·- ~ ~~~:;ng 

~, :-- : 
.. j ClutchPiate 

' · 

RHCase ~ LHCase · • 

I ks-.::m lft·lb, N-mH SpKifie-d torou~ 
+ Non·r~usablepart 

REMOVAL OF DIFFERENTIAL CASE 

1. REMOVE DIFFERENTIAL (See page RA-17) 

2. REMOVE DIFFERENTIAL CASE FROM CARRIER 
(See page RA-22) 

DISASSEMBLY OF LIMITED SLIP 
DIFFERENTIAL 

1. PUT MATCHMARKS ON RH AND LH CASE 
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2. DISASSEMBLE 01 FFERENTIAL CASE 

Remove the bolts uniformly a little a time. 

3. RE MOV E FOLLOWING PARTS FROM RH CASE: 

{a) Sidegear 

{b) Sidegearthrustwasher (3 pieces) 

{c) Clutch plate (3pieces) 

{d) Adjustingwasher 

NOTE: Keep the disassembled parts in order. 

4. REMOVE FOLLOWING PARTS FROM LH CASE: 

{a) Spring RH retainer and spring 

{b) Spider with pinion gear and thrust washer 

(c) Spring LH retainer 

(d) Sidegear 

(e) Side gear thrust washer {3 pieces) 

(f) Clutch plate (3 pieces) 

(g) Adjustingwasher 

NOTE: Keep the disassembled parts in order. 

INSPECTION OF COMPONENTS 

1. REPLACE PARTS THAT ARE DAMAGED OR WORN 

NOTE : If replacing the side gear, also replace the thrust 
washer making contact with it. 

2. INSPECT THRUST WASHERS FOR WEAR OR 
DAMAGE 
Check that the contact surface of the thrust washer is 
even and that no bare metal is showing. 

(For reference) 
Thickness limit: 1.74 mm (0.0685 in.) 

If necessary,replacethethrustwashers. 

NOTE: If replacing the thrust washer also replace the 
clutchplatemakingcontactwithit. 
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3. INSPECT CLUTCH PLATE FOR WEAR OR DAMAGE 

Check to see that there is no abnormal wear. 

If necessary, replace the dutch plate. 

4. INSPECT SPRING FREE LENGTH 

Measure the free length of the spring. 

Limit: 38.6 mm (1.520 in.l 

ASSEMBLY OF DIFFERENTIAL CASE 
(See page RA-32) 

NOTE: 
(a) Using a rag, clean off any foreign matter from the 

parts. 

(b) Apply LSD oil to the contact surfaces of the clutch 
platesandthethrustwashers. 

(c) Degreasethedifferentialcasebolts. 

1. INSTALL FOLLOWING PARTS TO LH CASE 

(a) Adjustingwasher 

NOTE: Assemble the adjusting washers so the washer 
without oil grooves faces into the case. 

(b) Clutch platesandsidegearthrustwashers. 

(c) Sidegear 

(d) Springretainer 

(e) Spider with pinion gear and thrust washer. 

NOTE: Align the holes of the spider and retainer. 
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2. INSTA LL FOLLOWING PARTS TO RH CASE: 

(a) Adjustingwasher 

NOTE: Assemble the adjusting washers so the washer 
without oil grooves face into the case. 
(b) Clutch plates and side gear thrust washers. 

(c) Sidegear 

(d) Spring retainer 

3. MEASURE SIDE GEAR BACKLASH 

Secure the LH side gear and measure the backlash while 
pushing in the spring retainer. 

Backluh: 0.05 - 0.24 mm (0.0020- 0.0094 in.l 

If the backlash is not within specification, adjust with an 
adjustingwasherofadifferentthickness. 

Adjusting wa$her thidc.ne»e$ mm (in.) 

Thickneu 

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) 

Mark Thickness 

2.55 (0.1004) 
2.60 (0.1024) 
2.65 {0.1043) 
2.70 {0.1063) 
2.75 (0.1083) 
2.80 {0.1102) 

4. MEASURE RH CASE IN SAME MANNER 

5. INSTA LL SPRING AND RH RETAINER 

6. ASSEMBLE RH AND LH CASE 

{a) Align the marks on RH and LH case. 

NOTE: Be careful not to drop the side gear, and check 
the pinion and side gear alignment. 
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(b) Tighten the bolts uniform ly a little at a time. 

Torque: 480 kg-em (35 ft-lb, 47 N·m) 

INSTALLATION OF DIFFERENTIAL 

1. INSTALL DIFFERENTIAL CASE IN CARRIER 
(See page RA-26) 

2. INSTALLATION OF DI FFERENTI AL 
(See page RA-20) 



FJ, BJ, HJ 70series 

REAR AX LE AND SUSPENSION -Rear Suspension 

REAR SU SPENSION 
COMPONENTS 

""'T"wM"" ~Q~ 

------------>--~~·· · 

RA-37 
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FJ, BJ, HJ 60 series 

LnfSptingComponenl 

! k9-cmlft·lb. N-mH : Spe.: ifiedtorque 

+ : Non-reusablepl rt 

COMPONENTS (Cont'd) 
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Rear Shock Absorber and Leaf Spring 
REMOVAL OF REAR SHOCK ABSORBER AND 
LEAF SPRING 
(See Page RA-37) 

1. JACK UP AND SUPPORT VEHICLE WITH FRAME 

2. SUPPORT AX LE HOUSING 

Jack up the a11le housing until the leaf spring force is free, 
and keep it there. 

3. REMOV E REAR WHEEL 

4. REMOVE SHOCK ABSORBER 

(a) Disconnect the shock absorber from the frame. 

(b) Disconnect the shock absorber from the spring seat. 

5. REMOVE U-BOL TS 

(a) Remove the four U-bolt mounting nuts with the 
springseatanddistanceplate. 

(b) Remove the two U-bolts. 

6. REMOVE LEA F SPRING 
(a) Remove the spring bracket pin nut. 

(b) Remove the two bolts and spring bracket pin. 

(c) Remove the two shackle nuts and shackle inner plate. 

(d) Remove the spring shackle and leaf spring. 

7. REMOVE BUSHING FROM LEAF SPRING 



RA·40 REAR AX LE AND SUSPENS ION - Rear Suspension 

2. REMOVE SPRI NG CENTER BOLT 

Hold the spring near the center bolt in a vise and remove 
the center bolt . 

3. REPLACE SPRI NG CLIP 

(a ) Drill off the head of the rivet, and drive it out. 

(b) Install a new rivet into the holes of the spring leaf 
and clip. Then rivet with a press. 

4. INSTALL SP RING CENTER BOLT 

(a) Align the leaf holes and secure the leaves with a vise. 

(b) Install and tighten the spring center bolt. 

Torque: 500 k\1-cm (36 ft·lb, 49 N·m ) 

5. BEND SPRING CLI P 

Using a hammer, bend the spring clip into position. 
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~ 
A ll same length uo:m 

~ u.o•• 

INSTALLATION OF LEAF SPRING AND 
SHOCK ABSORBER 
(See page RA-37) 

1. INSTALL BUSHING TO LEAF SPRING 

2. INSTALL LEAF SPR ING 
(a) Install thespringshackleto the leaf spring. 

(b) Place the front end of leaf spring in the front hanger 
and install the spring bracket pin. Torque the bracket 
pin bolt. 

Torque : 130 kg-em (9 ft -lb, 13 N·m) 

(c) Hand tighten the bracket pin nut. 

(d) Place the rear end of leaf spring in the rear bracket, 
and install the shackle pin. 

(e) Install theplateandhandtightenthenuts. 

3. INSTALL U-BOLT 

(a) Install the two U·bolts onto the leaf spring. 

(b) Install the distance plate and spring seat. 
Torque the four U·bolt mounting nuts. 

Torque: 1,250 kg-em (90 ft-lb, 123 N·m) 

NOTE: Tighten the U-bolts so that the lengths of all the 
U-boltsunderthespringseatarethesame. 

4. INSTALL REAR SHOCK ABSORBER 

(a) Connect the shock absorber to the frame with the 
bolt. Tighten the bolt. 

Torque: 650 kg-em (47 ft-lb, 64 N-m ) 
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(b) Connect the shock absorber to the spring seat with 
the bolt. Tighten the bolt. 

Torque: 375 kg-em (27 ft -lb, 37 N·m) 

5. INSTALL WHEEL AND LOWER VEH ICLE 

6. STABILIZE SUSPENSION 

Bounce the vehicle to stabilize the suspension. 

7. TIGHTEN SPRING BRACKET PIN AND SHACKLE 
PIN 

(a) Torque the bracket pin nut . 

Torque : 925 kg-em (67 ft-lb, 91 N·m) 

(b) Torque the shackle pin nuts. 

Torque: 925 kg-em (67 ft-lb, 91 N·m) 
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!Pit 
Stabilizer Bar 
REMOVAL OF STABILIZER BAR 
(See page RA-37) 

1. JACK UP AND SUPPORT V EHICLE 

2. REMOVE STABILIZER BAR 

(a) Remove the stabilizer bar bracket from the axle 
housing. 

(b) Remove the stabilizer bar link with the stabilizer bar 
from the frame. 

3. REMOVE STABILIZER BAR LINK FROM STABILIZER 
BAR 

REPLACEMENT OF STABILIZER BAR 
BUSHING 

1. REMOVE COLLAR AND BUSHING 

(a) Using a hammer and bolt (12 mm or 0.47 in.) , tap 
outthecollar. · 

(b) Remove the bushing. 

2. INSTALL BUSHING AND COLLAR 

Install the new bushing and collar to the stabilizer bar. 
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INSTALLATION OF STABILIZER BAR 
(See page RA-37) 

1. INSTALL STABILIZER BAR LINK TO STABIL IZER 
BAR 

Install the stabilizer bar link to the stabilizer bar and tem· 
porarily install the new nut. 

2. INSTALL STABILIZER BAR 

(a) Install the cushion and bracket to the stabilizer bar. 

(b) Temporarily install the bracket to the axle housing. 

(c) Temporarily install the stabilizer link to the frame 
withthenewnut. 

3. INSTALL WHEEL AND LOWER VEH ICLE 

4. STABILIZE SUSPENSION 

5. TIGHTEN BRACKET AND LINK 

(a) Torque the bracket bolt . 

Torque: 120 k~tcm (9 h -tb, 12 N·m) 

(b) Torque the stabilizer bar link nut. 

Torque : 120 kg·cm (9 ft·lb, 12 N-m) 



BA·1 

BRAKE SYSTEM 

.... 
PRECAUTIONS BR·2 

TROUBLESHOOTING .............. o. o. BR·2 

CHECKS AND ADJUSTMENTS BR·S 

MASTER CYLINDER 

BRAKE BOOSTER 

VACUUM PUMP 

FRONT BRAKE . 

Drum Brake ········ ·o· •· o 
Disc Brake . 

REAR BRAKE . 

BR·9 

BR·16 

BR·25 

. .. BR·30 

BR·30 

BR·37 

BR-44 

LOAD SENSING PROPORTIONING VALVE . BR·53 

BRAKE HOSES AND TUBES BR-63 



BR·2 BRAKE SYSTEM - Precautions, Troubleshooti ng 

PRECAUTIONS 
1. Care must be taken to replace each part properly as it 

could affect the performance of the brake 5VStem and 
result in a driving hazard. Replace the parts with parts 
of the same part number Of equivalent. 

2. It is very important to keep parts and the area clean 
when repairing the brake 5VStem. 

TROUBLESHOOTING 
,,......, 

Loworspongvpedal linin'il'worn RepltCIIbrtkeshoe-sorpa<k BR·30,37,44 

Leakinbrlktsyuem 

Mastercyllnderflulty 

Airinbraketysttm 

Wheelcylindtrflulty 

Pistonsetltwornordamtged 

Aelrbrlkel\ltomltieldjusterflulty 

Brakesdrag Parkingbraktoutofildjustment 

Brakes pull 

Parkingbrakewirtbinding 

Boosterpo.~shrodoutofadjustment 

I Returnspringflulty 
Brakelintrfltrieted 

Wheelcyl inderorCI!iperpistonnicking 

Automaticedjusterbroken 

Muter cylinder faulty 

Tires improperly inflated 

Oilorgreaseonlinin'il' 

Brtkeshoesdistorted,linin'il'wornor .. ,.., 
Drumordiscoutofround 

Returnspr ingfl\llty 

WhHicy!inderfaulty 

Pistonfrozenine~liptr 

Discbrtktpad stid< ing 

Brtkll grab/chatter Oilorgreaseonlinin'il' 

Drumordiscscoredoroutofround 

Brakeshoesdistorttd, linin 'il'worn 
or glazed 

Wheelcylinderflulty 

DisebrtktpMinid<ing 

Brtktboosterlltlllty 

Repair leak 

Aepairorrepltcamastercylinder 

Bleedbrtkesystem 

Repair wheel cylinder 

Aepairbrake~ l ipers 

Rtptirorrepllc:eadjuster 

Adjustparkingbfeke 

RepairnneCHSary 

Adjust push rod 

I

, ... ~.,;., 
Aepairtsn~rv 

Repl~ce brake sheet and pads 

Atptortsneceuary 

Replace adjuster 

Atptirorrepltc:emastereylinder 

l
lnf ltteti restoproperpressure 

Oleclcfor~use.Replaceshoes 

Rtplacebrtkeshoe-s 

Replace drum or disc 

Repltcespring 

RepairwhHicylinder 

AepairCIIiptr 

AeplaCIIpads 

Checkfor~use.Aeplaceshoes 

Aepltcedrumordisc 

Replace brake shoes 

Ael)l irwhetl cylinder 

ReplacePids 

Atl)l irbooster 

I 

BR·9 

BA·6 

BR·30,44 

BA·39 

BR-44 

BA·7 

BR·16 

BA·16 

BR·30,37,44 

BA·30,39,44 

BA·9 

I
BR-30,37,44 

BR·30,44 

BR·30,39,44 

BR·30,44 

BR-30,44 

I
BR·39 

BR·37 

1 ::::::~;::: BR·30,44 

BR·30,44 

I BR·37 

I BR·16 



Problem 

Hardped.llbutb111kes 
inefficient 

SnappifHjjorclicking 
noisewht nbrekes 
"'applied 

BRAKE SYSTEM- Troubleshooting BR·3 

TROUBLESHOOTING (Cont'd) 

Possibl ttao.~M 

Oil0fgreastonlinin9$ 

Brake shoesdistorted, lining$worn 
or glued, drums worn 

Oiscbraktplldsworn 

Pistonlrozenincaliper 

Br.keboosterfaulty 

Brekt lintrntricu:d 

Varuuml11ki1111 

Varuumpumpf<tUity 

On drum br.kH-brake shotsbindir>g 
atblckingplilteledges 

On dNm brekes-backing pl-'tledges wom 

Rtmldy 

Ched<.lorca.w. Atplec:eshoes 

Replec:enrequired 

Replic:epads 

Rep~~i r caliper 

Atl)li rbooster 

Rtpairasner::.ssery 

R~P<~i r as neau~ry 

Rep~ir orrepl~etvecuumpump 

Lubricate 

Rtpl.ceilndlubrieattledges 

,,,. 
BR-30,37,44 

BR-30,44 

BA-37 

BR-39 

BR-16 

BR-30,44 

BA-30,44 

On drum b111kes-loose or missi1111 hold- AepiiCt BR-30,44 
down spring 

On drum brakes-loose set bolt at backing Tighten BR-30.44 
plate 

Ondiscbrekes-rustonfrontedgeof Inspect, lubricate. Replace if 
inbolrdshoes ~ry 

Ondisebrekes-loose instllletionbolt Tighten BR-37 

ScrapingOfgrinding Wornbrlkt linings Replace,refin ishdrumsorrotors 
if heavily scored 

Repltceasr&quired 

BA-30,44 
noisewhenbrlkes 
areapplied Calipertowheelorrotorintarferenc:e 

Squealing,gro.ning 
or chittering noise 
whenbfllktslrt 
applied 

Note; Brake friction 
materitlsinherently 
generate noise and 
heatinorderto 
dissip~~tetnergy . 

A$ a result. 
occasioneltqulll 
isnormeltndis 
aggravated by 
severeenvironmetal 
conditions such II 
eold,h .. t,wetness. 
snow,ult,mud,etc. 
Thisocc.~~siontl 
tqueal isnotl 
functiontlproblem 
enddoesnotindi· 
cateanylonof 
brakeeffectivtness 

Oustcovertorotorordrum interle rence 

Otherbrekesystemcomponents : 
w .. pedorbentbrakebackingplate, 
aeck.eddrumOfrotor 

Tiresrubb ingegainuchassltendbody 

Braktdrumsandfiningsrotorsandpads 
wornOfSCXIred 

Oisebrekes-burredorrustedcalipers 

Oirty,greased,contaminnedorglazed 
linings 
lml)foptr liningparts 

MaledjuSimtntofbrakepedelorbooster 
push-rod 
Drum Mkn-weak dilmaged or incorrect 
shoe hold-down sprirogs, loose or damaged 
shoehold-down pinsand springs and 
groo~ed backing plate ledge1 

I CQrrect or replace 

lro1pectar>dservice 

Otlfldtburr 
Ctun Ofreplace 

lnspectforcorrectuugereplace 

lnspectandadju11 

lnspect,serviceOfrtplac:e 

BR-39 

BR-30.39,44 

SR-30,39,44 

BA-39 

BR-30.44 

BR-30,44 

BA-5,16 

BR-30,44 



BR-4 BRAKE SYSTEM- Troubleshooting 

TROUBLESHOOTING (Cont'd) 

PouiblteiUM Remedy ,,,. 
Squealingnoisewlltn Bentorwarpedbaekingpl1teeau1ing Service or replace BR-30,44 
brtke1arenot interference with drum 
tpplied lmpropermitd'liningoldrumeausing Replace drum BR-30,44 

interlerencewithblekingplateorshoe 

Mtltdjuftmentolbrtktped.alorbooster Inspect. and adjust BR-5.16 
push·rod 

Poorretumofbrlktboolitt ror!nllfter lnspeet,servieeorrepl101 BR-9.16,30, 
cylinderor wlleelcylinder 

Discbrake$-rusted,st\lek Inspect. Lubrieate ifneonsery BR-39 

Other brake system components: lnspeet,service,repltOiasrequired BR-30,44 
Looseorextrap.artsinbrake-5 
Rear drum adjustment too tight 
eausing liningtoglne 

Wom,damagedorinsuffieiently 
lubrieatedwlleelbearii"IQS 

Or~.>m brake$-wUk, dtmaged or incorrect BR-30,44 
shoeretraetingsprii"IQS 

o .... mbrakes--groovedbackingpllteledget BR-30,44 

tmprQ9efpos ition ingofp~ds i neel i per 

I 
Outside diameter of rotor rubbing cal iper 
housing 

Groaning,dieking Stonesorforeignmturialt .. pped RtmDIItltones.e te. 
orr•ttlingnoi~~e insidewlleel colltrt 
wllenbrake$1rl Loosewlleelhub nuu TiglltiJI"ItOCOrreettorqoe.RepiiOI 
nottpplied ifnudholnareelon!l'lted 

Oiscbrtkn-loose insttllation bolt lnspeet.Tightmifneot$sary BR-39 

Maladjustmentofbrakepedllor lnspeet andtdjust BR-5, 16 
booster push-rod 

Discbrakn-POOrreturnofpiston lnspeet,ser..-ieeorrepltct 

Drum brakn-IOOH or extra parts lnspect,removeorservice BR-30,44 

Worn.dalnllgedordrywllHi beariniJS lnspeet,lubrieate orreplace 



LockNLtt 

BRAKE SYSTEM - Checks and Adjustments BR-5 

CHECKS AND ADJUSTMENTS 
CHECK AND ADJUSTMENT OF BRAKE PEDAL 

1. CHECK THAT PEDAL HEIGHT IS CORRECT 

Pedal height from asphalt sheet : 
70 series 169 - 179 mm (6.65 - 7.05 in.) 
60 series 180 mm (7.09 in.) 

If incorrect, adjust the pedal height. 

2. IF NECESSARY, ADJUST PEDAL HEIGHT 

(a) Disconnect the stop light switch connector and suf· 
ficien t ly loosen the switch. 

(b) Adjust the pedal height by turning the pedal push 
,od. 

(c) Return the stop light switch until its body lightly 
contacts the pedal stopper. 

(d) After adjusting the pedal height,checkandadjLtstthe 
pedal freeplay. 

3. CHECK PEDAL FREEPLAY 

(a) Stop the engine and depress the brake pedal several 
times until there is no more vacuum left in the 
booster. 

(b) Push in the pedal until the beginning of resistance is 
felt. Measurethedistance,asshown. 

Pedal freeplay : 3 - 6 mm (0.12- 0.24 in.) 

NOTE: The pedal freeplay is the amoLtnt of the stroke 
unt il the booster air valve is moved by the pedal push rod. 

4. IF NECESSARY, ADJUST PEDAL FREEPLAY 

(a) If incorrect, adjust the pedal freeplay by turning the 
pedal push rod. 

(b) Start the engine and confirm that pedal freeplay 
exists. 

(c) After adjusting the pedal freeplay, check the pedal 
height. 

5. CHECK THAT PEDAL RESERVE DISTANCE IS 
CORRECT 

Release the parking brake. 
With engine running, depress the pedal and measure the 
pedal reserve distance, as shown. 

Pedal reserve d istance from asphalt 5heet at 50 kg 
(1101b, 490N ): 

FJ, BJ, HJ 60 series 
Front disc type More than 90 mm (3.54 in. ) 
Front drum type More than 103 mm (4.06 in. ) 



BR-6 BRAKE SYSTEM- Checks and Adjustments 

GOOD NO GOOD 

\fY 
11l>f 

JJY: 
.. , ... 

FJ, BJ, HJ 70 series 
Front disc type More than SO mm (3.15 in.) 
Front drum type 

(FJ, BJ, HJ 75 series) More than 90 mm (3.54 in.) 
(Except 75 series) More than 100 mm (3.94 in.) 

If incorrect, troubleshoot the brake system. 

OPERATIONAL TEST OF BRAKE BOOSTER 

NOTE: If there is leakage or lack of vacuum, repair 
before testing. 

1. OPERATING CHECK 

(a) Depress the brake pedal several times with the engine 
off, and check that there is no change in the pedal 
reserve distance. 

{b) Depress the brake pedal and start the engine. If the 
pedal goes down slightly, operation is normal. 

2. AIR TIGHTNESS 

(a) Start the engine and stop it after one or two minutes. 
Depress the brake pedal several times slowly. If the 
pedal goes down furtherest the first time, but gradual· 
ly rises after the second or third time, the booster is 
airtight. 

(b) Depress the brake pedal while the engine is running, 
and stop it with the pedal depressed. If there is no 
change in pedal reserve travel after holding the pedal 
for thirty seconds, the booster is airtight. 

BLEEDING OF BRAKE SYSTEM 

NOTE: If any work is done on the brake system or if air 
is suspected in the brake lines, bleed the system of air. 

CAUTION: Do not let brake flu id remain on a painted 
surface. Wash it off immediately. 

1. FILL BRAKE RESERVOIR WITH BRAKE FLUID 

Check the fluid level in the reservoir. If necessary, add 
brake fluid . 

2. BLEED MASTER CYLINDER 

NOTE: If the master cylinder was disassembled or if the 
reservoir becomes empty, bleed the air from the master 
cylinder. 

{a) Disconnect the brake tubes from the master cylinder. 
(b) Depress the brake pedal and hold it. 



BRAKE SYSTEM- Checks and Adjustments BR 7 

(c/ Block off the outlet holes with your fingers, and 
releasethebrakepedal. 

(d) Repeat lb) and (c) three or four times. 

J . BEGIN BLEEDING AIR FROM WHEEL CYLINDER 
WITH LONGEST HYDRAULIC LINE 

(a) Connect the vinyl tube to the brake cylinder bleeder 
plug, and insen the other end of the tube in a half· 
full container of brake fluid. 

(b) Slowly pump the brake pedal several times. 

(c) While having an assistant press on the pedal, loosen 
the bleeder plug until fluid starts to runout. Then 
close the bleeder plug. 

(d) Repeat (b) and (c) until there are no more air bubbles 
in the fluid . 

(e) Tightenthebleederplug. 

Bleeder plug t ightening torque ; 
110kg-cm (8ft-lb, 11 N·ml 

4. REPEAT PROCEDURE FOR EACH WHEEL 

5. BLEED AIR FROM LSPV 

CHECK AND ADJUSTMENT OF PARKING 
BRAKE 

1. CHECK THAT PARKING BRAKE LEVER TRAVEL IS 
CORRE CT 

Pull the parking brake lever all the way up, and count the 
number of clicks. 

Parking brake lever t ravel at 20 kg (44. 1 lb, 196 N); 
7 - 9 clicks 



BR-8 BRAKE SYSTEM Checks and Adjustments 

2. IF NECESSARY, ADJUST PARKING BRAKE LEVER 
TRAV EL 

NOTE: Before adjusting the parking brake, make sure 
that the rear brake shoe clearance has been adjusted. 

(a) Remove the console assembly and/or parking brake 
lever cover. 

(b) Loosen the adjusting cap and turn the adjusting nut 
until the travel is correct. 

(c) Tightentheadjustingcap. 

(d) Install the console assembly and/or parking brake 
lever cover. 

ADJUSTMENT OF BRAKE SHOE CLEARANCE 
FOR DRUM BRAKE TYPE 

ADJUST BRAKE SHOE CLEARANCE 

(aJ Jack upandsupportthevehicle. 

(bl Remove the shoe adjusting hole plugs from the back· 
ing plate. 

(c) Using a brake adjusting tool, turn the adjusting nut 
until the wheel locks. 

(d) Using a brake adjusting tool, turn the adjusting nut 
untilthewhee!turnsfreely. 

Standard number of notches to be backed off: 
5notches 

(e) Repeat the steps (c) and (dJ for other wheels. 

{f) Install the shoe adjusting hole plugs. 

{g) Check that the pedal reserve distance is correct. 
(See pages BR-5 and BR-6) 



BRAKE SYSTEM - Master Cylinder 

MASTER CYLINDER 
REMOVAL OF MASTER CYLINDER 

MasterCylin(!er 

BA·9 

I kg-em (ft ·lb, N·ml l Specified torQue 

• : Non·reusablepart 

1. DISCONNECT LEVEL WARNING SWITCH 
CONNECTOR 

2. TAKE OUT FLUID WITH SYR INGE OR SUCH 

CAUTION: Do not let brake fluid remain on a painted 
surface. Wash it off immediately. 

3. DISCONNECT TWO BRAKE TUBES 

Using SST, disconnect two brake tubes from the master 
cylinder. 

SST 09751 ·36011 



BR -10 BRAKE SYSTEM- Master Cylinder 

4. REMOVE MASTER CYLINDER 

(a) Remove the four nuts. 

(b) Remove the master cylinder, clamp and gasket from 
the brake booster. 



BRAKE SYSTEM- Master Cylinder 

! ko-<:m lh·lb.N·ml l : 5p«ifiedtorque 

+ : Non·reuuoblep,art 

· coMPONENTS 

,----------~ DISASSEMBLY OF MASTER CYLINDER 

1. PLACE CYLINDER IN V ISE 

2. REMOVE RESERVOIR AND HOSE 

(a) Remove the set bolt from the reservoir. 

(b) Remove the reservoir with the hose from the master 
~\ cylinder. 

3. REMOVE BOOT 

4. REMOVE RESERVOIR UNION 

(a) Using a snap ring pliers, remove the snap ring. 

(b) Remove the reservoir union and O·ring. 



BR-12 BRAKE SYSTEM - Master Cylinder 

5. REMOVE OUTLET PLUGS 

Remove the two outlet plugs and gaskets. 

6. REMOVE PISTON STOPPE R SOL T 

Using a screwdriver, push the pistons in all the way, and 
remove the piston stopper bolt and gasket. 

7. REMOVE TWO PISTONS AND SPRINGS 

{a) Push in the piston with a screwdriver and remove the 
snapringwithsnaprlngpliers. 

(b) Remove the two pistons and springs from the master 
cylinder. If necessary, inject compressed air into the 
outlet hole to force out the piston. 

INSPECTION OF MASTER CYLINDER 

NOTE: Clean the disassembled parts wi th compressed 
air. 

INSPECT CYLINDER BORE FOR RUST AND SCORING 

2. INSPECT CYLINDER FOR WEAR OR DAMAGE 

If necessary, eleanor replace the cylinder. 



BRAKE SYSTE M- Master Cylinder BR-13 

~ 
0>1" 

~-
~ \ 0>11' 

ASSEMBLY OF MASTER CYLINDER 
(See page BR-11) 

1. APPLY LITHIUM SOAP BASE Gl YCOL GREASE TO 
RUBBER PARTS OF PISTON 

2. INSTAll TWO SPRINGS AND PISTONS 

CAUTI ON: Be carefu l not to damage the rubbet lips 
on the pistons. 

(a) Insert two springs and pistons straight in, not at an 
angle. 

(b) Usi ng snap ring pliers, install the snap ring. 

3. INSTAll PISTON STOPPER BOLT AND NEW 
GASKET 
Using a screwdriver, push the pistons in all the way and 
install the piston stopper bolt through the new gasket. 
Torque the bolt. 

Torque: 100 kg-em (7 ft-lb, 10 N·m) 

4. INSTAll OUTLET PlUGS 
Install the two outlet plugs through the new gaskets, and 
torque the plugs. 
Torque: 450 kg-em (33 ft-lb, 44 N·m) 



BR -14 BRAKE SYSTEM- Master Cylinder 

5. INSTALL RESERVOIR UNION 

(a) Apply lithium soap base glycol grease to the reservoir 
union. 

(b) Pack the lithium soap base glycol grease on the union 
(A). 

(c) Install the union through the new 0-ring. 

(d) Using a snap ring pliers, install the new snap ring. 

(e) Install the boot. 

6. INSTA LL RESERVOIR AND HOSE 

(a) Connect the hose to union and reservo ir. 

(b) Install the reservoir on the master cylinder with the 
"MAX" mark facing toward the front. 

(c) Install the bolt and torque it . 

Torque: 250 kg-c:m (18 ft-lb, 25 N·m ) 



~ 
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BRAKE SYSTEM - Master Cylinder BR-15 

INSTALLATION OF MASTER CYLINDER 

1. CLEAN OUT GROOVE ON LOWER INSTALLATION 
SURFACE OF MASTER CYLINDER 

2. CONFIRM THAT " UP" MARK ON MASTER CYLINDER 
BOOT IS IN CORRECT POSITION 

3. ADJUST LENGTH OF BRAKE BOOSTER PUSH ROD 
BEFORE INSTALLING MASTER CYLINDER 
(See page BA -23) 

4. INSTALL MASTER CYLINDER 

Install the master cylinder and clamp on the brake booster 
with foor nuts through the new gasket. 

Torque : 130 kg-em (9 ft-lb, 13 N·m) 

5. CONNECT TWO BRAKE TUBES 

(a) Finger tighten the union nuts. 

(b) Using SST, torque the union nuts. 

SST 09751 ·36011 
Torque : 155kg-cm (11 ft-lb, 15N-m) 

6. CONNECT LEVEL WARNING SWITCH CONNECTOR 

7. FILL BRAKE RESERVO IR WI TH BRAKE FLUID AND 
BLEED BRAKE SYSTEM (See page BR-6) 

8. CHECK FOR LEAKS 

9. CH ECK AND ADJUST BRAKE PEDAL 
{See page BR·S) 



BR-16 

lkg.cm !ft·lb N-mll : SpeeifitdtorQue 

+ : Non-reu~ble part 

BRAKE SYSTEM - Brake Booster 

BRAKE BOOSTER 
REMOVAL OF BRAKE BOOSTER 

1. REMOVE MASTER CYLINDER (See page BA-9) 

2. DISCONNECT VACUUM HOSE FROM BRAKE 
BOOSTER 

3. REMOVE CLUTCH BOOSTER 
(See page CL-9 ) 

4. REMOVE AlA DUCT 

Remove the two screws and air duct. 

5. REMOVE PEDAL RETURN SPRING 

6. REMOV E CLIP AND CLEVIS PIN 

7. REMOVE BRAKE BOOSTER 

Remove the four nuts, and pull out the brake booster with 
gasket. 



BRAKE SYSTEM- Brake Booster BR -17 

l kg1::mJft·lb,N-ml l : Spedfit dtorque 

+ Non-reus1blepart 

~ 
SST 

COMPONENTS 

~hR~ ~1-
~-f , ... -

StopperKey 

DISASSEMBLY OF BRAKE BOOSTER 

1. REMOVE CLEVIS AND LOCK NUT 

2. SEPARATE FRONT AND REAR BODIES 

(a) Place the matchmarks on the front and rear bodies. 

(b) Set the booster in SST. 

SST 09753-00012 and 09753-40010 

CAUTION ; Be careful not to tighten the two nuts of 
SST too t ightly. 

(c) Turn the front body, clockwise until the front and 
rear bodies separate. 

(d) Loosen the upper leh and right nuts of the SST, and 
insert pieces of wood between the front body and 
upper plate. 

CAUTION ; Be careful that pieces of wood do not con· 
tact the rear body. 
(e) Evenly tighten the four booster mounting nuts to 

separate the front and rear bodies. 

(f) Remove the diaphragm spring and push rod. 

3. REMOVE BOOT FROM REAR BODY 



BR-18 BRAKE SYSTEM - Brake Booster 

Iff' 
J>U t 
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4. REMOV E DIAPHRAGM ASSEMBLY FROM REAR 
BODY 

5. REMOVE BODY SEAL FROM REAR BODY 

Using SST. remove the seal. 

SST 09608-3001 1 
09753-30020 
09612-30012 

6. REMOVE VALVE BODY AND DIAPHRAGM FROM 
DIAPHRAGM PLATE 

(a) Mount SST in a vise. 

SST 09736·27010 

(b) Put the diaphragm assembly on SST and turn it to 
separatethevalvebodyand diaphragm plate. 

(c) Remove the diaphragm from the plate. 

7. REMOVE OPERATING ROO FROM VALVE BODY 

(a) Push the operating rod in the valve body and remove 
the stopper key. 

(b) Pull out the operating rod with the three elements. 

8. REMOVE REACTION DISC FROM VALVE BODY 

9. REMOVE BODY SEAL FROM FRONT BODY 

Using a screwdriver, pry out the circular ring. and remove 
the seal. 



Good r----C:J::-:, 
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BRAKE SYSTEM- Brake Booster 

INSPECTION OF BRAKE BOOSTER 

INSPECT CHECK VA LVE OPERATION 

BR 19 

(a) Check that air flows from the booster side to the 
hose side. 

(b) Check that air does not flow from the hose side to 
the booster side. 

If necessary, replace the check valve . 



BR·20 BRAKE SYSTEM --~B~cok~o~B~OM~t~"~-------------
ASSEMBlY OF 
(S.. poge BR·171 BRAKE BOOSTER 

1. APPLY SI LI CONE GAEA SE TO PARTS SHOWN BELOW 

2. INSTALL BODY 
(a) Place the bod SEAL_ TO FRONT BODY 

(b) Secure the bo~ seal in position. 
ysealwiththecircular ring. 



BRAKE SYSTEM - Brake Booster BA-21 

(c) Pull the operating rod and confirm that the stopper 
key is working. 

4. INSTALL REACTION DISC TO VALVE BODY 

5. INSTALL VALVE BODY AND DIAPHRAGM TO 
DIAPHRAGM PLATE 

(a) Install the diaphragm to the plate. 

(b ) Insert the valve body to the plate. 

(c) Mount SST in a vise. 

SST 09736-27010 

(d) Put the diaphragm assembly on SST, and turn it to 
install. 

6. INSTALL BODY SEAL TO REAR BODY 

Using SST, drive in the seal. 

SST 09608·30011 
09753-30020 
09612-30012 

7. INSTALL DIAPHRAGM ASSEMBLY TO REAR BODY 

~ · INSTALL FOLLOWING PARTS TO REAR BODY: 

(a) Feltelements 

(b) Spongeelement 

y~ (o) Boo• 



BR-22 BRAKE SYSTEM - Brake Booster 

~ 
SST 

~ 
SST 

9. ASSEMBLE FRONT AND REAR BODIES 

(a) Place the spring and push rod in the front body. 

(b) Using SST, compress the spring between the front 
and rear bodies. 

SST 09753-40010 and 09753-00012 
CAUTION: Be careful not to tighten the two nuts of 
the SST too tightly. 

(c) Assemble the front and rear bodies by turning the 
front body counterclockwise until the alignment 
marks match. 

NOTE: If the front body is too tight to be turned, apply 
more silicone grease on the diaphragm edge that contacts 
the front and rear bodies. 

10. INSTALL CLEVIS AND LOCK NUT 



BRAKE SYSTEM- Brake Booster BA -23 

INSTALLATION OF BRAKE BOOSTER 

1. ADJUST LENGTH OF BOOSTER PUSH ROD 

(a) Set SST on the master cylinder with the gasket, and 
lower the pin until its tip slightly touches the piston. 

SST 09737-00010 

(b) Turn SST upside down, and set it on the booster. 

SST 09737-00010 
(c) Measure the clearance between the booster push rod 

and pin head (SST). 

Clearance: 0 mm (0 in.) 

(d) Adjust the booster push rod length until the push rod 
lightly touches the pin head. 

2. INSTALL BRAKE BOOSTER 

Install the brake booster, and torQue the four nuts. 

TorQue: 130 kg-em (9 ft-lb, 13 N·m) 

3. CONNECT CLEVIS TO BRAKE PEDAL 

Insert the clevis pin into the clevis and brake pedal and 
install thecliptotheclevis pin. 

4. INSTALL PEDAL RETURN SPRING 

5. INSTALL AIR DUCT 

6. INSTALL CLUTCH BOOSTER 
(SeepageCL-15) 



BR-24 BRAKE SYSTEM- Brake Booster 

7. INSTALL MASTER CYLINDER (See page BR -15) 

B. CONNECT HOSE TO BRAKE BOOSTER 

9. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND 
BLEED BRAKE SYSTEM (See page BR.fi) 

10. CHECK FOR LEAKS 

11. CHECK AND ADJUST BRAKE PEDAL (See page BR-5) 

12. PERFORM OPERATIONAL CHECK (See page BR-6) 



BRAKE SYSTEM Vacuum Pump 

VACUUM PUMP 
COMPONENTS 

Ched<:Vtlv.~ 
750(54,741 :c Rol<o< G•~" 

T~~~-, 
I koxm l ft·lb N·mll : Specif1td 1orque · O·Aing 

• : Non·reusableparl 

REMOVAL OF VACUUM PUMP 

1. DISCONNECT VACUUM HOSES 

2. DISCONNECT OIL OUTLET HOSE 

3. REMOVE VACUUM PUMP AND O·RING 

(a) Remove the three mounting bolts. 

(b) Remove the pump. 

(c) Remove the O·ring. 

BR·25 



BR-26 BRAKE SYSTEM- Vacuum Pump 

DISASSEMBLY OF VACUUM PUMP 
~ IS..,.,.BR·251 

I~ I - ' ::·::::.::;~::::;.:::~::·;::,~·"" 

(b) Remove the check valve and gasket. 

2. REMOVE VACUUM PUMP END PLATE 

Using a pin punch and hammer, tap out the dowel pin 
rearward and remove the end plate. 

3. REMOVE 0 -RING 

4. REMOVE ROTOR AND BLADES 



BRAKE SYSTEM- Vacuum Pump BR-27 

Width 

Q'~- -''"' 
-

INSPECTION OF VACUUM PUMP 
COMPONENTS 

1. INSPECT BLADE 

(a) Check forwearordamage. 

(b) Using calipers, measure the height, width and length 
of the blade. 

Minimumheigfn : 
Minimum width : 
Minimum length: 

2. INSPECT ROTOR 

13.80 mm (0.5433 in.) 
5.95 mm (0.2343 in. ) 

39.98 mm (1.5740 in.) 

(a) Check for wear or damage. 

(b) Assemble the rotor to the alternator and check the 
amount of play in the direction of rotor spline rota· 
tion. 

Maximum play : 1.0 mm (0.039 in.l 

3. INSPECT CH ECK VA LVE OPERATION 

(a) Check that air flow f rom the union side to the pump 
side. 

(b) Check that air does not flow from the pump side to 
the union side. 

If necessary, replace the check valve. 
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ASSEMBLY OF VACUUM PUMP 
(See page BR-25) 

1. INSTALL ROTOR AND BLADES 

(a) Apply engine oil to the rotor and blades. 

(b) Place the rotor into the casing. 

(c) Insert the blades wi th round end facing outward. 

NOTE: Be sure that the blade and rotor surface are even. 

2. INSTALL 0 -RING AND END PLATE 

(a) Install the 0 -ringintothegroove. 

(b) Place the end plate onto the casing. 

(c) Align the pin hole and tap in the pin. 

NOTE: Be careful not to damaged the casing and end 
plate. 

3. INSTALL CHECK VALVE 

Install and torque the check valve with a new gasket. 

Torque: 750 kg-em (54 ft-lb, 74 N·m) 



BRAKE SYSTEM - Vacuum Pump 

INSTALLATION OF VACUUM PUMP 
(See page BR-25) 

1. INSTALL 0 -RING 

Install the 0 -ring into the groove of the alternator. 

2. INSTALL VACUUM PUMP 

BR-29 

Install the vacuum pump with three bolts. Torque the 
bolts. 

Torque: 80 kg-em (69 in.-lb, 7.8 N·ml 

3. INSTALL UNION AND BOLT 

Install the union and bolt with a new gaskets. Torque the 
bolt. 

Torque: 140 k~m (tO ft-lb, 14 N·ml 

NOTE: Be sure to align the alignment pin of union and 
groove of casing. 

4. CONNECT OI L OUTLET HOSE 

Connect the oil outlet hose on the fitting and tighten the 
clamp. 

5. CONNECT VACUUM HOSES 

Connect the vacuum hose on the fitting and install the 
clip. 

6. CHECK VACUUM PUMP OPERATION 



BR-30 BRAKE SYSTEM- Front Brake !Drum Brake ) 

I kg..;m (ft·lb N·m) I : SPKif ied 10r~ue 

FRONT BRAKE 
Drum Brake 
COMPONENTS 

REMOVAL OF FRONT BRAKE 

~~/ 1 

~~ ' 
REMOVE WHEEL 

REMOVE DRUM 

"'"""' , ... 

Remove the screw and then remove the drum. 

NOTE: I f the drum cannot be removed easily, return the 
shoe adjuster until the wheel turns freely , 



BRAKE SYSTEM- Front Brake {Drum Brake) 

3. REMOVE FRONT SIDE RETURN SPRING 

Using SST, remove the front side return spring. 

SST 09703-30010 

4 . REMOVE SHOE HOLD-DOWN SPRINGS 

Using SST, remove the spring, retainers and pin. 

SST 09718-00010 

BR-31 

5. REMOVE BRAKE SHOES AND REAR SIDE RETURN 
SPRING 

Slide the shoes and remove them together with the rear 
side return spring. 

6. IF NECESSARY, REMOVE WHEEL CYLINDER 

(a) Remove the brake tube clamp. 

(b) Using SST, disconnect the brake tube from the wheel 
cylinder. 

SST 09751 -36011 

NOTE: Use a container to catch the brake fluid. 

(c) Remove the bleeder plug from the rear wheel cyli nder. 

(d) Remove the four bolts and wheel cylinder. 



BR·32 BRAKE SYSTEM- Front Brake (Drum Brake) 

7. IF NECESSARY, DISASSEMBLE WHEEL CYLINDER 

(a) Remove the following parts from the wheel cylinder. 

• Adjusting bolt and nut 

• Boot 

• Cup 

• Spring seat 

• Return spring 

(b) Remove the screw and adjuster lock spring. 



BRAKE SYSTEM- Front Brake (Drum Brake) BR-33 

INSPECTION AND REPAIR OF FRONT BRAKE 
COMPONENTS 

1. INSPECT DISASSEMBLED PARTS 

Inspect the disassembled parts for wear, rust or damage. 

2. MEASURE BRAKE SHOE LINING THICKNESS 

Standard thickness : 6.5 mm (0.256 in.) 
Minimum thickness : 1.5 mm (0.059 in.) 

If the shoe lining is less t han minimum or shom signs of 
uneven wear, replace the brake shoes. 

NOTE: If any of the brake shoes have to be replaced, re­
place all of the brake shoes in order to maintain even 
braking. 

3. MEASURE BRAKE DRUM INSIDE DIAMETER 

Standard inside diameter: 295.0 mm (11.614 in.) 
Maximum inside diameter : 297.0 mm (11 .693 in.) 

If the drum is scored or wom, the brake drum may be 
lathed to the maximum inside diameter. 

4. INSPECT BRAKE LINING AND DRUM FOR PROPER 
CONTACT 

If the contact between the brake lining and drum is 
improper, repair the lining with a brake shoe grinder, or 
replace the brake shoe assembl y. 



BR-34 BRAKE SYSTEM - Front Brake (Drum Brake) 
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ASSEMBLY OF FRONT BRAKE 
(See page BR-30) 

NOTE: Assemble the parts in the direction shown. 

1. ASSEMBLE WHEEl. CYLINDER 

(a) Apply lithium soap base glycol grease to parts as 
shown. 

(b) Assemble the wheel cylinder. 

NOTE : Install in proper direction only. 

• Returnspr ing 

• Spring seat 

• Cup 

• Boot 

(c) Install the adjusting bolt and nut to the wheel cy­
linder. 
There are two kinds of adjusting nuts and bolts. Use 
each at the proper location. 

RH wheel cylinder-Right-hand threads 
(R mark) (Yellow color) 

LH wheel cylinder-Left-hand threads 
(Lmark ) (Whitecolor) 

(d) Install the adjusting lock spring with the screw. 

2. INSTALL BLEEDER PLUG 

Temporarily install the bleeder plug as shown. 

NOTE: 
1. Front wheel cylinder union seats are flat and flare 

shaped as shown. 

2. Both union seats of rear wheel cylinder are flat. 



Front 

BRAKE SYSTEM - Front Brake (Drum Brake) BR-35 

3. INSTALL WHEEL CYLINDER TO BACKING PLATE 

(a) Install the front wheel cylinder wi th the adjuster fac­
i ng downward. (See page BA -34 ) 

(b) Install the rear wheel cylinder wi th the adjuster facing 
upward. (See page BA -341 

(c) TorQue the bolts. 

Torque; 185 kg~m (13 ft·lb, 18 N·m) 

4. INSTALL BRAKE TUBE TO WHEEL CYLINDER 

After tightening by finger, tighten the nut with SST. 

SST 09751 -36011 

TorQue: 155kg~m (11 ft-lb, 15N·m) 

5. INSTALL BRAKE TUBE CLAMP 

Torque: 80 kg-em (69 in·lb, 7.8 N-m) 

6. INSTALL BRAKE SHOES AND RETURN SPRINGS 

(a) Apply high temperature grease to the brake shoe 
contact surfaces as shown. 

(b) Hook the return spring to the brake shoe rear inner 
side. 

(c) lnstallthebrakeshoesassembly. 

(d ) Using SST, install the shoe hold-down spring, two 
retainers and pin. 

SST 09718-00010 
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BRA KE SYSTEM- Front Brake (Drum Brake) 

(e) Using SST, install the other side return spring. 

SST 09703-30010 

9. Fill BRAKE RESER VOIR WITH BRAKE FLUID 
AND BLEED BRAKE SYSTE M !See page BR -61 

10. CHECK FLUID LEAKAGE 

11 . ADJUST BRAKE SHOE CLEARANCE 
(See page BR-8) 

12. INSTAll WHEELS 



BRAKE SYSTEM- Front Brake (Disc Brake) BR·37 

l kg.cmlft ·lb,N·ml l ~i l iedtorque 
+ ; Non·rtu51blepart 

FRONT BRAKE 
Disc Brake 
COMPONENTS 

REPLACEMENT OF BRAKE PADS 

~- ; 
REMOVE FRONT WHEEL 

INSPECT PAD LIN ING THICKNESS 

Check the pad thickness through the cylinder inspection 
hole and replace pads if not within specification. 

Standard thickness : 10.0 mm (0.394 in.) 
Minimum thickness; 1.0 mm (0.039 in.) 

3. REMOVE FOLLOWING PA RTS: 

(a) Anti·rattleclip 

(b) Two anti·ranle pins 

(c) Anti·rattlespring 

(d) Two pads 



BR -38 BRAKE SYSTEM - Front Brake (Disc Brake) 

4. CHECK ROTOR DISC THICKNESS 
(See step 2 on page BR -41) 

5. CHECK ROTOR DISC RUNOUT 
(See step 3 on page BR -41 ) 

6 . INSTALL NEW PADS 

(a) Draw out a small amount of brake fluid f rom the 
reservoir. 

(b) Press in the piston with a hammer handle or such. 

NOTE: Always change the pad on one wheel at a time as 
there is a possibi li ty of the opposite piston f lying out. 

(c) Install the new pads into the cylinder. 

CAUTION: Do not allow oil or grease to get on the 
rubbing face. 

1. INSTALL ANTI-RATTLE SPRING 

8. INSTALL TWO PINS 

9. INSTALL ANTI -RATTLE CLIP 



BRAKE SYSTEM - Front Brake !Disc Brake) 
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REMOVAL OF CYLINDER 
(See page BA -37) 

1. REMOVE FRONT WHEEL 

2. DISCONNECT BRAKE LINE 

Using SST, disconnect the brake line. 
Use a container to catch the brake fluid. 

SST 09751 -36011 

3. REMOVE CYLINDER 

Remove the two mounting bolts and cylinder. 

4. REMOVE FOLLOWING PARTS: 

(a) Anti-rattleclip 

(b) Two anti-ratt le pins 

(c) Anti -rattlespring 

(d) Two pads 

BR-39 



BR·40 BRAKE SYSTEM- Front Brake (Disc Brake) 
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DISASSEMBLY OF CYLINDER 

1. REMOVE CYLINDER BOOT SET RING AND BOOT 

Using a screwdriver, remove the cylinder boot set ring and 
boot. 

2. REMOVE PISTON FROM CYLINDER 

(a) Prepare the wooden plate as shown in the figure to 
hold the piston. 

(b) Place the plate between the pistons and insen a pad 
atone side. 

(c) Use compressed air to remove the pistons alternate­
ly from the cylinder. 

WARNING: Do not place your fingers in front of the 
piston when using compressed air. 

3. REMOVE PISTON SEAL 

Using a screwdriver, remove the seal from the cylinder. 



BRAKE SYSTEM - Front Brake (Disc Brake) BR-41 

INSPECTION AND REPAIR OF FRONT 

j . · ~R:~:S~~~~~NL~:,:: THICKNESS 

. . Standard thickness : 10 0 mm (0 394 in ) 

,_, 

« 
=~:::~~h~:;~s t:he t~;~k::s (~:~: ~:~n the minimum 
(the 1.0 mm slit is no longer visible) or if it shows signs of 

2. MEASURE ROTOR DISC THICKNESS 
Standard thickness : 20.0 mm (0.787 in.) 
Minimum t hickness: 1g.o mm (0.748 in.) 

If the disc is scored or worn, or if thickness is less than 
minimum, repair or replace the disc. 

3. MEASURE ROTOR DISC RUNOUT 

Measure the rotor disc runout at 10 mm (0.39 in.) from 
the outer edge of the rotor disc. 

Maximum disc runou t : 0.15 mm (0.0059 in.) 

If the runout is greater than the maximum, replace the 
disc. 

NOTE: Before measuring the runout, confirm that the 
front bearing play is withi n specification. 

4. IF NECESSARY, REPLACE DISC 

(a) Remove the axle hub. (See page FA·1 3) 

(b) Using rod, press the hub bolts out of the axle hub. 
{c) Remove the two bolts and separate the disc and hub. 

(d) Install a new disc to the axle hub and tighten the two 
bolts. 

Torq ue: 475 kg·cm (34 ft·lb, 47 N·ml 
{e) Using a collar and rod, press the hub bolts into the 

hub. 
(f) Install the axle hub and adjust the front bearing pre­

load. (See page FA·14) 
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ASSEMBLY OF CYLINDER 
(See page BR-37 ) 

1. APPLY LITHIUM SOAP BASE GLYCOL GREASE TO 
PARTS INDICATED BY ARROWS 

2. INSTALL PISTON SEAL IN CYLINDER 

3. INSTALL PISTON IN CYLINDER 

4. INSTALL CYLINDER BOOT AND SET RING IN 
CYLINDER 



BRAKE SYSTEM - Front Brake !Disc Brake) BR-43 
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INSTALLATION OF CYLINDER 
!See page BR-37) 

1. INSTA L L CY L INDER 

Install and torque the mounting bolts. 

Torque: 1,250 kg-em (90 ft-lb, 123 N·m) 

2. INSTALL FOLLOWING PARTS: 

(a) Two pads 

(b) Anti-ranlespr ing 

(c) Two anti-rattle pins 

(d) Anti-rattlecli p 

3. CONNECT BRAKE L INE 

Using SST, connect the brake line. 

SST 09751 -36011 

Torque: 155 kg-em (11 ft-lb,15 N·m) 

4. FILL BRAKE RESERVOIR WITH BRAKE FLUID 
AND BLEED BRAKE SYSTEM 
!See page BR-6) 

5. CHECK FOR FLUID LEAKAG E 

6. INSTALL FRONT WHEEL 



BR-44 

I kg-em (fHb, N·ml l : SPKified torque 

• : Non·reuublePirt 

BRAKE SYSTEM- Rear Brake 

REAR BRAKE 
COMPONENTS 

REMOVE REAR WHEEL AN D BRAKE DRUM 

NOTE; If the brake drum cannot be removed easily, 
perform the following. 

(a) Insert a screwdriver through the hole in the backing 
plate, and hold the automatic adjusting lever away 
from the adjusting bolt. 

Using another screwdriver, reduce the brake shoe 
adjustment by turning the adjusting bolt clockwise. 

2. REMOVE REAR SHOE 

(a) Using SST, remove the tension spring. 

SST 09703-30010 
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BRAKE SYSTEM - Rear Brake BR-45 

(b) Using SST, remove the rear shoe hold-down spring 
and pin. 

SST 09718.00010 

(c) Remove the rear brake shoe and anchor spring. 

3. REMOVE FRONT SHOE 

(a) Using SST, remove the hold-<lown spring and pin. 

SST 09718{)()010 

(b) Disconnect the parking brake cable from the parking 
brake bellcrank. 

(c) Remove the front shoe with adjuster. 

(d) Disconnect the parking brake cable from the front 

"'""· 

4. REMOVE ADJUSTER FROM FRONT SHOE 

(a ) Remove the adjust ing lever spring. 

(b) Remove the adjuster. 

5. IF NECESSARY, REMOVE AND DISASSEMBLE 
WH EEL CYLINDER 
(a) Using SST, disconnect the brake tube. 

SST 09751 -36011 

(b) Remove two bolts and the wheel cylinder. 



BR-46 BRAKE SYSTEM - Rear Brake 

6. DISASSEMBLE WHEEL CYLINDER 

Remove the following parts from the wheel cylinder: 

• Two boots 
• Two pistons 
• Two piston cups 
• Spring 

7. IF NECESSARY, REMOVE AND DISASSEMBLE 
PARKING BRAKE BELLCAANK ASSEMBLY 

(a) Remove the clip and disconnect the parking brake 
cable. 

(b) Remove the two tension springs. 

{c) Remove the parking brake bellcrank assembly with 
the two bolts. 

(d) Remove the boot from the parking brake bellcrank 
assembly. 

(e) Using a screwdriver, remove the C-washer and pin. 

(f) Remove the parking brake bellcrank from t he crank 
bracket. 



BRAKE SYSTEM - Rear Brake BR-47 

INSPECTION OF REAR BRAKE COMPONENTS 

~- · 
MEASURE BRAKE DRUM INSIDE DIAMETER 

Standard inside diametl!f : 295.0 mm (11 .614 in.) 
Maximum inside diameter: 297.0 mm (11.693 in.) 

If the drum is scored or worn, the brake drum may be lath· 
ed to the maximum inside diameter. 

~4:0 

~ 

2. MEASURE BRAKE SHOE LI NING TH ICKNESS 

Standard thickness : 6.5 mm (0.256 in.) 
Minimum thicKness : 1.5 mm (0.059 in.) 

If the shoe lining is less than minimum or shows signs of 
uneven wear, replace the brake shoes. 

NOTE: If any of the brake shoes have to be replaced, re­
place all of the brake shoes in order to maintain even 
braking. 

3. INSPECT BRAKE LINING AND DRUM FOR PROPER 
CONTACT 

4. 

5. 

6. 

7. 

If the contact between the brake lining and drum is in­
proper, repair the lining with a brake shoe grinder, or 
replacethebrakeshoeassemb ly. 

IF NECESSARY, REPLACE BRAKE SHOES 

I• I Using a screwdriver, remove the automatic adjusting 
lever from the front shoe. 

)b) Using a screwdriver, remove the parking brake lever 
from the front shoe. 

lo) Using pliers, install theparkingbrakelever withanew 
C·washer. 

)d) Install the automatic adjusting lever with a new E-
ring. 

INSPECT WH EEL CYL INDER FOR CORROS ION OR 
DAMAGE 

INSP ECT BACKING PLATE FOR WEAR OR DAMAGE 

INSPECT BEL LCRANK PA RTS FOR BENDING, 
WEAR OR DAMAGE 
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Left Wheel 

BRAKE SYSTEM- Rear Brake 

ASSEMBLY OF REAR BRAKES 
(See page BR-44) 

NOTE: 
shown. 

Assemble t~e parts in the correct direction as 

Right Wheel 

1. IF NECESSARY, ASSEMBLE AND INSTAll PARKING 
BRAKE BELLCAANK ASSEMBLY 

(a) Install the parking brake bellcrank to the crank 
bracket. 

{b) Install the pin with the new C-washer. 

(c) Apply lithium soap base glycol grease to the boot. 



(d) ::;•11 th• ,.,k;ng b~ BR-49 
(e) kmg plate with tw ke bellcrank a Torque the bol o bolts. s:sembly on the 

Torque: 130k ts. g-cm ·(9 ft-lb, 13 N·m) 

:Jv~~~~~SAAY, ASSEMB LE 
{a) Apply lithium AND INSTALL WHEEL 

cups and piston~~p base glycol grease t 
o the piston 

(b) I c~~~e~he spring and two p· 
Make su~e flanges lston cups in the wheel 

(c) Install the two . of the cups are pointed . 
der. pistons, boots and spring :~"::d~ylin · 

(d) Install the wh two bolts. eel cylinder on the ba . 
Torque : 100 k ckmg plate with 

g-em (7 ft-lb, 10 N·rn) 

(e) Using SST, connec 
SST 09751-36011 t the brake line. 

Torque: 155k g-em (11 ft-lb, 15 N·m ) 



BRAKE SYSTEM - Rear Brake 

3. APPLY GREASE ON BACKING PLATE, AS SHOWN 
Use high-temperature type grease. 

4. APPLY GREASE TO ADJUSTER BO LT THREADS AND 
END 

Use high-temperature type grease. 

5. INSTALL ADJUSTER TO FRONT SHOE 

(a) Install theadjustertotheadjust lever. 
(b) Install the adjust lever spring. 

6. INSTALL FRONT SHOE 

(a) Install the parking brake cable to the parking brake 
shoe lever. 

(b) Install the parking brake cable to the bellcrank as 
shown. 

(c) Set the front shoe in place with the end of the shoe 
inserted in the piston. 

(d) Using SST, install the shoe hold-down spring and pin. 
SST 097 18·00010 



BRAKE SYSTEM - Rear Brake BR-51 

7. INSTALL REAR SHO E 

(a) Install the anchor spring to the front shoe and rear 
shoe. 

(b) Set the rear shoe in place with the end of the shoe 
inserted in the piston. 

(c) Using SST, install the shoe hold-down spring and pin. 

SST 0971 8-00010 

(d) Using SST. install the tension spring. 

SST 09703-30010 

8. CHECK OPE RATION OF AUTOMATIC ADJ USTER 
MECHANISM 

Ia) Pull the parking brake cable backward as shown, and 
release. 

Check that the adjusting bolt turns. 

lf the bolt does not turn, check for incorrect installation 
of the rear brakes. 

(b) Adjust the adjuster to the shortest possible length. 

{c) lnstallthedrum. 

{d) Turn the brake drum in the reverse direct ion and 
depress the brake pedal. Repeat this procedure seve­
ral t imes. 
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'~ 
Adjusting Bolt 

BRAKE SYSTEM- Rear Brake 

9. CHECK CLEARANCE BETWEEN BRAKE SHOES AN D 
DRUM 

(a) Removethedrum. 

(b) Measure the brake drum inside diameter and diameter 
of the brake shoes. Check that the difference between 
the diameters is the correct shoe clearance. 

Shoe clearance: 0.6 mm (0.024 in.) 

lf incorrect, check the parking brake system. 

10. IF NECESSARY, ADJUST BELLCRANK 

{a) Lightly pull the bellcrank in direction A until there 
isnoslackatpart B. 

(b) In this condition, turn the adjusting bolt so that 
dimension C will be 0.4- O.Bmm (0.016-0.031 in.l. 

(c) Locktheadjustboltwiththelocknut. 

(d) Connect the parking brake cable No. 2 to the bell· 
crank. 

(e) Install the tension spring 

11 . INSTALL BRAK E DRUM AND REAR WHEEL 

12. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND 
BLEED BRAKE SYSTEM (See page BR-8) 



BRAKE SYSTEM - LSPV 

LOAD ~S;E~N~S~::------ BBFR-53 

PROPORTIOI~IG 
COMPONENTS NG VALVE 



BR-54 BRAKE SYSTEM - LSPV 

CHECK AND ADJUSTMENT OF FLUID 
PRESSURE 

1. SET REAR AXLE LOAD 

Rear axle load (include veh icle weight): 
70, 73 series 1,120 kg (2,469 lb) 
75 series 1,160 kg (2,557 lb) 
60 series 1,200 kg (2,6461b) 

2. INSTALL LSPV GAUGE (SST) AND BLEED AIR 

SST 09709-29017 

3. RAISE FRONT BRAKE PRESSURE TO 50 kg/cm2 (711 
psi, 4,903 kPa ) AND CHECK REAR BRAKE PRESSURE 

Rear brake pressure : 
70, 73 series 34 :; 5 kg/em' 

(484 1 71 psi, 3,334 :; 490 kPa ) 
75 series 41 :; 5 kg/em: 

(583 :; 71 psi , 4,021 :; 490 kPal 
60 series 40 :; 5 kg/em ' 

(569 :; 71 psi, 3,923 :; 490 kPa ) 

NOTE: The brake pedal should not be depressed twice 
and/or returned whi le setting to t he specified pressure. 
Read the va lue of rear brake pressure two seconds after 
adjusting the specified flu id pressure. 

4. RAISE FRONT BRAKE PRESSURE TO 100 kg/em~ 
{1 ,422 psi, 9,807 kPa ) AND CHECK REAR BRAKE 
PRESSURE 

Rear brake pressu re: 
70, 73 ser ies 46 :; 7 kg/em: 

(654 :; 100 psi, 4,511 :; 686 kPa) 
75 series 60 :; 7 kg/cml 

(BSJ :; 100 psi, 5,884 ! 686 kPa) 
60 series 58 :; 7 kg/em: 

(825 :; 100 psi, 5,688 :; 686 kPa ) 

lf t he brakepressureis incorrect, adjust the fluid pressure. 

5. IF NECESSARY, ADJUST FLUID PRESSURE 

(a ) Ad just the length of the No. 2 shackle. 

Low pressu re - Lengthen A 
High pressure- Shorten A 

Init ial set : 70, 73, 75 series 90 mm (3.54 in.) 
60 series 78 mm (3.07 in.) 

Adjusting range : 
70, 73, 75 series 84 - 93 mm (3.31 - 3.66 in.) 
60 series 72 - 84 mm (2.83 - 3.31 in.) 

NOTE: One turn of the No.2 shackle changes the fluid 
pressure about 0.6 kg/cm 2 18.5 psi, 59 kPa). 



BRAKE SYSTEM - LSPV 

(b) In event pressure cannot be adjusted by the No. 2 
shackle, raise or lower the valve body. 

Low pressure - Lower 
High pressure- Raise 

(c) Torque the nuu. 

Torque: 130 kg·cm (9 ft· lb, 13 N·m) 

(d) Adjust the length of the No. 2 shackle again. 

If it cannot be adjusted, inspect the valve housing. 

6. IF NECESSARY, CHECK VALVE BODY 

(a) Assemble the valve body in the uppermost position. 

NOTE: When the brakes are applied, the piston will 
move down about 1 mm (0.04 in.). Even at this time, the 
piston should not make contact with or move the load 
sensingsprmg. 

(b) In this position, check the rear brake pressure. 

Front lnktl)rflSVrt 

5 (71,490) 

25 (356,2.4521 

60 (853.5,884) 

7560series 

Frontbraklprn1Urt 

5 17 1, 490) 

25 1356,2,452) 

60 1853, 5,884) 

kg/em 1 (pJi kPal 

5 171. 490) 

8.0-12.0 
111 4 -171,785- 1,1771 

15.3-22.3 
(218- 317, 1.500 - 2,187) 

Rearbraktpressurt 

5 (71,4901 

10.4-14.4 
(148- 205, 1,020- 1,412) 

21 .9-28.9 
(311-411, 2,148-2,834) 

If the measured value is not wi thin standard, replace the 
valve body. 



BR-56 BRAKE SYSTEM LSPV 

2. REMOVE LSPV ASSEMBLY 

{a) ~r:~:;t~ the two bolts and remove the shackle 
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DISASSEMBLY OF LOAD SENSING SPRING 
ASSEMBLY 

1. REMOVE VALVE BRACK ET 

Remove the three nuts and bolt, and remove the valve 
bracket. 

2. DISCONNECT SPRING FROM VALVE 

Using pliers, remove the clip, and remove the spring from 
the valve. 

3. REMOVE SHACKL E BRACKET 

(a) Remove the cotter pin. 

(b) Remove the nut , and remove the shackle bracket, two 
retainert, two bushings and collar. 

4. REMOVE SHACKLE N0.1 AND N0.2 

Remove the nut, and remove the shackle No.1 and 2, and 
two plate washers. 

5. DISASSEMBLE LOAD SENSING SPRING 

Disassemble the following parts: 

(a) Bushings 

(b) Collar1 

tel Rubber plates 

(d) Load sensing valve boot 

(e) Load sensing spring boot 



BR·58 BRAKE SYSTEM - LSPV 

INSPECTION OF LSPV 

INSPECT VALVE PISTON PIN AND LOAD SENSING 
CONTACT SURFACE FOR WEAR 

Wear limit: 0.7 mm (0.028 in.) 



Valve Side ShaekleSide 

BRAKE SYSTEM - LSPV 

ASSEMBLY OF LSPV ASSEMBLY 
(See page BR-53) 

BR -59 

ASSEMBLE FOLLOWING PARTS TO LOAD SENSING 
SPRING 

(a) Load sensing valve boot 

(b) Load sensing spring boot 

(c) Collar1 

(d) Rubber plates 
(e) Bushings 

NOTE : Apply lithium soap base glycol grease to all rub· 
bing areas. 

Do not mistake the valve side for the shackle side of the 
load sensing spring. 

2. INSTALL SHACKL E N0. 1 AND NO. 2 TO LOAD 
SENSI NG SPRING 
Install the shackle to the load sensing spring through the 
twoplatewashel'1. 

Torque : 185 kg-em (13 ft·lb, 18 N·m) 

3. INSTALL LOAD SENSING SPR ING TO VALVE 

Install the load sensing spring assembly to the load sensing 
valve with a clip. 

4. INSTALL VALVE BRACKET 
(a) Insta ll the valve assembly to the bracket and torque 

the bolt and nut of load sensing spring boot through 
thetwoplatewashers. 

Torque: 185 kg-em (13 ft-lb, 18 N·m) 



BA-60 BRAKE SYSTEM - LSPV 

(b) Install the set plate to the valve assembly and tem­
porarily tighten the two valve body mounting nuts. 
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INSTALLATION OF LSPV 

1. INSTALL LSPV ASSEMBLY 

(a) Install the LSPV assembly to the frame with fou r 
bolts. 

Torque: 130 kg-em (9 ft -lb, 13 N·m) 

(b) Install the shackle bracket to rear axle housi ng with 
two bolts. 

Torque: 195 kw-cm (14 ft-lb, 19 N·m) 

2. CONNECT SHACKLE NO. 2 TO BRACKET 

(a) Set the dimension A by turning shackle No. 2. 

Initial set: 120 mm (4.72 in.) 

(b) Tighten the lock nut. 

Torque: 250 kg-<:m (18 ft-lb, 25 N·ml 

(c) Install the two bushings and collar to the load sensing 
spring shackle. 

(d) Install the load sensing spring to the shackle bracket 
with the two retainer and a nut. 

Torque: 130 kg.c:m (9 ft-lb, 13 N·m) 

(e) Install thenewcotterpin. 

3. CONNECT BRAKE TUBES 

Usi ng SST, connect the brake tubes. 

SST 09751 -36011 
Torque: 155kg-cm (11 tt-lb, 15N-m ) 

4. SET REAR AXLE LOAD 
(See page BR-541 



BR-62 BRAKE SYSTEM - LSPV 

5. SET VALVE BODY 

{a) When pulling down the load sensing spring, confirm 
that the valve piston moves down smoothly. 

{b) Position the valve body so that the valve piston light­
ly contacts the load sensing spring. 

(c) Tighten the valve body mounting nuts. 

Torque: 130 kg-em (9 ft-lb, 13 N·ml 

6. BLEED BRAKE LINE 

7. CHECK FOR FLUID LEAKAGE 

8. CHECK AND ADJUST LSPV FLUID PRESSURE 
(See page BR -54) 
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BRAKE HOSES AND TUBES 
DISCONNECT AND CONNECT HOSE AND 
TUBE 

1. DISCONNECT HOSE AND TUBE 

{a) Disconnect the clip. 

(b) Using a wrench to hold the hose and SST to hold the 
tube, disconnect the tube and hose. 

SST 09751-36011 

2. CONNECT HOSE AND TUBE 

(a) Connect the hose and tube by hand. 

(b) Using a wrench to hold the hose and SST to hold the 
tube, torque the connection. 

SST 09751-36011 

Torque: 155 kg-em (11 ft-lb, 15 N·m) 

(c) Install a new hose clip. 

INSPECTION OF BRAKE HOSES AND TUBES 

1. INSPECT BRAKE HOSES 

(a) Inspect the hose for damage, cracks or swelling. 

(b) Inspect the threads for damage. 

2. INSPECT BRAKE TUBES 

(a) Inspect the tube for damage, cracks, dents or corro-
sion. 

{b) Inspect the threads for damage. 
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SR·2 

Problem 

STEERING - Precautions, Troubleshooting 

PRECAUTIONS 
Care must be taken to replace parts properly because they could 
affect the performance of _the steering S)'1tem and result in a 
driving hazard. 

TROUBLESHOOTING 

Pottibltcaute Remtdy .... 
Tires improperly inflated lnllatetirestoproperpreSture A·IO 

Excusivecaner Check front end alignment FA·3 
Ball joints worn Replaceb.a!ljoinu SR·72 

Steeringknucklebearingworn Replace knuckle bearing FA·17 
lnsulficientlubocant Lubr icatesus.pensionand 

ne-eringlinkage 

Stetringlinkagewornorbent Che-ck linkage SR·72 
Steeringgnroutofadjuttmef1torbroken Adjustorrepairtteeringgear SR-3,22 

57 
Power steer ingbeltloose Tighten belt SR·32 
Fluidlevelinreservoirlow Check reservoir SR·33 
Powersteeringfluidloaming Checkpoweflteeringfluld SR-33 
Powersteefingunitflulty Che.:kpewernetr~ngunit SR.J7 
Steeringcolumnbu'ld•ng Che.:ks:e-eringcolumn SR-4, 18 

Tire improperly infla ted lnfla tet irestoproperpressure 
Wheelalignmentif\Corre.:t Che.:kfrontendalignment FA·J 
SteerinQCOiumnbinding Che.:ksteer~ngcolumn SR-4. 18 
lnsuffiCientlubm:ant Lubr iCiltesus.pensionand 

neeringlinkage 
SteeringgearOI.ItOfldjunmentorbroken Adjustorrepairsteeringgnr SR-3.22 

57 

Steering linkage worn I ChKk''""" SR·72 
Steering gear loose Tigh ten gear bolts 
Steeringshaltcouplinooworn lnspec tcoupl inoo 
Balljointswom Replace ball joint SR·72 
Steeringknucklebelri!'I(IWOrn Replaceknucklebnrinoo SR·17 
SteeringgearOI.Itoftdjunmentorbroken I Adiustorrepairnur~nggear SR·3.22 

57 
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ON-VEHICLE INSPECTION 
STEERING WHEEL FREEPLAY 

1. CHECK THAT STEERING WHEEL FAEEPLAY IS 
CORRECT 
With the vehicle stopped and tires pointed straight ahead, 
rock the steering wheel gently back and forth with light 
finger pressure. Freeplay should not exceed the max imum 
limit. 

Maximum play: 40 mm (1.57 in.) 

If incorrect, adjust or repa ir as requ ired. 

2. POINT WHEE LS STRAIGHT AHEAD 

3. ADJUST STEERING GEA R BOX 

(a) Loosen the lock nut. 

(b) Turn the adjusting screw clockwise to decrease wheel 
freeplay and counterclockwise to increase it. 

NOTE: Turn the adjusting screw in small increments and 
check the wheel freeplay between each adjustment. 

4. CH ECK THAT STEERING DOES NOT BIND 

Turn the steering wheel Of'le full turn in both direct ions. 

Check that the f reeplay is correct and steering is smooth 
and without rough spots. 

5. HOLD ADJUSTING SCREW AND TIGHTEN LOCK 
NUT 

OIL LEVEL 

CHECK STEERING GEAR BOX OIL LEVEL 

Oil level : 12- 17 mm (0.47 - 0.67 in.) from top 

If low, fill with gear oi l and check for oil leaks. 



SR-4 STEERING - Steering Column A sse mblywithTiltStee . 

STEERING ""' 
WITH TILT S;.~~~~NNGASSEMBLY 
REMOVAL OF STEERING COLUMN ASSEMBLY 



STEERING - Steering Co lumn Assembly w ith Ti lt Steering SR-5 
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2. ~~-~ONNECT INTERMEDIATE SHAFT NO.2 FROM 

(a) Place matchmarl<.s on the intermediate shaft No. 1 
and No. 2 joint yoke. 

(b) Remove the set bolt. 

(c) Pu ll out the intermediate shaft No. 1 from No.2. 

3. RE MOVE STEERING WHE EL 

(a) Remove the steering wheel pad. 

(b) Removethesetnut. 

(c) Place matchmarl<.s on the steering wheel and main 
shaft. 

(d) Using SST, remove the steering wheel. 

SST 09609-20011 

4. REMOVE AI R DUCT 

5. REMOVE COLUMN COVER 

6. REMOVE COMBINATION SWITCH 

7. ~~~~~E FOUR BOLTS FROM COLUMN HOLE 

8. RE MOVE STEERING COLUMN ASSEMBLY 

(a) Disconnect the ignition switch connector. 

(b) Remove the two mount nuts. 

{cl Pu lloutthesteeringcolumnassembly. 



SR-6 STEERING - Steering Column Assembly with Tilt Steering 

COMPONENTS 

lntermediete SiuftNo.l ' 

CoU" No.
2 

'·\~'"'l ingSupport 

1 ,;. ' 
+--------® J \ Tilt Lewr 

(i) ~'- <" ~ ---------- ...._~ Collar No. 1 

+-----«!l~ ""<D _"f.?({<,) d 
@ . ----- / 

SupportStopper ----- ~ ..... 

~ <Q)~ 

Tension Spr ing 

Breakaw;~yBrteklt 

I kv:m lft·lb. N-m) I : S~ifofll torque 
+ : Non-re u5ablep~rt 
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DISASSEMBLY OF STEERING COLUMN 
ASSEMBLY AND TILT MECHANISM 
(See page SR-61 

1. REMOVE TENSION SPRINGS AND CORDS 

(a) Fu llytiltthe mainshaft upward. 

(b) Release the cord from the hook. 

(c) Using a screwdriver, pry out the cord tip and remove 
thespringandcord. 

2. DISCONNECT INTERMEDIATE SHAFT FROM MAIN 
SHAFT 

(a) Place matchmarks on the intermediate shaft and uni­
versal joint. 

(b) Remove the bolt. 

(c) Remove the snap ring. 

(d) Pull out the intermediate shaft from the main shaft. 

3. REMOVE COLUMN TUBE FROM BREAKAWAY 
BRACKET 

Remove the four bolts with a clamp. 

4. RE MOVE IGNI TI ON KEY CYLINDER 

{a) Place the ignition key at the " ACC" position. 

(b) Push down the stop key with a thin rod. and pull out 
the key cylinder . 



STEERING - Steering Column Assembly with Tilt Steering 

5. REMOVE UPPER BRACKET WITH MAIN SHAFT 
FROM BREAK AWAY BRACKET 

(a) Remove the support reinforcement with two bolts. 

(b) Loosen the broken bolt by tapping the chisel. 

(c) Remove the three bolu. 

(d) Disconnect the upper bracket from the breakaway 
bracket. 

6. REMOVE IGNITION SWITCH 

7. REMOVE MAIN SHAFT FROM UPPER BRACKET 

(a) Using SST, compress the main shaft and upper 
bracket. 

SST 09950·20016 

CAUTI ON: Do not tighten the SST too tightly. 

(b) Using snap ring pliers, remove the snap ring. 

(c) Loosen SST and remove the main shaft, spring and 
collar from the upper bracket. 

8. DISASSEMBLE TILT STEERING SUPPORT AND 
BREAKAWAY BRACKET 

(a) Remove the tension ~ring. 

(b) Remove the two nuts and bolt. 

(c) Remove the t ilt lever retainer and collar. 

(d) Remove the release pin. 



STEERI NG - Steering Column Assembly with Tilt Steering SA-9 

(e) Removethetiltsteeringpawl. 

(f) Remove the tilt pawl set bolt. 

(g) Remove the nut and support stopper bolt wi th a 
clamp. 

(h) Remove the tilt lever set nut. 

(i) Temporarily install the nut flat with the end of the 
bolt and tap it with a hammer. 

(j) Remove the nut. 

(k) Remove the collar and shim. 

(I) Remove the another set bolt, nut and collar. 



SR·10 STEERI NG - Steering Colu mn Assembly with Til t Steering 
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INSPECTION AND REPAIR OF STEERING 
COLUMN ASSEMBLY 

( FJ, BJ, HJ 6-series) 
IF NECESSARY, REPLACE BE A RING lN UPPER 
BRACK ET 

(a) Using SST and a hammer, removt! the bearing. 

SST 09620.30010 

{b) Pack MP grease into the bea ring. 

(c) Using SST and a ha mmer, driVe the bearing into the 
bracket. 

SST09620·30010 

2 . IF NECESSARY, REPLAC E LOWER BEARING 

(a) Using SST and a press, remove the lower bearing from 
the main shaft. 

SST 09527·20011 
(b) Pack MP grease into the bearing. 

{c) Using SST and a press, assemble the lower bearing 
and main shaft. 

SST 0923&00101 and 09612·22011 

3. IF NECESSARY, REP LACE INT ER MEDIAT E S HAFT 
BEARING 

Ia) Using snap ring pliers, remove t he snap ring. 

{b) Pull out the bearing from the intermediate shaft. 



STEER ING - Steering Column Assembly with Tilt Steering SR ·11 

(c) Install the bearing. 

(d) Using snap ring pliers, install the snap ring. 

4. (FJ, BJ, HJ 6....series) 
IF NECESSARY, REPLACE SPIDER BEARING 

(a) Using needle-nose pliers, remove the four snap rings. 

(b) Using a 12-mm and 22-mm socket wrench and vise, 
press out the yokesideooter race. 

{c) Clamp the outer race in a vise and tap off the yoke 
with a hammer. 

NOTE: Remove the other bearing races in the same 
procedure. 

(d) Apply molybdenum disulphide lithium base grease to 
the spider and bearings. 

NOTE : Be careful not to apply too much grease. 

(e) Using e 12-mm socket wrench and vise, press the 
bearing outer race. 

(f) Using a lO.mm and 12·mm socket wrench, adjust 
both bearings so that the snap ring grooves are at 
maximum and eQual widths. 



SA-12 STEERI NG- Steering Colu mn Assembly with Tilt Steering 

(g) Select two snap rings of the same thickness, which 
will allow 0- 0.05 mm (0 - 0 .0020 in.) of axial play. 

NOTE: Do not reuse the snap rings. 

Snaprin; thiekness 

Thicknen mm linJ 

1.175-1.225 10.0463-0.04821 

1.225- 1.275 10.0482- 0.0502) 

1.275-1 .325 10.0502-0.0522) 

(h) Using need le- nose pliers, install the snap rings. 

NOTE : Install the bearing outer races in the yoke side 
using the same procedure. 

(i) Using a hammer, tap the shaft and yoke until the 
clearance between the bearing outer race and snap 
ring is zero. 

(j) Check the spider bearing, 

• Check that the spider bearing moves smoothly. 
• Check the spider bearing axial play. 

Bearing axial play : 0.05 mm (0.0020 in.) or less 



STEERING - Steering Column Assembly with Tilt Steering 

ASSEMBLY OF STEERING COLUMN 
ASSEMBLY AND TILT MECHANISM 
(See page SR-6) 

SR-13 

COAT ALL RUBBING PARTS WITH MP GREASE 

2. ASSEMB LE PAWL SET BOLT 

Torque; 185 kg-em (13 ft-lb, 18 N-m) 

3. ASSEMBLE TILT LEVER TO SUPPORT 

(a) Select a collar No. 1 which will eliminate play. 

Outtrdilmeter mm (in.) 

17.989-17.996 10.7082 0.7085) 
17.996- 18.003 10.7085- 0.7088) 
18.003- 18.010 (0.7088- 0.7091) 
18.010- 18.017 (0.7091 - 0.7093) 
18.017- 18.024 (0.7093- 0.7096) 

(b) Install tilt lever and collar No.1 to the support. 

(c) Select a collar No. 2 which will eliminate all play. 

Outerdi•meter mm(in.J 

17.982 18.000 (0.7080 0.70871 
18.000-18.018 (0.7087- 0.70941 

(d) Insta ll collar No. 2 to the support. 

(e) Drive in the serration bolt to the support. 

(f) Install the t ilt pawl. 



SR-14 

(g) Install the tension spring and the release pin. 

(h) Assembletheco!larandtiltleverretainer. 

Torque; 185 kg-em ( 13 ft-lb, 18 N-m) 

4. INSTALL SHIM, BOLT AND NUT 

(a) Select a shim which fits snugly when pressed in by 
hand. 

Thickness mm(in.) 

None 0.197 0.-203 10.0078 0.0080) 
5 0.495-0.505 10.0195-0.0199) 
8 0.795-0.805 10.0313 - 0.0317) 

14 1.395-1.405 (0.0549-0.0553) 
18 1.795 - 1.805 (0.0707-0.0711) 

(b) Install the shim, bolt, washer and a lock nut. 

Torque: 185 kg-em (13 ft-lb, 18 N-m) 

5. INSTALL TILT STEERING SUPPORT STOPPER 
BOLT 

(a) Install the stopper bolt, bracket, washer and nut. 

{b) Tighten the nut by holding the bracket as shown. 

Torque: 100 kg-em (7 ft· lb, 10 N-m) 



STEERING - Steering Column Assembly with T ilt Steering SR-15 

6. ASSEMBLE MAIN SHAFT AND UPPER BRACKET 

(a) Assemble the collar, spring aod main shaft, and insert 
them into the bracket. 

(b) Using SST and snap ring pliers, install the snap ring 
by compressing the main shaft and upper bearing. 

SST 09950-200 16 

CAUTION : Do not tighten the SST more than necessary. 

7. ASSEMB LE UPPER BRACKET AND SUPPORT 

(a) Apply anaerobic adhesive and sealant [THRE E BOND 
1324 (Part No. 08833-00070) or equivalent] to one 
or two threads of the bolt end. 

NOTE : This adhesive will not harden while e11posed to 
air. It will act as a sealer or binding agent only when ap­
plied to threads, etc. and the air is cut off. 

(b) Install the two bolts; one with a wiring clamp. 

Torque: 75 kg-em (65 in.-lb, 7.4 N-m) 

(c) Install the break down bolt and tighten until the 
bolt head breaks off. 

(d) Install the support reinforcement. 

INSTALL BREAKAWAY BRACKET TO COLUMN 
TUBE 

Torque: 185 kg-em (13 kg-em, 18 N-m) 

9. INSTALL COLUMN HOLE COVER TO COLUMN 
TUBE 

Torqu e: 185 kg-em (13 ft-lb, 18 N·ml 



SR-16 STEERING - Steering Column Assembly with T ilt Steering 

10. CONNECT MAIN SHAFT AND INTERMEDIATE 
SHAFT 
(a) Align the mari<s on the joint yoke and intermediate 

shaft and tighten the bolt. 

Torque; 250 k51·CTT1 (18 ft-lb, 25 N-m) 

NOT E: Be careful not to push out the damper seal while 
installing the intermediate shaft. 

(b) Install the snap ring. 

11 . INSTALL TWO SPRINGS AND TWO CORDS 

(a) Connect the tension spring and cord, and hook the 
spring to the hanger. 

(b) Pry the spring end and hook the cord end to the 
support. 

(c) Hook the cord to the cord guides. 

12. CHECK OPERATION OF TILT STEERING LEVER 
AND SUPPORT 

(a) Check that there is no axial or horizontal play at the 
end of the main shaft. 

(b) Check that the main shaft locks securely in all six 
positions. 

13. INSTALL IGNITION SWITCH 

(a) Tum the ignition key plate to the "ACC" position 
and install the key cylinder into the upper bracket. 

(b) Install the ignition switch. 



STEERING - Steering Column Assembly with T ilt Steering 

INSTALLATION OF STEERING COLUMN 
ASSEMBLY 
(See pageSR-41 

INSTALL STEERING COLUMN ASSEMB LY 

SR-17 

(a) Place the steering column assembly in the installed 
position. 

(b) Temporarily install the two breakaway bracket 

(c) Install and torque the four cOlumn hole cover bolts. 

Torque: 130 kg-<:m (9 h -lb, 13 N·ml 

(d) Torque the two breakaway bracket mount nuts. 

Torque: 250 kg-<:m (18 h -lb, 25 N-m) 

2. INSTALL COMBINATION SWITCH 

3. INSTALL COLUMN COVER AND AIR DUCT 

4. INSTALL STEERING WHE EL 
(a) Align matchmarks on the steering wheel and main 

shaft, and install the steering wheel to the main shaft. 

(b) Install and torque the set nut. 

Torque: 350 kg-em (25 ft·lb, 34 N·m) 

(c) lnstallthesteeringwheelpad. 

5. CONNECT INTERMEDIATE SHAFT NO. 1 TO NO. 2 

(a) Align the matchmarks on the joint yoke of inter­
med iate shaft No. 1 and intermediate shaft No. 2 
and connect them. 

(b) Install and torque the set bolt. 

Torque: 360 kg-em (26 ft- lb, 35 N.m) 

6. CONNECT NEGATIVE TERMINA L OF BATTER Y 

7. CHECK STEERING WHEE L CENTER POINT 



SR-18 STEERING - Steering Column Assembly 

STEERING COLUMN ASSEMBLY 
REMOVAL OF STEERING COLUMN ASSEMBLY 
(See page SR·4) 

COMPONENTS 

DISASSEMBLY OF STEERING COLUMN 
ASSEMBLY 

1. REMOVE MA IN SHAFT 

(a) Turn ignition key to the "ACC" posit ion. 

(b) Using snap ring pliers, remove the snap ring. 

(c) Pull out the main shaft. 

2. REMOVE UPPER BRACKET FROM COLUMN TUBE 

(a) loosen the broken bolt by tapping the chisel. 

(b) Remove the three bolts. 

(c) Disconnect the upper bracket from the breakaway 
bracket . 



STEERING - Steering Column Assembly SR 19 

3. REMOVE COLUMN HOLE COVER FROM COLUMN 
TUBE 

(a) Remove the three bolts. 

(b) Remove the column hole cover. 



SR-20 STEERING - Steering Column Assembly 

INSPECTION ANO REPAIR OF STEERING 
COLUMN ASSEMBLY 

1. INSPECT UPPER BRACKET 

{a) Check that the steering lock mechanism operates 
properly. 

{b) Check the upper bearing rotation condition and 
check for abnormal noise. 

If the bearing is worn or damaged, replace the upper 
bracket. 

2. IF NECESSARY , REP LACE MAIN SHA FT LOWER 
BEARING 

(a) Aemovethedustseal. 

(b) Using snap ring pliers, remove the snap ring. 

(c) Pull out the lower bearing. 

(d) Push in the lower bearing. 

{e) Using snap ring pliers, install the snap ring. 

(f) lnstallthedustseal. 

3 . (FJ, BJ, HJ 6_series) 
IF NECESSARY, REPLACE SPI OER BEAR ING 
(See page SR-11 ) 
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ASSEMBLY OF STEERING COLUMN 
ASSEMBLY 
(See pageSA-18) 

1. INSTALL COLUMN HOLE COVER TO COLUMN 
TUBE 

Install the column hole cover with three bolts. 

Torque : 185 kg-em (13 ft-lb, 18 N-m) 

2. INSTALL UPPER BRACKET TO COLUMN TUBE 

Install the upper bracket with three bolts. 
(SeepageS R-15) 

Torque: 75 kg-em (65 in .-lb, 7.4 N-m l 

3. INSTALL MAIN SHAFT TO COLUMN TUBE 

(a) Turn the ignition key to the ACC position. 

(b) lnsertthemainshaft in the column tube. 

(c) Using snap ring pliers, install the snap ring. 

INSTALLATION OF STEERING COLUMN 
ASSEMBLY 
(See page SR-17) 



SR-22 

STEERING GEA 
REMOVAL OF R HOUSING 

GEAR HOUSING 

1. DISCONNECT 
(a) Remove JOI~~:EAMEDIATE SHAFT 

{b) ~~~at:atchm;~:~:o: the 
{c) Remove :~:ft JOint yoke worm shaft and Inter 

{d) o· two set bolts 1 - . sh~~~nnect the intermedi:~; :~~~t ~okes. 
LOOSEN PITM ' om tho wo'm 

J AN ARM SET NUT 

. DISCONNECT 
(a) Remov RELAY ROD FA (b) A othooott" pio. OM PITMAN ARM 

(c) u:i::vses~e d~t nut. 
S man arm. , lsconnect the relay rod end 

ST 09628-6201 1 from the pit· 

4. REMOVE GEAR 
Remove the four n HOUSING uts, four bolts and gear housing. 



STEERING Steering Gear Housing SR-23 
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COMPONENTS 

* 0-----Sfl:tor Sh•ft Thr1.1st Wuher 

r
!----- ~;:: ;:.~'-

--=-~i?-
~~ * Adi"";"'"'-1 LockN1.1t 
WormBe•rin!l 1 1,500(108. t•7l l 

-

g::r--··";"' 
e--------oil Seal 

DISASSEMBLY OF GEAR HOUSING 

1. REMOVE BREATHER PLUG AND DRAIN GEAR 
OIL 

2. DISCONNECT PITMAN ARM FROM GEAR 
HOUSING 

(a} Remove the pitman arm set nut. 

(b) Using SST, disconnect the pitman arm from the gear 
housing. 

SST 09628-6201 t 

REMOVE END COVER 

(a) Remove the adjustillQ screw lock nut and four nuts. 



SR-24 
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STEERING - Steering Gear Housing 

(b) Remove the end cover by turning the adjusting screw 
clockwise. 

4. REMOVE SECTOR SHAFT 

(a) Using a plastic hammer, tap out the sector shaft. 

(b) Removethesectorshaft. 

5. REMOVE WORM BEARING ADJUSTING SCREW 
LOCK NUT 

Using SST, remove the lock nut. 

SST 09617-60010 

6. REMOVE WORM BEARING ADJUSTING SCREW 

Using SST. remove the adjusting screw. 

SST 09616-30020 

7. REMOVE WORM SHAFT 

Pu ll the worm shaft out of the gear housi ng. 

CAUTION: Do not disassemble the ball nut from the 
steering worm dlaft. Do not allow the ball nut to hit the 
end of the worm shaft. 



STEERING - Steering Gear Housing SR·25 
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INSPECTION AND REPAIR OF STEERING GEAR 
HOUSING 

1. INSPECT WORM AND BAll NUT 

(a) Check the worm and bait nut for wear or damage. 

(b) Check that the nut rota tes smoothly down the shaft 
by its own weight. 

If a problem is found, repair or replace the worm. 

CAUTION: Do not allow the ball nut to hit the end of 
the worm shaft. 

2. IF NECESSARY, REPLACE WORM BEARING 

(a) Using SST, remove the both side bearings. 

SST 09950-20016 

(b) Using a press, install both side bearings. 

CAUTION: Be careful not to damage the bait nut wh ile 
holding it by hand. 

(c) Using SST, remove the outer race from the gear hous­
ing. 

SST 09612-65013 

(dl Using SST , drive in the outer race into the gear hous­
ing. 

SST09550-100l2 
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(e) Using SST, remove the outer race from the adjusting 

SST 09612·65013 

(f) Using SST, press the outer race into the adjusting 

SST 09550·10012 

3. IF NECESSARY, REPLACE WORM SHAFT OIL 
SEAL 

(a) Using a 19·mm socket wrench, drive out the oil seal. 

(b) Using a 23-mm socket wrench, drive in the oil seaL 

4. MEASURE SECTOR SHAFT THRUST CLEARANCE 
Usingafeelergauge, measuretheshaftthrustclearance. 

Maximum cl ear.~nce: 0.05 mm 10.0020 in.) or less 

If necessary, install a new thrust washer to provide the 
minimum clearance between the sector shaft and adjusting 

1.95 (0.07681 
2.00 (0.0787) 
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5. INSPECT SECTOR SHAFT END COVER 
{a) Check for damage. 

{b) Check the bushing for wear or damage. 

If necessary, replace the end cover. 

36.055-36.065 {1.4195-1.4199) 
36.045-36.055 (1.41 91-1 .41951 
36.035-36.045 (1.4187- 1.4191 ) 
36.025-36.035 (1.4 183 - 1.41 87) 

SR-27 

NOTE: When replacing the end cover, replace with one 
having the same number. 

6. IF NECESSARY, REPLACE SECTOR SHAFT OIL 
SEAL 
{a) Using SST, remove the oil seal. 

SST 09308-00010 

{b) Using SST, drive in the oil seal. 

SST09550-10012 
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ASSEMBLY OF STEERING GEAR HOUSING 
(See page SR-23) 

APPLY MP GREASE TO BUSHING, NEEOLE 
ROLLER BEARING AND OI L SEALS 

2. INSERT WORM SHA FT INTO GEAR HOUSING 

Place the worm bearing on the shaft and insert the shaft 
into the housing. 

3. INSTALL AND ADJUST BEARING ADJUSTING 
SC REW 

(a) Using SST, gradually tighten the ad justing screw until 
it is snug. 

SST 09616-30020 

(b) Using a torque meter alld SST, measure the bearing 
preload in both directions. Tu rn the adjusting screw 
until the preload is correct. 

Preload (starting): 3.5-5 kg-em 
(3.0 - 4.3 in.-lb, 0.34- 0.49 N-m) 

SST 09616·000 1 0 

(c) Hold the adjusting screw in position wi th SST and 
tighten the lock nut with SST. 

Torque : 1,500 kg-em (108 ft-lb, 147 N·m) 

SST 09616-30020 and 09617-60010 

NOTE: Check that the bearing preload is still correct. 

4. INSTALL NEEDLE ROL LER BEARING 

Apply MP grease to the needle rollers and install them into 
the housing. 
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5. INSTALL SECTOR SHAFT 

(a) I nsta lt the adjusting screw and thrust washer onto the 
sector shaft. 

(b) Set the ball nut at the center of the worm shaft. In· 
sert the sector shaft into the gear housing so that the 
center teeth mesh together. 

6. INSTALL END COVER 

(a) Apply liquid sealer to the gasket and end cover. 

(b) Install theendcoveroverthegasket. 

(c) loosen the adjusting screw as far as possible. 

(d) Torque the three cover bolts. 

TOI'"que: 1,150kg-em(83ft-lb, 113N·m) 

7. PLACE WORM SHAFT IN NEUTRAL POSITION 

(a) Fully turn the worm shaft while counting the rota-
tions. 

(b) Then, turn the shaft back half that number. The 
shaft is now in neutral. 

(c) Place matchmarks on the worm shah and housing to 
show neutral position. 

8. ADJUST TOTAL PR ELOAD 

Using a torque meter and SST, turn the adjusting screw 
until the preload is correct. 

NOTE: Be sure that the worm shah is in neutral. 

Preload (starting): 8- 11 kg-em 
(6.9 - 9.5 in.-lb, 0.78 -1 .08 N·ml 

SST 09616-00010 

9. TIG HTE N ADJUSTING SCREW LOCK NUT 

(a) Hold the screw with a screwdriver while tightening 
the lock nut. 

(bl Torque the lock nut. 

Torque : 450 kg-em (33ft-lb. 44 N·m) 

NOTE: Check that the preload is still correct. 
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10. MEASURE SECTOR SHAFT BACKLASH 

{a) Align the marks on the sector shaft with the pitman 
arm. Install the pitman arm and tighten the nut finger 
tight. 

{b) Install the backlash gauge. Check that the sector shaft 
has no backlash within 100 degrees of either side of 
the neutral position. 

11 . REPLENISH GEAR OIL 

Oil level : 12 -17 mm {0.47 - 0.67 in.) 
Capacity: 630 cc {38.4 cu. in.) 
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INSTALLATION OF STEERING GEAR HOUSING 
(See page SR-22) 

1. INSTA LL GEAR HOUSING 

Install the gear housing wi th the four bolts and nuts. 

Torque: 1,240 kg-em (90 ft-lb, 122 N-m) 

2. CONNECT INTERMEDIATE SHAFT 

(a) Align matchmarks on the worm shaft and intermedi· 
ate shaft joint yoke and connect them. 

(b) Install and torque the two bolts. 

Torque: 360 kg-em (26 ft-lb, 35 N-m) 

3. INSTALL JOINT PROTECTOR 

(a) Install the joint protector. 

(b) Install and torque the bolt. 

Torque : 65 kg-em (56 in.-lb, 6.4 N-m) 

4. CONNECT RELAY ROD 

(a) Install the pitman arm to the relay rod. 

(b) Install and torque the nut. 

Torque: 925 kg-em (67 ft-lb, 91 N-m) 

(c) Install the cotter pin. 

5. TORQUE PITMAN ARM SET NUT 

Torque : 1,800 kg-em (130 ft-lb, 177 N-m) 
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POWER STEERING 
On-Vehicle Inspection 
CHECKING DRIVE BELT DEFLECTION 

Measu re the drive belt deflection. 

Drive belt deflection: at 10 kg (22.0 lb, 98 N) 
(3F Engine] 

New belt: 7 - 9.5 mm (0.28 - 0.37 in.l 
Used belt: 8- 10 mm (0.31 - 0.39 in. ) 

(3B Engine] 
New belt: 13 - 17 mm (0.51 - 0.67 in.) 
Used belt: 16 - 22 mm (0.63 - 0.87 in. ) 

[2H Engine ] 
New belt: 6.5- 8.5 mm (0.26- 0.33 in. ) 
Used belt: 7 - 9 mm (0.28 - 0.35 in.} 

NOTE: 
• "New belt'' refers to a new belt which has never been 

"""· • "Used belt" refers to a belt which has been used on a 
runningenginefor5minutesormore. 

• After installing the drive belt, check that it fits properly 
in the ribbed grooves. 

• Using SST, check the drive belt tension. 

SST 09216-00020 and 09216-00030 

Drive belt tension 
New belt: 45 - 55 kg 
Used belt: 20 - 35 kg 
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FLUID LEVEL CHECK 

KEEP VEHIC LE LEVEL 

2. BOOST FLUID TEMPERATURE 

SR-33 

With the engine idling at 1,000 rpm or less, turn the steer­
ing wheel from lock to lock several t imes to boost fluid 
temperature. 
Fluid temperature: 80°C (176° F) 

3. CHECK FOR FOAMING OR EMULSIFICATION 

NOTE: Foaming and emulsification indicate either the 
existence of a ir in the system or that the fluid level is too 
low. 

4. CHECK FLUID LEVE L IN RESERVOIR 

Check the flu id level and add flu id if necessary. 

Fluid : ATF DEXRQN® or OEXRQN® 0 

NOTE : Check that the fluid level is within the HOT 
LEVEL of the dipstick. If the f luid is cold, check that it is 
within the COLD level of the dipstick. 
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REPLACEMENT OF POWER STEERING FLUID 

1. JACK UP FRONT OF VEHICLE AND SUPPORT IT 
WITH STANDS 

2. REMOVE FLUID RETURN HOSE FROM 
RESERVOIR TANK AND DRAIN FLUID INTO 
CONTAINER 

3. WITH ENGINE IDLING, DRAIN FLUID WHILE 
TURNING STEERING WHEEL FROM LOCK TO 
LOCK 

4. STOP ENGINE 

5. Fill RESERVOIR TANK WITH FRESH FLUID 

Fluid: AT F DE X RON® or DEXRON® U 

6. START ENGINE AND RUN IT AT 1,000 RPM 

After one or two seconds, fluid will begin to discharge from 
the return hose. Stop the engine immediately at this time. 

7. REPEAT STEPS 5 AND 6 FOUR OR FIVE TIMES 
UNTIL THERE IS NO MORE AIR IN FLUID 

8. CONNECT RETURN HOSE TO RESERVOIR TANK 

9. BLEED POWER STEERING SYSTEM 
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Bleeding of Power Steering System 
1. CHECK FLUID LEVEL IN RESERVOIR TAN K 

Check the fluid level and add fluid if necessary. 
Fluid : ATF DEXAON® or DEXAON® U 

NOTE: Check that the f luid level is within the HOT 
LE VEL of the dipstick. If the fluid is cold, check that it is 
within the COLD LE VEL of the dipstick. 

2. STAAT ENGINE AND TURN STEERING WHEEL 
FROM LOCK TO LOCK THREE OR FOUR TIMES 

Run the engine at 1,000 rpm or less. 

3. CHECK THAT FLUID IN RESERVOIR IS NOT 
FOAMY OR CLOUDY AND DOES NOT RISE OVER 
MAXIMUM WHEN ENGINE IS STOPPED 

Measure the flu id level with the engine running. Stop the 
engine and measure the fluid level. 

Maximum rise: 5 mm (0.20 in.) 

If a problem is found, repeat step 7. Repair the PS pump 
if the problem persists. 

Oil Pressure Check 
1. CONNECT PRESSURE GAUGE 

{a) Using SST, remove the pressure line from the PS 
pump. 

SST 09631·22020 
(b) Connect the gauge side of the pressure gauge to the 

PS pump and the valve side to the pressure line. 

{c) Bleed the system. Start the engine and turn the steer· 
ing wheel from lock to lock two or three times. 

(d) Check that the fluid level is correct. 

2. CHECK THAT FLUID TEMPERATURE IS AT 
LEAST B0°C (176° F) 

3. STAAT ENGINE AND RUN IT AT IDLE 
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4. CHECK FLUID PRESSURE READING WITH VA LVE 
CLOSED 

Close the pressure gauge valve and obseNe the read ing on 
the gauge. 

Minimum pressure: 75 kg/cm 1 (1,067 psi, 7,355 kPal 

NOTE: Do not keep the valve closed for more than 10 
seconds. 

If pressure is low, repair or replace the PS pump. 

5. FULLY OPEN VALVE 

6. CHECK AN D RECORD PRESSURE READING AT 
1,000 RPM 

7. CHECK AND RECORD PRESSURE READING AT 
3,000 RPM 

Check that there is less than 5 kg/cm1 (7 1 psi, 490 kPal 
difference in pressure between the 1,000 rpm and 3,000 
rpm checks. 

If the difference is excessive, repair or replace the flow 
control valve of the PS pump. 

8. CHECK PRESSURE READING WITH STEERING 
WHEEL TURNED TO FULL LOCK 

Be sure the pressure gauge valve is fully opened ar.d the 
engine idling. 

Minimum pressure: 75 kg/cm1 (1,067 psi, 7,355 kPa) 

1 f pressure is low, the gear housing has an internal leak and 
must be repaired or replaced. 

9. MEASU RE STEERING EFFORT 

Center the steering wheel and run the engine at idle. 

Using a scale, measure the steering effort in both directions. 

Maximum steering effort : 4 kg (S.Sib, 39 Nl 

If steering effort is excessive, repairthepowersteeringunit. 

NOTE: Be sure to consider the tire type, pressure and 
contact surface before making your diagnosis. 
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2H Engine 

!ko-cm (h·lb, N-m! l Specified torque 

STEERING - Power Steering 

1. (2H ENGINE) 
REMOVE ENGINE UNDERCOVER 

'''. 

3

2.. DRAW OUT FLUID FROM RESERVOIR TANK 

LOOSEN DRIVE PULLEY NUT 

Push on the drive belt to hold the pulley in place and 
loosen the pulley nut. 

~ ·-

~- · 
REMOVE DRIVE BEl. T 

(a)· I 13F and 3B Engine) 
Loosen the idler pulley out. 

(a)·2 (2H Engine) 
Loosen the pivot out. 

(b) Loosen the adjusting bolt and remove the drive belt. 

REMOVE DRIVE PULLEY AND WOODRUFF KEY 
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6. DISCONNECT PRESSURE HOSE 

Using SST, disconnect the pressure hose. 

SST 09631 -22020 

7. DISCONNECT RETURN HOSE 

8. REMOVE POWER STEERING PUMP 

SR-39 

Remove PS pump mount bolts, and remove the PS pump 
from the bracket. 
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------------------- COMPONENTS 

DISASSEMBLY OF PO "'" 
1. CLAMP POWER STEERIWER STEERING PUMP 

CAUTION: Do not tighte~~=U~P IN VISE vtse more than necessary. 

2. ·1 ~~M~~~INE) 
2 -2 RESERVOIR TANK 
. ~:M~~~ ~~ ENGINE) ANO O·RING 

CTION PORT UNION AND 0 ·RING 
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3. REMOV E FRONT HOUSIN G 

(a) Place matchmarks on the front and the rear housing. 

(b) Remove the four bolts and tap off the front housing 
withaplastichammer. 

CAUTION : Be careful that the vane plates, rotor and 
cam ring do not fall out. 

4. REMOVE CAM RING, ROTOR AND VANE PLATES 

CAUTION : Be careful not to scratch the cam ring, rotor 
or vane plates. 

5. REMOVE ROTOR SHAFT 

(a) Clamp the front housing in a vise. 

CAUTION: Do not tighten ttte vise more than necessary. 

(b) Using a chisel and hammer, pry off the oil seal. 

(c) Using snap ring pliers, remove the snap ring. 

(d) Using a press, remove the rotor shaft from the front 
housing. 
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6. REMOVE REAR PLATE AND SPRING 

(a) Using a plastic hammer, tap the bottom end of the 
rear housing and remove the rear plate and spring. 

CAUTION : Avoid gripp ing the rear plate with pliers as 
this could damage it. 

(b) Remove the two 0-rings from the front housing and 
rear plate. 

7. REMOVE PRESSURE PORT UNION 

~-· · 
REMOVE FLOW CONTROL VALVE AND SPRING 

CAUTION: Use care not drop, scratch or nick this valve. 

9. REMOVE FLOW CONTROL SPRING SEAT 

(a) Using snap ring pliers, remove the snap ring. 

(b) Using needle nose pliers, remove the spring seat. 

(c) Remove the 0 -ring from the spring seat. 
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INSPECTION OF POWER STEERING PUMP 

1. INSPECT BUSHING AND MEASURE BUSHING OIL 
CLEARANCE 

(a) Check bushing for wear or damage. The bushing 
cannot be replaced separately. 

If wear or damage is found , replace the entire housing. 
(b) Check the oil clearance between the bushing and 

rotor shaft. 

Maximum oil clearance: 0.03 mm (0.001 2 in.) 

2. IF NECESSARY, REPLACE ROTOR SHAFT BEARING 
(a) Using snap ring plien, remove the snap ring. 

(b) Using a press, press out the bearing. 

(c) Using a press, press in the bearing. 
(d) Using snap ring pliers, install the snap ring. 

3. INSPECT ROTOR AND CAM RING 

Measure the cam ring clearance. 

Maximum clearance; 0.06 mm (0.0024 in.) 

If the difference isexcessive, replacethecamringwithone 
having the same letter as on the rotor. · 

4. INSPE CT AND MEASURE VANE PLATES 
(a) Check the vane plates for wear or scratch8'5. 
(b) Measure the length, height and width of the vane 

plates. 
Minimum length : 14.97 mm (0.5894 in.) 
Minimum height: 8.1 mm (0.3189 in.) 
Minimum width : 1.77 mm (0.0697 in.) 
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(c) Measu re the clearance between the vane plate and 
rotor groove. 

Maximum clearance: 0.03 mm (0.001 2 in. ) 

NOTE: There are five vane lengths with the following 
rotor and cam ring marks· 

Rotor and cam 
r i1111mark 

None 

Vane length mm(inJ 

14.996 - 14.998\0.5904-0.5905) 

14.994- 14.996 {0.5903- 0.5904) 

14.992-14.994{0.5902-0.5903) 

14.990-14.992{0.59016-0.59024) 

14.988-14.990{0.5901-0.5902) 

5. INSPECT FLOW CONTROL VA LVE AND MEASURE 
SPRING 

{a) Check the flow control valve for wear or damage. 

(b) Apply fluid to the valve and check that it falls 
smoothly into the valve hole by its own weight. 

(c) Check the flow control valve for leakage. 

• Close one of the holes and apply compressed air 
[4 or 5 kg/cm1 (57 or 71 psi, 392- 490 kPa)] 
into the opposite side. 

• Conf irm that air does not come out from the end 
hole. 

If necessary, replace the valve with one having the same 
letter as on the rear housing. 

{d) Check that the spring is within specification. 

Spring length : 47 - 50 mm {t .85 - 1.97 in.) 

If the spring is not within specification, replace it. 
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6. IF NECESSARY, REPLACE UNION SEAT 

(a) Using a screw extractor wrench, remove the union 
seat. 

(b) Install a oewunionseat. 

NOTE: Only floating type parts are available. 
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ASSEMBLY OF POWER STEERING PUMP 
(See page SR-40) 

1. INSTALL FLOW CONTROL SPRING SEAT 

(a) Install theO-ringtothespringseat. 

(bl Push in the spring seat to the front housing. 

(c) Using snap ring pliers, install the snap ring. 

2. INSTALL SPRING AND FLOW CONTROL VA LVE 

Push in the spring and valve to the front housing. 

3. INSTALL PRESSURE PORT UNION 

(a) Install the two O·rings to the pressure port union and 
the front housing. 

(b) Install and torque the pressure port union. 

Torque: 700 kg-em (51 ft·lb, 69 N-m) 

4. INSTALL ROTOR SHAFT TO FRONT HOUSING 

(a) Using SST, press in the rotor shaft to the front hous­
ing. 

SST 09632-36010 

(b) Using snap ring pliers, install the snap ring. 

5. INSTALL 0-RING AND PIN TO FRONT HOUSING 
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6. INSTALL OIL SEAL SR..£_ 

(a) Apply a light coat of MP 
(b) Using SST and hamm .grease to the oil seal lip. 

SST 09632-36010 er, Install the oil seal. 

l 7. INSTALL CAM RING 

Align and install large hole of th . 

~2~~~P::rdsure the letters ~~=~~~otthhepin .. · e cam nng 

l 8. INSTALL ROTOR 

Insta ll the rotor with the letters inscribed f . ac1ng upward. 

9. INSTALL VANE PLATES 

lnstallthevaneplateswithth e round end facing outward. 

10. INSTA LL REA R PLATE 
(a) Insta ll the two 0 . AND SPRING 

(b) P l~ce the rear p;:~:g:~o the rear p ~ate. 
ahgned with the pins. the cam r.ng with pin holes 
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(c ) Place thespringonthe rearplate. 

11. INSTALL REAR HOUSING 

(a) Align the matchmarks on the front and rear housing 
and assemble them. 

(b) (JF Eng ine) 
Install the reservoi r tank and 0 -ring. 

(c) Install and temporarily tighten front housing mount 
bolts. 

(d) Clamp the rear housing in a vise. 

CAUTION : Do not tighten the vise too tightly. 

(e) Evenly t ighten the fou r housing bolts in several 
passes. 

Torque: 470 kg-em (34 ft-lb, 46 N-ml 

12. (3Band 2H Engine) 
INSTALL SUCTION PORT UNION 

(a) Install the suction port union with an 0-ring. 

(b) Install and torque the two bolts. 

Torque: 130 kg.cm (9 ft- lb, 13 N-ml 

13. CHECK ROTOR SHAFT ROTATION CONDITION 

(a) Check that the rotor shaft rotates smoothly without 
abnormal noise. 

(b) Provisionally install the pulley nut and check the 
ro tating torque. 

Rotating torque: 2.8 kg-em or less 
(2.4 in..lb, 0 .3 N·m) 
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Spring Se~t 

I Spring 

<t!!'l_ 

~-
Rotor Shaft 

COMPONENTS 
(For USA) 

lka-cm (ft·lb N·m! l : Speeil ied torqut 

• : Non·reusabiiPirt 

! r, __ _ _:-] ·~G~1691 ' 
· O·Ring : fg 
o6~-- ' ·-::f! ""'"'•" 

.Sr~~p i Ring l Flow Control Valvl 

Flow Control Spring Seat 

DISASSEMBLY OF POWER STEERING PUMP 

1. ATIACH SST TO POWER STEERING PUMP AND 
HOLD POWER STEERING PUMP 

SST 09630.00011 

2. REMOVE FRONT HOUSING MOUNT BOLTS 

3. REMOVE RESERVOIR TANK AND 0-RING 

4. MARK FRONT HOUSING AND FIXED RING 

5. REMOVE FRONT HOUSING 
Using a plastic hammer, tap off the front housing and 
remove the 0 -ring and side plate. 

CAUTION: 
• Do not pull out the rotor or fixed rin11. 
• Do not allow the slippers or springs to fly out. 
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6. REMOVE ROTOR SHAFT 

(a) Remove the rotor shaft. 

(b) Remove the spring, spring seat and slipper. 

7. MARK REAR HOUSING AND FI XED RING 

8. REMOVE FIX ED RING 

(a) Using a plastic hammer, tap off the fired ring. 

(b) Remove the 0-ring and side p late. 

9. REMOVE PRESSURE PORT UN ION 

10. REMOVE FLOW CONTRO L VALVE AND SPR IN G 

CAUTION : Avoid gr ipping the rear plate with pliers 
as this could damage it. 

11. REMOVE FLOW CONTROL SPR ING SEAT 

(a) Using snap ring pl iers, remove the snap r ing. 

(b) Install a suitable bolt to the spring seat and pull it 
out. 
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IN SPECTION OF POWER STEERING PUMP 

1. INSPECT ROTOR SHAFT AND FI XED RING 

(a) Check to oil sea l tip contact surface and bushing 
contact for wear or damage. 

(b) Check the circumferential surface of the rotor for 
abnormal wear (burns and scratches). 

(c) Measure the rotor shaft length (side plate contact 
surface) and the fixed ring length, and check that the 
difference is within the limit shown below. 

Limit: 0.06 mm (0.0024 in.) 

If not within specification, replace the rotor shaft. 

2. INSPECT FLOW CONTROL VALV E AND MEASURE 
SPR ING 

(a) Check the flow control va lve for wear or damage. 

(b) Apply fluid the valve and check that it falls smoothly 
into the valve hole by its own weight 

{c) Check theflowcontrolvalvefor leakage. 

• Close one of the holes and apply compressed air [4 
or 5 kgfcm' (57- 71 psi, 392- 490 kPa)] into 
the opposite side. 

• Confirm that air does not come out from the end 
hole. 

If necessary, replace the valve with one having the same 
letter on the rear housing. 

(d) Check that the spring is within specification. 

Spring length: 47 -50 mm (1.85 -1.97 in.) 

If the spring is not within specification, replace it . 

3. IF NECESSARY, REPLACE UNION SEAT 

(a) Using a screw extractor, remove the union seat. 

(b) Install a new floating type union seat. 

NOTE: Only floating type parts are available. 
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4. INSPECT SLIPPER AND SPRING 

(a) Check the slipper for wear or scratches. 

(b) Measure the thickness and length of the slipper. 

Minimum thickness: · 1.40mm (0.0551 in.l 
Minimum length : 39.920 mm (1 .5717 in.l 

(c) Check thatthespring length is within specification. 

Spring length : 13 - 14 mm (0.512- 0.551 in.) 

If the spring is not wi thin specification, replace it. 

5. INSPECT FRONT AND REAR HOUSING BUSHING 

(a) Check the f ront and rear bushing for wear or cracks. 

(b) Measure the clearance between rotor shaft and bush­
ing. 

Maximum clearance : 0.03 mm (0.0012 in.) 

6. IF NECESSARY, REPLACE OIL SEAL 

(a) Using a screwdriver, remove the oil seal. 

(b) Using SST, drive in a new oil seal. 

SST 09630-00011 

7. INSPECT SIDE PLATES 

Check the front and rear side plates on the rotor contact 
surface. If worn or damaged, replace it. 
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ASSEMBLY OF POWER STEERING PUMP 
(See page SR-49 ) 

SR-53 

1. ATTACH REAR HOUSING TO SST AND FIX SST 
TO A VISE 

SST 09630-00011 

2. INSTALL SPR ING AND FLOW CONTROL VALVE 

NOTE : Be sure the letter inscribed on the flow control 
valve matches the letter stamped on the rear of the pump 
body. 
Inscribed mark : A, B, C, 0 , E, or F 

3. INSTALL PRESSURE PORT UNION 

Insta ll and torque the union. 

Torque: 700 kg-em (51 ft-lb, 69 N-ml 

. ~' . 4. :I ~N)ISTALL FLOW CONTROL SPR ING SEAT 
Temporarily install a suitab le bolt to the spring seat. 
Push in the bolt and install the snap ring with snap 
ring pliers. 

(c) Remove the bolt. 

5. INSTALL FIXED RING 
(a) Install the side plate to the rear housing. 

(b) Install the 0-ring to the rear housing. 

(c) Align the marks on the fixed ring and rear housing. 

(d) Temporarily install the three bolts. 
(e) Usingaplastichammer, install thefixedring. 

(f) Remove the three bolts. 
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6. INSTAll ROTOR SHAFT 

Select a fixed ring, rotor shaft and slipper with matching 
code numbers. 

Inscribed mark : 1, 2, 3, 4, or None 

7. INSTAll SliPPER, SPRING AND SPRING SEAT 

Compress the spring with the slipper and spring seat and 
install it. 
Position the slipper notch in the direction shown in the 
figure. 

8. INSTALL FRONT HOUSING 

(a) Install the side plate to the front housing. 

(b) Install theO-ring to the fro nt housing. 

(c) Align the marks on the fixed ring and front housing. 

(d) Temporarily install the five bolts. 

9. TIGHTEN FIVE HOUSING BOLTS 

Even ly tighten the fire housing bolts in several passes. 
Torque: 470 kg-em (34 ft-lb, 46 N·m) 

10. INSTALL RESERVOIR TANK 

(a) Install theO-ringtothe reservoir tank. 

(b) Install the reservoir tank and torque the three bolts. 
Torque: 

Front housing side 
470 kg-em (34 ft·lb, 46 N·m) 

Rear housing side 
130 kg-em (9 ft-lb, 13 N·m ) 

11 . CHECK ROTOR SHAFT ROTATION CONDITION 

(a) Check that the rotor shaft rotates smoothly without 
abnormal noise. 

(b) Provisionally install the pulley nut and check the 
rota ting torque. 

Rotating torque: 2.5 kg-em or less 
(2.2 in..tb, 0.3 N·m) 
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INSTALLATION OF POWER STEERING PUMP 
(See pages SR·37. 38) 

1. INSTAL L PS PUMP 

(3F Engine) 
Place the PS pump in position and install mount bolts. 

(3B and 2H Engine) 
Place the PS pump in position and torQue mount bolts. 

TorQue : (38 Engine) 
375 kg-em (27 ft ·lb, 37 N-m) 
(2H Engine) 
400 kg-em (29 ft·lb, 39 N-m) 

2. INSTA LL PULLEY AND DRIVE BELT 

(a) Install the woodruff key, pulley and set nut. 

(b) Install the drive bel t . 

(c)·1 (3FEngine) 
Adjust the drive belt tension and tOrQue mount bolts. 

TorQue: 400 kg-em (29 ft·lb, 39 N-m) 

Drive belt tension: at 10 kg (22.0 lb, 98 N) 
New belt: 7- 9.5 mm (0.28- 0.37 in.) 
Usad belt: 8 - 10 mm (0.31 - 0.39 in.) 

(c) ·2 (38 and 2H Engine) 
Tum the adjust bolt until the belt tension is the 
specified value. 

Drive belt tension: at 10 kg (22.0 lb, 98 N) 
[38 Engine) 

New belt: 13 - 17 mm (0.51- 0.67 in.) 
Used belt: 16- 22 mm (0.63 - 0.87 in.) 

[ 2H Engine ] 
New belt: 6.5-8.5 mm (0.26- 0.33 in.) 
Used belt: 7- 9 mm (0.28- 0.35 in.) 

NOTE: 
• "New belt" refers to a new belt which has never been 

"""· 
• "Used belt" refers to a belt which has been used on a 

running engine for 5 minutes or more. 

(d) (38 arld 2H Engine) 
Tighten the idler pulley nut and adjust bolt. 

{e) Push down on the drive belt to hold the pulley in 
place and torQue the pulley set nut. 

TorQue : (38 Engine) 
440 kg·cm (32 ft ·lb. 43 N-m) 
{3F & 2H Engine) 
480 kg·cm (35 ft·lb, 47 N·m) 

3. CONNECT RETURN HOSE TO RESERVOIR TANK 

4. CONNECT PRESSURE TUBE TO POWER STEE RING 
PUMP 

Using SST, torque the flare nut. 

SST 09631·22020 
Torque: 450 kg·cm (33 ft-lb, 44 N·m) 
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5. FILL RESERVOIR WITH FLUID 

Fluid : ATF DEXRQN® or DEXRQN® U 

6. BLEED POWER STEERING 

7. CHECK FOR FLUID LEAKS 
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Gear Housing 
REMOVAL OF GEAR HOUSING 

1. ~~~~~ONNECT RETURN LINE AND 
Using SST d' PRESSURE 

SST 0963~ -2~;~nect the return and pressure line. 

2. DISCONNECT INTERME 
::~ :,•mo" tho joiot P"t~::E SHAFT 

m:~ matchmarks on th 
(c) Reml:e shaft joint yoke. e worm shaft and inter· 

(d) Discon~=te :~o ~t bolts from joint yokes 

3. "''"· ' '"" ' modi•to •h•ft f"m . tho wocm 

LOOSEN PITMAN ARM SET NUT 
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4. DISCONNECT RELAY ROO FROM PITMAN ARM 

(a) Remove the cotter pin. 

(b) Aemovetheset nut. 

(c) Using SST, disconnect the re lay rod from the pit-

SST 09628-62011 

5. REMOVE GEAR HOUSING 

Rem011e the four nuts, bolts and gear housing. 
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COMPONENTS 

OISASSEMBLY OF GEAR HOUSING 

1. RE MOVE PITMAN ARM 
(a) Mount the gear housing on SST and clamp SST in 

vise. 

SST 09630-0001 1 
(b) Using SST , remove the pitman arm. 

SST 09628-62011 

2. RE MOV E END COVER 
(a) Remove the adjusting screw lock nut. 

(b) Remove the four bolts. 
(c) Screw in the adjusting screw until the cover is re­

moved. 
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3. REMOVE CROSS SHAFT 

Using a plastic hammer, tap on the cross shaft end and pull 
out the shaft. 

4. REMOVE WORM GEAR VALVE BODY ASSEMBLY 

{a) Remove the four cap screws from the housing. 

(b) Hold the power piston nut with your thumb so it can· 
not move and turn the worm shaft clockwise. Then, 
withdraw the valve body and power piston assembly, 

CAUTION: Ensure that the power piston nut does not 
come off the worm shaft. 

{c) Remove the O·ring. 

5. REMOVE POWER PISTON NUT 

{a) Mount the valve body on SST and clamp SST in vise. 

SST 09630-0001 1 

{b) Pull out the power piston nut. 

CAUTION : Do not lose the ball. 

6. REMOVE LOCK NUT 

{a) Using SST, hold the adjusting screw and remove the 
lock nut with SST. 

SST 09630-0001 1 

(b) Using SST, remove the adjust screw. 

SST 09630-0001 1 

(c) Remove the bearing. 

7. REMOVE O·RING 



SR·61 
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INSPECTION AND REPAIR OF STEERING GEAR 
HOUSING 

1. INSPECT CROSS SHAFT ADJUSTING SCREW 
THRUST CLEARANCE 

(a) Clampthecrossshaft in a vise. 

(b) Using a dial indicator, measure the thrust clear-

Thrust clearance: 0.03 - 0.05 mm 
(0 .0012 - 0.0020 in.) 

If thrust clearance is not correct, adjust the thrust clear-

2. IF NECESSARY, ADJUST THRUST CLEARANCE 

(a) Using a chisel and hammer, remove the lock nut 
stake. 

(b) Using SST, loosen the lock nut. 

SST 09630-00011 

(c) Adjust the adjusting screw for correct thrust clear­
ance and tighten the lock nut. 

(d) Stake the lock nut. 

3. REPLACE NEEDLE ROLLER BEARINGS 

(a) Using SST, remove the oil seal. 

SST 09308-00010 

(b) Using snap ring pliers, remove the snap ring. 

(c) Remove the metal spacer, teflon ring and O·ring. 
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(d) Using SST, preu out the bearing. 

SST 09630-00011 

(e) Using SST, press in the upper bearing. 

SST 09630-00011 

SR-63 

NOTE : The bearing top end should be installed so that 
it aligns with the upper end of the housing hole. 

(f) ~sing SST, install the lower bearing so that it is posi­
tioned 23.1 mm (0.909 in.) away from the lower end 
of the housing hole. 

SST 09630-00011 

(g) lnstalltheO-ring. 

(h) Form the teflon ring into a heart shape arn::l install it 
with your finger. 

(i) lnstallthemeta\spacer. 
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(j) Using snap ring pliers, install the snap ring. 

{k) Using SST, form the teflon ring. 

SST 09630-0001 1 

{I) Using SST, drive in the oil seal. 

SST 09630-00011 

4. IF NECESSARY, REPLACE ADJUSTING SCREW OIL 
SEAL 

{a) Using a screwdriver, drive out the oil seal. 

(b) Using SST, install the oil seal. 

SST 09630-00011 

(c) Apply MP grease to the oil seal lip. 
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5. IF NECESSARY, REPLACE CONTRO L VA LVE 
TE FLON RING 
(a) Using a screwdriver, remove the two teflon ring. 

NOTE: Be careful not to damage the control valve. 

(b) Install the teflon ring to SST and expand it. 

SST 09630-00011 

(c) Install the expanded teflon ring to the control valve 
and snug down it by hand. 

(d) Coat the teflon ring with power steering fluid and 
snug down it with SST. 

SST 09630-00011 



SR-66 STEERING -Power Steering 

ASSEMBLY OF GEAR HOUSING 
(See page SR-59) 

1. COAT A LL PARTS WITH POWER STEERING 
FLUID 

2. MOUNT VA LVE BODY IN VISE 

Mount the valve body on SST and clamp SST in vise. 

SST 09630-00011 

3. INSTALL O·RING AND TEFLON RING 

(a) lnstalltheO·ring. 

{b) Form the teflon ring into a heart shape and install it 
with your finger. 

(c) Using SST, form the teflon ring. 

SST 09630-00011 

4. INSTALL WORM SHAFT 

Install the worm shaft with the thrust bearing and the 
plate washer to the valve body. 

5. INSTALL 0-RING AND BEARING TO CONTROL 
VALVE 
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6. INSTALL ADJUSTING SCREW AND LOCK NUT 

Using SST, temporarily tighten the adjusting screw and 
lock nut. 

SST 09630.CK>011 

7. INSTALL POWER PISTON NUT AND BALLS 

(a) Clean all parts with power steering fluid. 

(b) Insert the power piston nut about 15 mm (0.59 in.) 
from the worm shaft end, and align the ball transfer 
su rface with the bal l hole. 

(c) Insert the balls one at a time into the holes, and turn 
the worm shaft a little with each insertion. Then. 
securely insert the 33 balls into the piston. 

(d) Install eleven new balls to the ball guide, and apply 
MP grease to the ball guide lips so the balls do not fall 

(e) Install the ball guide to the power piston nut. 

NOTE : Be careful not to damage the ball guide. 

{ f) Using SST, install the ball guide clamp. 

SST 09060·20010 

Torque: 30 kg·cm (26 in..lb, 2.9 N·m) 
(g) Check that the power piston nut rotates smoothly. 

(h) Turn the power piston nut. and insure that it is ad· 
hered to the tip su rface of the valve body. 

NOTE: If a ball has fallen out, there will be a gap. 
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8. INSTA LL WORM GEA R VA LVE BODY ASSEMBLY 

(a) Install the two 0-rings to the gear housing and valve 
body. 

(b) Mount the gear housing on SST andclampSST in vise. 

SST 09630-00011 
(c) Install and torque the four bolts. 

Torque: 470 kg-em (34 ft-lb, 46 N-m) 

9. A DJUST WORM BEARING PRELOAD 

(a) Using SST, remove the lock nut. 

SST 09630-00011 

(b) Using SST, t ighten the adjusting screw. 

SST 09630-00011 

(c) Turn the worm shaft to right and left and snug down 
the bearing. 

(d) Slightly loosen the adjust ing screw. 

(e) Using SST, slightly t ighten the adjusting screw until 
the preload is correct. 

SST 09630-00011 

(f) Using SST and a torque meter, check the preload of 
the bearing. 

SST 09616-00010 

Preload : 4.0 - 6.5 kg-em 
(3.5- 5.6 in.-lb, 0.4 - 0.6 N-m) 

NOTE : Ho ld the power piston nut to prevent it from 
turn ing. 

(g) Using SST, torque the lock nut whi le holding the ad-
justing screw w ith SST. 

SST 09630·00011 

Torque: 500 kg-em (36 ft- lb, 49 N-m) 

(h) Recheck the preload. 
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I . • ~ 10. INSTALL CROSS SHAFT AND END COVER 

(a) Insta ll theO·ringontheendcover. 

(b) Wrap the tape to the serration of the cross shaft. 

(c) Set the worm gear at the center of the gear housing. 

(d) Insert and push the cross shaft into the gear housing 
sothatthecenterteethmesh. 

(e) Fully loosen the adjusting screw and install the end 
cover with four bolts. 

Torque: 470 kg-em (34 h ·lb, 46 N·ml 

11 . ADJUST TOTAL PRELOAD 

(a) Match the alignment mark on the pitman arm and 
cross shaft, and install them. 

(b) Install and torque the pitman arm set nut. 

Torque: 1,800 kg·cm (130 ft·lb, 177 N·m) 

(c) Turn the pitman arm until the alignment mark is hori· 
zontal. 

(d) Tighten the adjusting screw until the backlash is zero. 

(e) While measuring the preload, tighten the adjusting 
screw until the preload is correct. 

SST 09616·00010 
Total preload: 6.0- 9.5 kg·cm 

(5.2- 8.2 in.·lb, 0.6- 0.9 N·m) 

NOTE: Be sure that the worm shaft is in the neutral 
position. 
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(f) While holding the adjusting screw, install and torque 
the lock nut. 

Torque: 470 kg-em (34 ft-lb, 46 N-m) 

(g) Recheck the total preload. 

12. STAKE LOCK NUT 

Using a punch and hammer, stake the lock nut. 
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INSTALLATION OF GEAR HOUSING 
(See page SA-57 ) 

1. INSTALL GEAR HOUSING 

Install the gear housing wi th the four bolts and nuts. 

Torque : 1,240 kg-em (90 ft-lb, 122 N-m) 

2 . CONNECT PRESSURE AND RETURN L INE 

Using SST, install and torque the union nuts. 

SST 09631-22020 

Torque : 450 kg-em (33 ft-lb, 44 N-m) 

3. CONNECT INTERMEDIATE SHAFT 

SR-71 

(a) Align matchmarks on the worm shaft and inter-
mediate shalt joint yoke, and connect them . 

(b) Install and torque the two bolts. 

Torque : 360 kg-em (26 ft-lb, 35 N-m) 

(c) Install the joint protector and bolt. 

Torque: 65 kg-em (56 in.-lb, 6.4 N-m ) 

CONNECT PITMAN ARM TO RELAY ROD 

(a) Connect the pitman arm to the relay rod eod and 
install the nut. 

Torque: 925 kg-em (67 ft-lb, 91 N-m) 

{b) Install the cotter pin. 

5. FILL RESERVOIR WITH FLUID 

Fluid : ATF DEXRON® or DEXRON® D 

6. BLEED SYSTEM AND PERFORM PRESSURE 
CHECK 
(See page SR -35) 
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STEERING LINKAGE 
REMOVAL OF STEERING LINKAGE 

I kg-em lft·lb,N·m ll : Spe(:iliedlorque 

·~···~ SIHringD~mper 
+ ; Non·reus.ablepart 

+ cou.,Plo-- ~ ~~: CotterPin 

KnudcleArm~-,.,.- ' 925 !17,111 i~~ ~•m~A•m 
l · ~<::::::::::::. ~ 
··-·: t25(17,tll~~ 

TieAod~_l CotterP~~RelayAod 
(QSc--..._ ·~ .-~--...::Pc----...._f e~ 

~<IS~·-.. __ e) v 

e~ ·- . 

[TI•RodSid•] 

REMOVE WHEEL 

DISCONNECT RELAY ROD FROM PITMAN ARM 

(a) Remove the cotter pin and nut. 

(b) Using SST, disconnect the relay rod from the pitman 

SST 09628·6201 1 

3. DISCONNECT TIE ROD FROM KNUCKLE ARM 

(a) Remove the cotter pin and nut. 

(b) Using SST, disconnect the tie rod from the knuckle 

SST 09611·22012 
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4. DISCONNECT STEERING DAMPER FROM DAMPER 
BRACK ET 

(a) Removethenut. 

(b) Using SST. d isconnect the steering damper from the 
damper bracket. 

SST 09628-12022 

5. DISCONNECT STEERING DAMPER FROM RELAY 
ROD 
(a) Remove the nut. 

(b) Using SST, disconnect the steering damper from the 
relay rod . 

SST 09611· 22012 

6. DISCONNECT RELAY ROD FROM TIE ROD 

(a) Remove the coner pin and nut. 

(b) Using SST, disconnect the relay rod from the tie rod. 

SST 09628·62011 
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INSPECTION OF STEERING LINKAGE 

INSPECT BALL JOINT FOR ROTATION CONDITION 

(a) Clamptheballjointinvise. 

(b) As shown in the figure, flip the ball joint stud back 
and forth 5 times before installing the nut. 

(c) Using a torque gauge, tum the nut continuously one 
tum each 2-4 seconds and take the torque reading 
on the fifth turn. 

Torque (turning): 10 - 30 kg-em 
(8.7 - 26.0 in.-lb, 1.0-2.9 N-m) 

2. IF NECESSARY, RE PLACE TIE ROD END 

(a) Loosen the tie rod end clamp and remove the tie 
rod end . 

(b) Turn the tie rod ends equal amounts into the tie rod 
tube, T ie rods should be appro~~:imately 1,267 mm 
(49.88 in.). 

(c) Temporari ly tighten the tie rod end clamp. 

3. IF NECESSARY, REPLACE RELAY ROD END 

(a) Loosen the relay rod end clamp and remove the relay 
rod end. 

(b) Remove the cotter pin. 

(c) Using a screwdriver, remove the plug, two ba ll stud 
seats, link joint knob, spring and spring seat. 
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(d) Apply molybdenum d isulphide lithium base grease to 
the joint parts. 

(e) Install the spring seat, spring, link joint knob and two 
ball studseau. 

(f) Tighten the plug completely. 

(g) loosen the plug 1 - 1 1/3 turns and install a new 
cotterpm. 

(h) Tum the relay rod ends equal amounts into the relay 
rod tube. 
Relay rod should be approximately 1,001 mm (39.41 
in. ). 

(i) Torque the clamp bolts. 

Torque : 450 kg-em (33 ft·lb, 44 N·m ) 
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INSTALLATION OF STEERING LINKAGE 

1. CONNECT RELAY ROD TO TIE ROD 

(a) Torquethenut. 

Torque ; 925 kg-em (67 ft-lb, 91 N-m) 

(b) Install anew cotter pin. 

2. CONNECT STEERING DAMPER TO RELAY ROD 

Torque the nut. 

TorqiHI : 750 kg-<:m (54 ft·lb, 74 N·ml 

3. CONNECT STEERING DAMPER TO DAMPER 
BRACKET 

Torque the nut. 

Torque; 750 k~cm (54 ft·lb, 74 N-ml 

CONNECT TIE ROD TO KNUCKLE ARM 

(a) Torquethenut. 

Torque; 925 kg-em (67 ft-lb, 91 N-m) 

(b) Install thenewcotterpin. 

5. CONNECT RELAY ROD TO PITMAN ARM 

(a) Torquethenut. 

Torque: 925 kg-em (67 tt- lb, 91 N·m) 

(b) Install a new cotter pin . 

6. APPLY MOLYBDENUM OISULPHIDE LITHIUM 
BASE GREASE TO BOTH NIPPLES 

7. INSTALL WHEEL 

8. ADJUST TOE-IN (See page FA-4) 
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PRECAUTIONS BE -2 

LOCATION OF SWITCHES ANO RELAYS . BE-5 

IGNITION SWITCH AND STARTER SWITCH . BE-13 

LIGHTING. BE-14 

HEADliGHT CLEANER . BE-21 

WIPERS AND WASHERS . BE-23 

INSTRUMENTS, GAUGES AND 
WARNING LIGHTS . BE -28 

REAR WINDOW DEFOGGER BE-40 

HEATER . BE-43 

POWER WINDOW . BE-51 
DOOR LOCK CONTROL SYSTEM BE-54 

SUN ROOF . BE·56 

RADIO, STEREO TAPE PLAYER AND 
ANTENNA. BE-58 

CLOCK . BE-66 



BE-2 BODY ELECTRI CAL SYSTEM - Precautions 

PRECAUTIONS 
WIRING COLOR CODE 

Wire colors are indicated by an alphabetical code. 
The 1st letter indicates the basic wire color and the 2nd 
indicates the stripe color. 

B • Black 
G =Green 
L '"'light Blue 
0 =Orange 
A "' Red 
W=White 

BR = Brown 
GR=G rey 
LG =Light Green 
P =Pink 
V =Violet 
Y = Yellow 

Example: R-G indicates a red wire with a green stripe. 

HANDLING ANO INSPECTION OF 
BULKHEAD TYPE CONNECTOR 

DISCONN ECT BULKHEAD TYPE CONNECTOR 

To remove the connector, push the lock levers shown in 
the figure and pull out. 

INSPECT BULKHEAD TYPE CONN ECTOR 

When checking the continuity or voltage with a circuit 
tester, insertion of the test probe into the receptacle con· 
nectar may open the fitt ing to the connector and result in 
poor contact. 

Therefore, ensure that the test probe is inserted only from 
the wire harnessside asshown in the figure. 

REPLACEMENT OF COMBINATION SWITCH 

REMOVE TER MINA LS FROM CONNECTOR 

(a) From the open end, insert a miniature screwdriver 
betweenthelockinglugsandterminal. 
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(b) Pry up the locking lugs with the screwdriver and pull 
the terminal out from the rear. 

INSTA LL TERMINA LS TO CONNECTOR 

(a) Push in the terminal until it is securely locked in the 
connector lug. 

(b) Pull on the wire to confirm that it is securely locked. 

INSPECTION OF CIRCUIT AND CONNECTOR 

INSPECT CIRCUIT 

When inspecting the circuit, refer to the diagram at the 
back of the manual. 

INSPECT CONNECTOR 

All connectors are shown from the component 1ide. 
Therefore when inspecting from the body side, the left 
and right terminal connections will be in reverse. 

REPLACEMENT OF FUSE 

lnstallanewfusewiththecorrectamperage. 

CAUTION: 

1. Turn off aU electrical components and the ignition 
switch before replacing a fuse . Do not exceed the 
fuse amp rating. 

2. Always use a fu se puller fOr removing and insert ing 
a fuse. Remove and insert straight in and out without 
twisti ng. Twisting could force open the terminals too 
much, result ing in a bad connection. 

If a fuse continues to blow, a short circuit is indicated. 
The system must be checked by a qualified technician. 
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RESET CIRCUIT BREAKER 

REMOVE CIRCUIT BREAKER 

(a) Remove the kick panel. 

(b) Removethecircuitbreaker. 

2. RESET CIRCUIT BREAKER 

(a) Insert the needle into the reset hole and push it. 

(b) Using an ohmmeter, check that there is continuity 
between both terminals of the circuit breaker. 

If there is no continuity, replace the circuit breaker. 

3. INSTAll CIRCUIT BREAKER 

(a) lnstaUthecircuitbreaker. 

NOTE: If a circuit breaker continues to cut out, a short 
circuit is indicated. The system must be checked by a 
qualified technician. 

(b) Install the kick panel. 



2H Engine 

38 Engine 

BODY ELECTRICAL SYSTEM- Location of Switches and Relays BE-5 

LOCATION OF SWITCHES AND RELAYS 
ENGINE COMPARTMENT SWITCHES AND 
RELAYS 

W~ter Temperature Sender Gau~ 

Oil ?ressure SenderGauge 



BE-6 BODY ELECTRICAL SYSTEM Location of Switches and Relays 

ENG INE COMPARTM RELAYS (Cont' d) ENT SWITCHES AND 

3F Engine 
Water Temper~ture Switch 

70 Series 
Wiper Lock Switch (w/ Collapsib le Wiper) 

VacuumSwitct1 
f, BrakeFiuidLeveiWarningSwitch 

FueiSedimenterSwitch 



BODY ELECTRICAL SYSTEM- Location of Switches and Relays BE-7 

70 Series 

Light Control Rheosut 
ICanada;md Australial 

Light Control Switch 

INSTRUMENT PANEL SWITCHES AND 
RELAYS 

OneTouch2-4Selector 



BE-8 Location of Switches and RR''~''Y:''----
BOOY ELECTRICAL SYSTEM- T PANEL SWITCHES AND 

INSTRUMEN t ' d) 
RELAYS (Con 



70 Series 

BODY ELECTRICAL SYSTEM - Location of Switches and Relays BE-9 

DRIVER AND PASSENGER COMPARTMENT 
SWITCHES AND RELAYS 



BE·10 BODY ELECTRICA L SYSTEM- Location of Switches and Relays 

60 Series 

DRIVER AND PASSENGER COMPARTMENT 
SWITCHES AND RELAYS (Cont' d) 



70Series 

BODY ELECTRICAL SYSTEM- Location of Switches and Relays BE-11 

PASSENGER AND LUGGAGE COMPARTMENT 
SWITCHES AND RELAYS 

Door Courtesy Switch 

Power Window Door Switch 
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60Series 

Counesy Switch 

PASSENGER AND LUGGAGE COMPARTMENT 
SWITCHES AND RELAYS (Cant ' d) 

Powt r Window Maner Switch 

Stop Li~htSwitd1 

Door Lock Solen.oid 



Connector A 

ConnectorS 

BODY ELE CT RI CAL SYSTEM - Ignition Switch and Starter Switch BE-13 

IGNITION SWITCH AND 
STARTER SWITCH 
INSPECTION OF IGNITION SWITCH AND 
STARTER SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

Ignition switch (C~nad~ 60 Series( 

LOCK 0-f---C 
ACC G-1-C 0-I-C 
ON o-r-o--<: 
START o-r---o-r-e 

Warning f-:~i"~,'C-7,"=-''+----+-+---1-+-=-o-+-=--' 

lgnitionswitchiExCanada60Seriesl 

LOCK 

ACC o--+-c 
ON 0-+-0- --Q 

START o+--------0-f-0--f---C 

Warning f-:~i"~,'C-';=-''+---+-+----1-+-f---;o;o-+r-c-;c-1 

Starterswitd1 

LOCK 

ON 

GLOW 

Connector B . Canada70Senesonly 

If continuity is not as specified, replace the switch. 



BE-14 BODY ELECTRICAL SYSTEM - Lighting 

LIGHTING 
Troubleshooting 

Problem 

Onlyonelightdoes Lightbulbburned()l)t 
not light )all exterior! Soeket,wireorgroundfaulty 

Noheadlightslight Fusiblelinkblowr~ 

High beam headlights 
or headlight flashers do 

Tail,parkir.gar~d 

licensel ightsdor~ot 

light 

Stoplightsdor~ot 

light 

StoplightssUyon 

lnnrumentlighudo 
r\Ot light(taillights 
light! 

Tumsigr~aldoesr~at 

flash or~ oM side 

Turn signals do not 

Hazard warning lights 
do not operate 

Hazard red indicator 
light dot$ not operate 

Rear fog lights do 
not light 

Headlightcor~trol relay faulty 

Lightcontrolswitchhulty 

Wirir.gorgr()l)r~dfaulty 

Lightcomrolswitchfaulty 

Wirir.gfaulty 

TAilluwblowr~ 

Fusiblelir~kblown 

Taill ightcor~trolrelayfaulty 

Lightcomrolswitchfaulty 

Wiringorgr()l)ndfaulty 

STOP!useblowr~ 

Stoplight switch faulty 

Wirir.gorgrour>dfaulty 

Stoplight switch faulty 

Lightcontrolrheonatfaulty 

Wirir~gorgroundfaulty 

Turnsigr~alswitchfaulty 

Wiri~~gorgroondfaulty 

Turn signal flasher faulty 

Turnsigr~al/hazardswitchfaulty 

Tum signal relaylaulty(24V,60series) 

Wiringorgrour~dfaulty 

HAZ-HORN fuse blown 

Turnsigr~alflasherfaulty 

Turn signal/hazard switch faulty 

Tumsigr~alrelayfaulty )24V,60 serles! 

Wirir.gorgrO'Jrldfaulty 

Hazard red ir.dicatorlightrelaylalllty 

Wiringorgroundfaulty 

DOME or HEAD RH-LWR fuse blown 

Rearfoglightswitchfaulty 

Rnrfoglightrelayfaulty 

Wiriflgorgroundfaulty 

Remedy 

Replace bulb 

Repairur.ecessary 

Replace fu sible link 

Check relay 

Check switch 

Repairasr~ecessary 

Check switch 

Repairasr.ecessary 

Aeplacefusear~dchecklorshort 

Replace fusible link 

Check relay 

Check switch 

Repair as necessary 

..... 

BE-16 

SE-15 

SE-15 

BE-16 

SE-15 

Replacefusear~dchecklorshort BE-3 

Adjustor replace switch 

Repair as necessary 

Adjustor rep lace switch 

Che.::k rheostat 

Repa irunecessary 

Check switch 

Repairasr~ecessary 

SE-15 

BE-19 

Replacefuseandcheckforshort BE-3 

Checkffasher BE-19 

Check switch 

Check relay 

Repairasr~ecessary 

Replacefuseandcheck lor short 

Check flasher 

Che-ck switch 

Che-ck relay 

Repairasl'\ecessary 

Che-ck relay 

Repair as necessary 

BE-3 

SE-19 

BE-19 

Replaceluseandchecklorshort BE-3 

Checkswitch BE-18 

Check relay 

Repair as necessary 



BODY ElECTRICAL SYSTEM - Lighting BE-15 

~ ~ 

Light Control Switch and 
Headlight Dimmer Switch 
INSPECTION OF LIGHT CONTROL SWITCH 
AND HEADLIGHT DIMMER SWITCH 

INSPECT CONTINUITY OF LIGHT CONTROL SWITCH 
AND HEADLIGHT DIMMER SWITCH 

Inspect the switch continuity between terminals. 

Light control switCh 

I~ 
OFF 

TAIL 

HEAD 

Headlightdimmer!IWitch 

'""' Low Starn 

High8nm 

10 
EL 
)WI 

11 
T 

IWI 

o-1----< 

4 
H 

IRI 

D-1------0-------0 

It continuity is not as specified, replace the switch. 

REPLACEMENT OF LIGHT CONTROL SWITCH 
AND HEADLIGHT DIMMER SWITCH 

REPLACE LIGHT CONTROL SWITCH AND HEADLIGHT 
DIMMER SWITCH 

(a) Remove the terminals from the connector. 
(See page BE-31 

(b) Remove the light control switch. 

(c) Remove the headlight dimmer switch. 

(d) Install the headlight dimmer switch. 

(e) Insert the spring into the lever and install the lever 
with the pin. 



BE·16 BODY ELECTRICAL SYSTEM - Lighting 

Cor,iij~'" ·· ~''" 
t21i o. 

2 1 . 
3 

~~ 0 1 0 

2 

(f) Place the ball on the spring, position the lever at "HI" 
aod insta ll the plate. 

(g) Insure that the switch operates smoothly. 

(h) Install the terminals to the connector. 
(See page BE-31 

Headlight Control Relay 
INSPECTION OF HEADLIGHT CONTROL 
RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and2 . 

(b) Check that there is no continuity between terminals 
3and4. 

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

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

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

(b) Check that there is continuity between terminals 3 
and4 . 

(c) Check that there is no continuity between terminals 
1 and4. 

If operation is not as described, replace the relay. 

Taillight Control Relay 
INSPECT ION OF TAI LLIGHT CONTROL 
RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 2. 

(bl Check that there is no continuity between terminals 
2 and 3. 

If continuity is not as specified, replace the relay. 



BODY ELECTRICAL SYSTEM - Lighting BE-17 

C~o~" 0 1 

+ 

3 2 

2. INSPECT RELAY OPERATION 

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

(b) Check that there is continuity between terminals 2 
and 3. 

Jf operation is not as described, replace the relay. 

Dimmer Relay 
INSPECTION OF DIMMER RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 4. 

(b) Check that there is continuity between terminals 2 
and 4. 

(c) Check that there is no continuity between terminals 
3and4. 

If continuity is not as specified, replace the relay . 

2. INSPECT RELAY OPERATION 

(a) Apply battery voltage across terminals 2 and 4. 

(b) Check that there is continuity between terminals 3 
and 4 . 

(c) Check that there is no continuity between terminals 
1 and4. 

If operation is not as described, replace the relay. 

Front Fog light Switch 
INSPECTION OF FRONT FOG LIGHT 
SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

If continuity is not as specified, replace the switch. 



BE-18 BODY ELECTRICA l SYSTEM - Lighting 

60SeriH 

'~" h (, ,, 1 

3 2 

Rear Fog Light Switch 
INSPECTION OF REAR FOG LIGHT SWITCH 

INSPECT SWI TCH CONTI NU ITY 

Inspect the switch continuity between terminals. 

Rear Fog Light Relay 
INSPECTION OF REAR FOG LIGHT RELAY 

1. INSPECT RELAY CONTIN UITY 

{a) Check that there is continuity between terminals 1 
and 3. 

{b) Check that there is no continuity between terminals 
2 and4. 

(c) Check that there is no continuity between terminals 
3and4. 

If continuity is not as specified, replace the relay. 

2. INSPECT RElAY OPERATI ON 

(a) Apply battery voltage across terminals 1 and 3. 

(b) Check that there is continuity between terminals 2 
and 4. 

(c) Check that there is no continuity between termina ls 
3and4. 

If operation is not as described, replace the relay. 

Light Control Rheostat 
INSPECTION OF LIGHT CONTROL 
RHEOSTAT 

INSPECT RH EOSTAT OPE RATI ON 

Connect the positive (+) lead from the battery to terminal 
1. Connect the negative (-) lead from the battery to 
terminal 2, and connect a 3.4W test bulb between ter· 
minals 1 and3. 
Gradually slide the rheostat knob toward the bright side 
and/or dark side and check that the test bulb brightness 
changes. 

If operation is not as described, replace the rheostat. 



BODY ELECTRICAL SYSTEM - Lighting BE -19 

~~~ ~211111~ 

Turn Signal and Hazard Warning 
Switch 
INSPECTION OF TURN SIGNAL AND 
HAZARD WARNING SWITCH 

INSPECT CONTINUITY OF TURN SIGNAL AND 
HAZARD WARNING SWITCH 

Inspect the switch conti nuity between terminals. 

ON 

',,1,3 8 2 7 1 TL T8 TR 81 F 81 
IG·BJ IG·Wl IG·YJ IG-LI (GI (G-QJ 

o-r< 
o-r< 

. D--1-< 

If continuity is not as specified, replace the switch. 

'-:::=========·="~" REPLACEMENT OF TURN SIGNAL AND r HAZARD WARNING SWITCH 

REPLACE TURN SIGNAL AND HAZARD WARNING 
SWITCH 

(a) Remove the terminals from the connector. 
(See page BE-3) 

(b) Remove the three screws, and remove the wiper and 
washer switch. 

(c) Remove the turn signal and hazard switch. 

(d) lnstalltheturnsignalandhazardswitch. 

(e) Install the wiper and washer switch. 

(f) Connect the terminals to the connector. 
(Seepage BE-3) 

Turn Signal Flasher 
INSPECTION OF TURN SIGNAL FLASHER 

INSPECT FLASHER OPERATI ON 

(a) Connect the positive (+) lead from the battery to 
terminal 3. Connect the n~ative (-)lead to terminal 
2. 

(b) Connect a test bulb between terminals 1 and 2, and 
check that the bulb goes on and off. 

Test bulb 
12V system SSW 
24V system SO'N 

NOTE: The turn signal lights should flash 7S to 9S times 
per minute. 

If one of the front or rear turn signal lights has an open 
circuit, the number of flashes would be more than 120 per 
minute. 

If operation is not as described, replace the flasher. 



Check Item TesterConnKtion 

Continuity 1-Bodyground 

Voltage 2-Bodyground 

Continuity 3-Bodyground 

Voltage 4 - Body round 

Continuity 5-Bodyground 

Voltage 6 - Bodyground 

Voltage 7 -Body ground 

Continuity 8 - Bodyground 

Continui 9 - 10 

10 Volta 10-Body round 

12 Continuity 12 - Bodygrounc! 

Continuity 13-Bodyground 

Hazard Red Indicator Light Relay 
INSPECTION OF RED INDICATOR LIGHT 
RELAY 

1. INSPECT RELAY CONTINUITY 

{a) Check that there is continuity between terminals 1 
and2. 

(b) Check that there is continuity between terminals 3 
and 4. 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

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

(b) Check that there is no continuity between terminals 
3and 4. 

If operation is not as described, replace the relay. 

Turn Signal Relay (24V,60 Series) 
(See Rear Fog Light Relay on page BE-18) 

Running Light Relay (Norway only) 
INSPECTION OF RUNNING LIGHT RELAY 

INSPECT RUNN ING L IGHT RELAY CI RCUIT 

Disconnect the relay connector and inspect the connector 
on wire harness side as shown in the chart below. 

If circuit is correct as specified, replace the relay. 

Condition 
Voltage or 
Continuit 

Turn helldl i ht d immer switch to Flash or Hi h beam Continuity 
Turn heilcll ightdimmer switch to Low beam No continuity 

Battery voltage 
Turn light control switch to TAIL or HEAD Continuity 
TurnlightcontrolswitchtoOFF Nocontinuit 

I Batteryvoltage 
Turn li htcofllrolswitchtoTAIL Continuity 

Nocontinuit 
terswitch toON Battery voltage 
terswitchtoOFF No vo ltage 
HEAD Battery voltage 

No voltage 
Cont inuity 

Continuity 
Battery voltage 

Turni ition 5Witch to START or narter switch GLOW Continuity 
Turn i nition switch or starter switch to ON or ACC No continuity 
Turn ignition switch to START Cont inuity 
Turn ignition switch to ON or ACC No continuity 



BODY ELECTRICAL SYST EM - Headlight Cleaner BE ·21 

TesurConniiC'Iion 

Continuity 1 -Bodyground 

Voltage 3-Body ground 

Continuity 5 Bodyground 

HEADLIGHT CLEANER 
Headlight Cleaner Switch 
(70 Series) 

INSPECTION OF HEADLIGHT CLEANER 
SWITCH 

INSPECT SWITCH CONT INUITY 

Inspect the switch continuity between terminals. 

If continuity is not as specified, replace the switch. 

Headlight Cleaner Control Relay 
INSPECTION OF HEADLIGHT CLEANER 
CONTROL RELAY (70 Series) 

INSPECT CONTROL RELAY CIRCUI T 

(a) Disconnect the control relay connector and inspect 
the connector on the wire harness side as shown in 
the chart below. 

Condition 

Turnlightcontro!switchtoHEADandturnheadlight 
cleaner switch ON 

Turn light control switchtoOFForturnheadlight 
cleaner switch OFF 

TurnignitionswitchtoON 

Turn ignition switch to LOCK or ACC 

Vollqeor 
Continui 

Continuity 

Nocontinuitv 

Battery voltage 

No voltage 

Continuity 

(b) With terminal 4 on the connector side grounded, 
check that the cleaner motor operates. 

CAUTION : These tests must be j)erformed quickly 
(within 3 - 5 seconds) to prevent the coil from burning 
out. 

If circuit is correct as specified, replace the relay. 



BE-22 

Terminal 

Voltage 

Voltl!tf 

Continuity 

Voltage 

BODY ELECTRICAL SYSTEM - Headlight Cleaner 

THttrConnection 

2-BodVIJround 

3 - BodyiJrOUnd 

5 Body ground 

6 - Bodyground 

INSPECTION OF HEADLIGHT CLEANER 
CONTROL RELAY (60 Series) 

INSPECT CONTROL RELAY CIRCUIT 

(a) Disconnect the ~ontrol relay connector and inspect 
the connector on the wire harness side as shown in 
the chart below. 

Condition Volt19eor 
Continuity 

Turnlightcontroltwitchto TAIL Bltttryvolt• 

TurnlightcontrolswitchtoOFF Novoluoge 

Turn ignit ion switch to ON 1nd wllhtf switch OFF Batteryvolta;t 

Turn wuher switch to ON 1nd ignition switch ON Novoltlge 

Continuity 

Turn igni tiontwitchtoON Battery vo ltage 

Turn ignit ion switch to LOCK or ACC No voltage 

(b) With terminal 4 on the connector side grounded, 
check that the cleaner motor operates. 

CAUTION : These tests must be performed quickly 
(within 3 - 5 seconds) to prevent the coil from burning 
out. 

If circuit is correct as specified, replace the relay. 

Cleaner Motor 
INSPECTION OF CLEANER MOTOR 

INSPECT MOTOR OPERATION 

(a) Connect the positive (+) lead from the battery to 
terminal 2. Connect the negative (-I lead to terminal 
1. 

(b) Check that the motor opera tes. 

CAUTION : These tests must be performed quickly 
(within 3 - 5 seconds) to prevent the coil from burning 
00,. 

If operation is not as described, replace the motor. 



Probl.m 

Wipe:rsdor.otoperate 
or return to off 
position 

BODY ELECTRICA L SYSTEM - WipersandWashers 

WIPERS AND WASHERS 

Troubleshooting 

PossibleewM Remedy 

WIPERfuseblown Replacefuseandcheck fo r short 
Wiper motor faulty 
Wiper switch feulty Check swi tch 
Wiper ralay f~ultJ: (24V. 60 series) Check raley 
Wiperlock. releyfaultv Check ralay 
Wiperlockswitchfaulty Checkswitch 
Wiringor<;~round faulty Repeiresnecesury 

BE·23 

BE·3 BE·3 
BE·25 BE·27 
BE·23 BE·26 
BE·24 
BE·26 
BE·26 

Wipen do not operate Wiper relay faulty (24V, 60 series) Check ~lay """I/ in INTposition Wipercontrolrelayfaulty Check~lay BE·24 

Washer does not 

Wipermotorfaulty Checkmotor BE·25 
Wiringorgroundfaulty Repairasnectu~~ry 

Washerhoseornozzleclogged 
Washer motor faulty 
Wi per switch faulty 
Wiringorgroundfaulty 

Repa ir as necessary 
Replace motor 
Chukswitch 
Repairnneceuary 

BE·23 BE·26 

Front Wiper and Washer Switch 
INSPECTION OF FRONT WIPER AND 
WASHER SWITCH 

INSPECT WIPER AND WASH ER SWITCH CONTINUITY 

Inspect the switch continuity between terminals 

+S +1 +B +2 c, Ew W 

"'",, ,, " " , , , " " 15 
n I L· I'I ) IL·RIIL·Wl IL-0) llg·RI (BI 

MIST I Q-!-0 
OF F I 
INT 

LO 

I 
l o-.,o 

~ ~;::: OFF 

ON 

If continuity is not as specified, replace the switch. 

REPLACEMENT OF FRONT WIPER AND 
WASHER SWITCH 

REPLACE WIPER AND WASHER SWITCH 

(a) Remove the terminals from the connector. 
(See page BE·3l 

(b) Remove the wiper and washer switch. 

(c) Insta ll the wiper and washer switch. 

(d) Connect the terminals to the connector. 
(See page BE·3) 



BE·24 BODY ELECTRICAL SYSTEM - Wipers and Washers 

Front Wiper Control Relay 
INSPECTION OF FRONT WIPER CONTROL 
RELAY 

INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and4. 

(b) Check that there is no continuity between terminals 
1 and 3. 

If continuity is not as specified, replace the relay. 

No~continuity ' ""=Qminuitv 2. II•NISPECT RELAY OPERATION 
Connect the positive (+) lead from the battery to 
terminal 3. Connect the negative (-) lead to terminal 
2. 

(b) Check that there is no continuity between terminals 
1 and 4 . 

(c) Check that there is continuity between terminals 1 
and 3 . 

If operation is not as described, replace the relay. 

~ 
3. INSPECT INTERMITTENT OPERATION 

(a) Connect the positive (+) lead from the battery to 
terminal 3 and connect the negative (-) lead from 
the battery toterminal2. 

(b) Connect the positive (+) lead from the voltmeter 
to terminal 1 and connect the negative(-) lead from 
the voltmeter to terminal4. 

(c) Connect terminal 4 to the battery positive (+) ter­
minal for 1 second, and then connect to the battery 
negative (-) terminal. The voltages should be OV on 
the battery positive(+) terminal and jump to 12V on 
thebanerynegative(-)terminal. 
There should be a 4 second delay before battery volt­
age is indicated after connecting to battery negative 
(- )terminal. 

If operation isnotasdescribed,replacethe relay. 

Wiper Relay (24V,60 Series) 
INSPECTION OF WIPER RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 3. 

(b) Check that there is continuity between terminals 2 
and6. 

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

If continuity is not as specified, replace the relay. 



BODY ELECTRICAL SYSTEM -Wipers and Washers BE·25 

2. INSPECT RELAY OPERATION 

(a) Apply battery voltage across terminals 2 and 6 . 

(b) Check that there is continuity between terminals 1 
and 4. 

(c) Check that there is no continuity between terminals 
1 and3. 

If operation is not as described, replace the relay. 

Front Wiper Motor 
INSPECTION OF FRONT WIPER MOTOR 

1. INSPECT THAT MOTOR OPERATES AT LOW SPEED 

(a) Disconnect the connector from the wiper motor. 

(b) Connect the positive (+) lead from the banery to 
terminal 2. Connect the negative {-) lead to the 
motor body. 

(c) Check that the motor operates at low speed. 

2. INSPECT THAT MOTOR OPERATES AT HIGH SPEED 

(a) Connect the positive (+) lead from the battery to 
terminal 1. Connect the negative (-) lead to the 
motor body. 

(b) Check that the motor operates at high speed, 

3. INSPECT THAT MOTOR OPERATES, STOPPING AT 
STOP POSITION 

(a) Operate the motor at low speed. 

(b) Stop the motor operation anywhere except the stop 
position by disconnecting the banery positive (+) 
terminal. 

lc) Connect the positive (+) lead from the battery to 
terminal 4. Connect the negative (-) lei!d to the 
motor body. Connect terminals 2 and 3. 

(d) Check that the motor stops running at the stopped 
position aher the motor operates again. 

If operation is not as described, replace the motor. 



BE·26 BODY ELECTRICAL SYSTEM - Wipers and Washers 

Wiper lock Relay 
(with Collapsible Wiper) 
(See Wiper Relay on pages BE·24, 25) 

Wiper lock Switch 
(with Collapsible Wiper) 
INSPECTION OF WIPER LOCK SWITCH 

INSPECT SWITCH CONTINU ITY 

Using an ohmmeter, inspect the continuity between the 
terminal and body ground. 

(a) Check that there is continuity when the switch is 
pushed. 

(b) Check that there is no continuity when the switch is 
free. 

If continuity is not as specified, replace the switch. 

Rear Wiper and Washer Switch 
INSPECTION OF REAR WIPER AND WASHER 
SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the continuity between terminals for each switch 
position shown in the table below. 

70Series 

~
,, 

Sw 
p~ 

OFF 

ON 

Wastier I 
OFF 

o-+-o 

0-f--o I 

If continuity is not as specified, replace the switch. 



BODY ELECTRICAL SYSTE M - Wipers and Washers 

Rear Wiper Motor 
INSPECTION OF REAR WIPER MOTOR 

INSPECT THAT MOTOR OP ERATES 

BE-27 

{a) Connect the positive {+) lead from the battery to 
terminal 3. Connect the negative {-) lead to the 
motor body. 

(b) Check that the motor operates. 

2. INSPECT THAT MOTOR OPERATES, STOPPING AT 
STOP POSITION 
(a) Connect the positive (+) lead from the battery to 

terminal 3. Connect the negative (-) lead to the 
motor body. Operate the motor. 

(b) Stop motor operation anywhere except stop position 
by disconnecting terminal 3. 

(c) Connect terminals 3 and 4. 

(d) Connect the positive (+) lead from the battery to 
terminal1. 

(e) Check that the motor stops running at stop position 
after the motor operates again. 

If operation Is not as described, replace the motor. 



BE·28 BODY ELECTRI CAL SYSTEM - Instruments, Gauges and Warning Lights 

INSTRUMENTS, GAUGES AND 
WARNING LIGHTS 

Troubleshooting 

Problem 

Tachometer does not 
~·k 

Fuelgau911doesnot 

Water temperature 
glloU911doesnotwork 

Tachometer fau lty 

Wiringfillllty 

"GAUGE" fuse blown 

Tachometer faulty 

Wiring faulty 

"GAUGE" fuse blown 

Fuel gauge faulty 

Ser'ldergaugetaulty 

WiringO<grour'ldfaulty 

"GAUGE" fuse blown 

Water temperature gauge faulty 

Watertemperaturesendergaugefaulty 

Wiringorgroundfaulty 

Low oil pressure "GAUGE" fuse blown 

warninglightdoesnot Bulbburnedout 
work 

Brakewaminglight 
does not light 

Discharge warning 
lightdounotligt1t 

ParkingbrakeindicatO< 
lightdoesnotlight 
(Auwaliaonly) 

Oilpressurewarningswitchfaulty 

Wiringorgroundfaulty 

"GAUGE" fuse blown 

Bulb bu rned out 

Brakefluidlevelwarningswitchfaulty 

Wiringorgroundfaulty 

"GAUGE" fuse blown 

Bulb burned out 

Wiringorgrour'ldfaulty 

Parkingbrakeswitehlau lty 

Wiringorgroundlaulty 

Replacein·linefusesar'ldcheck 
for short 

Oleck tachometer 

Replirasneceuary 

Replaeefusear'ldchecklorshort 

Check tachometer 

Replacefusear.dcheekforshort 

Checkga.uge 

Check sender gauge 

Repair as necessary 

Replacefuseandeheekforshort 

Check911uge 

Cheek sender gauge 

Repair as necessary 

Replaeefusear'ldcheckforshort 

Replace bulb 

Check switch 

Repair as necessary 

Replaee fuseandcheekforshort 

Replace bulb 

Check switch 

Repair as necessary 

Replaceluseandcheckforshort 

Replace bulb 

Repair as necessary 

Replacefuseandcheckforshort 

Replace bulb 

Repairasnecenary 

,,,. 

BE·32 

BE·3 

BE·32 

BE·3 

BE·33 

BE·3 

BE·35 

BE·36 

BE·37 

BE-3 

BE·3 

BE-37.38 



BODY ELECTR ICAL SYSTEM - Instruments, Gauges and Warning lights BE·29 

Combination Meter and Gauge 
(70 Series and w/ Tachometer) 

COMBINATION METER CI RCUIT 

WiringConntc:tOfSides 

Emiuion Computer 

Ground 

SpndWarningBuzzar 

Oil Pressure Sender Gauge 

V.euumSwitch,ParkingBrilktSwitch.OO 
BrakaFiuid liVIIWifningSwitch 

lgnitionCoilorTtc:h.Sensor 

ENGINE Fuse 

CHARGE Fuse 

11 Light Control Rh-tat Terminal or Ground 

11 TAILFull! 

Headlight Dimmer Switch Terminal 

Ground 

3 Turn Signal Switeh Terminal 

4 TurnSignaiSwitehTerminill 

Fuai SendtrGauge Terminill 1 

Ground 

4WD Indicator Switch 



BE·30 BODY ELECTRICAL SYSTEM - Instruments, Gauges and Warning Lights 

.,:===!'•"''"'"'""'' J..<l LeftTw,Sjgnal ., -
@:) tllum;,.,;on 

Combination Meter and Gauge 
(70 Series and w / o Tachometer) 

COMBINATION METER CIRCUIT 

Wiring Connector Side$ 

Emission Computer 

Ground 

3 SpeedWarning Suuer 

4 Oii PressureSwitch 

V~euumSwitch,ParkingSrakeSwitchand 

Srake FiuidltveiWarningSwitch 

ENGINE Fuse 

CHARGE FuM: 

11 Ground 

12 TAILFu MI 

Headl ight Oimm.r Switch Terminll 

Ground 

3 TurnSigniiSwitch Termin~l 

Turn Sign1l Switch Terminal 

FueiSenderGaugeTerminall 

6 Ground 

4WOlndie.torSwitch 
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Combination Meter and Gauge 
(60 Series) 

COMBINATION METER CIRCUIT 

No. Wirin11 ConnKtor Sides 

2 Oil PrnsureSender Gauge 

J GAUGE Fuse 

6 Weter TemperetureSenderGeuge 

7 CHARGE Fuse 

A 8 Hndliijht Dimmer Switch Terminal 

9 Ground 

10 TAIL Fuse 

12 Ground 

13 FutiSenderG~tuge 

Ground 

2 TAIL Fuse 

Emission Computer 

Ground 



BE-32 BODY ELE CTRICAL SYSTEM - Instruments, Gauges and Warning Li ghts 

Speedometer 
ON -VEHI CLE INSPECTION OF SPEEDOMETER 

(a) Using a speedometer tester, inspect the speedometer 
for allowable ind ication error and check the opera­
tion of the odometer. 

NOTE : Tire wear and tire over o r under inflation will 
increase the indication error. 

20 

60 
80 

, 00 

' 20 

'" 
Starn:lardindication 

[mph) 

20 
40 

"' eo 

21 - 25 
41.5 - 46 
62.5- 67 
83 - 88 

104 -109 
125 -130.5 
145.5-151.5 

17.5- 21.5 
38 - 42 
59 - 63.5 
so - 85 

101 -106.5 
122 -128 
143 - 149.5 

Allowable range 
[mph) 

2 1 - 23.5 
41.5- 44 
62.5 - 66 
83 -87 

If error is excessive, replace the speedometer. 

(b) Check the speedometer for poi nter vibration and 
abnormal noise. 

NOTE: Pointer vibration can be caused by a loose 
speedometer cable. 

Tachometer 
ON-VH ICLE INSPECTION OF TACHOMETER 

(a) Connect a tune-up test tachometer, and start the 
engine. 

CAUTION: 

• Reversing the connection of the tachometer will damage 
the transistors aOO diodes inside. 

• When removing or installing the tachometer, be careful 
not to drop or subject it to heavy shocks. 

(b) Compare the tester and tachometer indications. 

IT~ I '~ 1 3.000 1 5000 I 
25"CDC13V .t 100 .t150 ± 150 

lferror isexcessive,replacethetachometer. 

Voltmeter 
INSPECTION OF VOLTMETER 

Compare the tester and voltmeter indications. 

If error is excessive, replace the vol tme ter. 
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Fuel Gauge 
INSPECTION OF FUEL GAUGE 

1. INSPECT RECEIVER GAUGE OPERATION 

(a) Disconnect the connector from the fuel sender gauge. 
Connect the positive (+) lead from the voltmeter to 
terminal 1 and connect the negative (-) lead from the 
voltmeter to body ground. 

(b) Tu rn the ignition switch or starter switch on. Check 
that the meter needle vibrates near the 3.5V position. 

If voltage is not correct, remove and test the receiver gauge. 

2. MEASURE RECE IVER GAUGE RESISTANCE 

Measure the resistance between terminals 1 and 2. 
Resistance: ApproK. 55n 

If resistance value is not as specified, replace the receiver 
gauge. 

3. INSPECT SUB-FUE L RECEI VER GAUG E OPERATION 

(a) Disconnect the connector from the fuel sender gauge. 
Turn the ign ition switch or starter switch on. Check 
that the receiver gauge needle moves to the empty 
position. 

(b) Connect a 3.4W bulb between terminal 1 and body 
ground. Check that the bulb tights and that the 
receiver gauge needle operates. 

If indications are not correct, remove and test the receiver 
gauge. 

4. MEASURE SUB-FUEL RECEIVER GAUGE 
RESISTANCE BETWEEN TERMINA LS 
(Non-return type) 

IG FU 
FU E 
IG -E 

Approx. 86 
Approx.155 
Approx.241 

If each resistance value is not as shown in the table above, 
replacethereceivergauge. 
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5. MEASUR E SENDER GAUG E RESISTANCE 

(a) Check that resistance changes as the float is moved 
from the top to bottom position. 

(b) Measure the resistance between terminals 1 and 2 
(70 series) or sender gauge body (60 series) for each 
float position. 

70Series 

112 

E 

Floatposition mm(in.) 

76.7 ( 3.020) 

189.8(7.472) 

302.4(11.905) 

mm(in.) 

34.5(1.358) 

89.5(3.524) 

160.5(6.319) 

70Seri e'S forsub-fue ltank 

Floatpasition mm(in.) 

56 ( 2.20) 

112 132.2 ( 5.205) 

E 259.1 110.201) 

If each resistance value is not as shown in the table above, 
replace the sender gauge. 

Fuel Transfer Switch 
INSPECTION OF FUEL TRANSFER SWITCH 

INSPECT SWITCH CONTINUITY 

lf continuity is not as specified, replace the switch. 



BODY EL ECTRI CAL SYSTEM - Instruments Gauges and Warning Lights BE 35 

70 Series 
wf Tlchomettr w/o T1chometer 

Fuel Transfer Solenoid 
INSPECTION OF FUEL TRANSFER 
SOLENOID 

INSPECT SOLENOID OPERATION 

(a) Check that the air flows between ports B and C. 
Check that the air does not flow between ports A and 
B. 

(b) Apply the battery voltage across the terminals. Check 
that the air flows between ports A and B. Check that 
the air does not flow between portS B and C. 

If operation is not as specified, replace the solenoid. 

Water Temperature Gauge 
INSPECTION OF WATER TEMPERATURE 
GAUGE 

1. INSPECT RECEI VER GAUGE OPERATION 
(a) Disconnect the connector from the sender gauge. 

Connect the positive (+) lead from the voltmeter to 
terminal and connect the negative (-) lead from the 
voltmeter to body ground. 

(b) Turn the ignition switch or starter switch on. Check 
that the meter needle vibrates near the 3.5V position. 

If voltage value is not correct, remove and test the receiver 
gauge. 

MEASURE RECEI VER GAUGE RESISTANCE 

Measure the resistan~ between terminals 1 and 2. 

Resistance: Approx. 55n 
If resistance value is not correct, replace the receiver gauge. 
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3. MEASURE SENDER GAUGE RESISTANCE 

Measure the resistance between the terminal and ground. 

If each resistance value is not as shown in the table below, 
replacethesendergauge. 

Wa tertempern ure "C (° FI 

501122) 

115 1239) 

Oil Pressure Gauge 

2260+33.6 
. -36.6 

INSPECTION OF OIL PRESSURE GAUGE 

1. INSPECT RECEIVER GAUGE OPERATION 

(a) Disconnect the connector from the sender gauge. 
Ground the terminal through a 3.4 W bulb as shown. 

(b) Turn the ignition switch or starter switch on. Check 
that the bulb starts f lashing and the gauge pointer 
def lects. 

If indications are not as specified, remove and test the 
receiver gauge. 

2. MEASURE RECEI VER GAUGE RESISTANCE 

Measure the resistance between terminals 1 and 2. 

Resistance: Approx. 55!2 

If resistance value is not correct, replace the receiver gauge. 

3. INSPECT SEN DER GAUGE OPERATION 

(a) Disconnect the connector from the sender gauge. 

(b) Connect the battery to the sender gauge term inal in 
series with a 3.4W (12V) or 3W (24V) bu lb. Check 
that the bu lb does not light when the engine is 
stopped, and flashes when the engine is running. 
The number of flashes shou ld vary with engine speed . 

If operation is not as specified, replace the sender gauge. 
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Low Oil Pressure Warning 
INSPECTION OF LOW OIL PRESSURE 
WARNING 

1. INSP ECT WARN ING LIGHT OPERATION 

(a) Disconnect the connector from the pressure switch. 
Connect the wire harness side connector terminal 
and body ground. 

(b) Tum the ignition switch or starter switch on. Check 
that the warning light lights. 

If operation is not correct, remove and test the bulb. 

2. INSPECT WARNING SWI TCH OPERATION 

(a) Check that there is continuity between the terminal 
and body ground with the engine stopped. 

(b) Check that there is no continuity between the ter-
minal and body ground with the engine running. 

NOTE ; After the engine has started, oil pressure should 
be over 0.3 kg/em' (4.3 psi, 29 kPa). 

If operation is not correct, replace the switch. 

Brake Warning 
INSPECTION OF BRAKE WARNING 

1. INSPECT WARNING LIGHT OPERAT ION 

(a) Disconnect the connector from the switch. 
Connect the switch terminal and body ground. 

(b) Turn the ignition or starter switch on. Check that the 
bulb tights. 

If operation is not correct, remove and test the bulb. 

2. INSP ECT BRAKE FLUID LEVEL WA RNING 
SWITCH OPERATION 

Inspect the switch operation when the switch is OFF (float 
up) and when the switch is ON (float down). 

If operation is not correct, replace the switch. 

3. INSPECT PARKING BR AKE SWITCH OPERATI ON 

(a) Check that there is continuity between the terminals 
with the parking brake lever pulled. 

(b) Check that there is no continuity between the ter· 
minals with the parking brake lever returned. 

If operation is not correct, replace the switch. 
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Brl ke~ngllght 

llgnition Switc~ 

I eauerv 
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4. INSPECT VACUUM SWITCH OPERATION 

{a) With a vacuum of 200! 40 mmHg {7.87 t 1.57 in.Hg, 
26.7 t 5.3 kPa) or above, check that there is no 
continuity between the switch terminal and body. 

{bl Check that there is continuity between the switch 
terminal and body ground with no vacuum. 

If operation is not correct, replace the switch. 

Bulb Check Relay (Australia only) 
INSPECTION OF BULB CHECK RELAY 

1. INSPECT RELAY CONTINUITY 

{a) Check that there is continuity between terminals 1 
and 3. 

(b) Check that there is no continuity between terminals 
2and4. 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

Connect the positive {+) lead from the battery to terminal 
1 and connect the negative {-) lead from the battery to 
terminal 3. Then, check that there is continuity between 
terminals2and4. 

If operation is not correct, replace the relay. 

Parking Brake Warning 
(Australia only) 
INSPECTION OF PARKING BRAKE 
WARNING 

1. INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connector from the switch. 
Connect the wire harness side connector terminal. 

(b) Turn the ignition switch or starter switch on. Check 
thatthewarninglightlights. 

If operation is not correct, remove and test the bulb. 

2. INSPECT PARK ING BRAK E SW ITCH OPERAT ION 

(a) Check that there is continuity between the term inals 
with the parking brake lever pulled. 

{b) Check that there is no continuity between the ter· 
minals with the parking brake lever returned . 

If operation is not correct, replace the switch. 
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FueiF i lter~ngLight 
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l lgnit ionSw•tch 

I Battery 
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Air Cifln~ningl ight 

Fuel Filter Warning 
INSPECTION OF FUEL FILTER WARNING 

INSPECT WARNING LIGHT OPER ATION 

(a) Disconnect the connector from the switch. Con­
nect the switch terminals. 

(b) Turn the starter switch on. Check that the bulb lights. 

If operation is not correct, remove and test the bulb. 

2. INSPECT WATER LEVEL WARNING SWITCH 
OPERATI ON 

Inspect the switch operatioo when the switch is ON (float 
up) and when the switch is OFF (float down). 

If operation is not correct, replace the switch. 

Air Cleaner Warning 
INSPECTION OF AIR CLEANER WARNING 

1. INSPECT WARN ING LI GHT OPERATION 

{a) Disconnect the connector from the vacuum sensor. 
Connect the wire harness side connector terminal t 
and body ground. 

(b) Start the engine. Check that the bulb lights. 

If operation is not correct, remove and test the bulb. 

2. INSPECT VACUUM SENSOR OPERATION 
{a) With a vacuum of 29.4 t 3.7 mmHg {1.157 t 0.146 

in.Hg, 3.9 t 0 .5 kPa) or above, check that there is 
continuity between terminals. 

(b) Check that there is no continuity between terminals 
with no vacuum. 

If operation is not correct, replace the sensor. 
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REAR WINDOW DEFOGGER 
Troubleshooting 

Pouiblecause ··-lgnitioncontrol relayfaulty (60~oeriu) Check relay 
DEFOG fuw blown Repllcef\l~oeandelleckforshort 

Oefoggtrswi tchfwlty Cttedtswitch 
Defoggerwirebrok•n CtteckwirH 
Wiringandgroundlaulty Repair l1ne<:e$~ry 

,.,. 
BE-40 

BE40 
BE-41 

·S 
Rear Window Defogger Switch 
INSPECTION OF REAR WINDOW 
DEFOGGER SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect continuity between the terminals. 

60, 70Series(Ex. USA and Canada) 

' 
60Stries(Ex. USA andCarnoda) 

fi w 
Canlda70Seri•s.USAandCanada60Series 

CanJda70Series,USAindCanlda60Stries 

If the conti nuity is not as shown above, rep laC1! the switch 
or bulb. 

Ignition Control Relay 
(60 Series only) 
(See Rear Fog light Relay on page BE·18 ) 
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Rear Window Defogger Wires 
CAUTION : 

• When cleaning the glass, use a soft, dry cloth, and wipe 
the glass in the direction of the wire. Take care not to 
damage the wires. 

• Do not use detergents or glass cleaners with abrasive 
ing~ients. 

• When measur ing YOitage, wind a piece of tin foil around 
the t ip of the negatiYe probe and press the foil against 
the wire with your finger as shown. 

INSPECTION OF REAR WINDOW DEFOGGER 
WIRES 

1. INSPECT FOR WI RE BREA KAG E 

(a) Turn the ignition switch to ON . 

lb) Turn the defogger switch to ON. 

(c) Inspect the voltage at the center of each heat wire 
as shown. 

Voltage Criteril 

Approx. 5V 

Approx. lOV orOV Broktnwirt 

NOTE : If there are l OV, the wire is broken between the 
center of the wire and positive (+) end. If there is no 
voltage, the wire is broken between the center of the wire 
and ground. 

2. INSPECT FOR WIRE BREAKAGE POINT 

(a) Place the voltmeter positive (+) lead against the 
defogger positive{+) terminal. 

(b) Place the voltmeter negative (-) lead with the foil 
strip against the heat wire at the positive(+) terminal 
end and slide it toward the negative(-) te rminal end. 

(c) The point where the voltmeter deflects from zero 
to several volts is the place where the heat wire is 
broken. 

NOTE : If the heat wire is not broken, the voltmeter will 
indicate OV at the positive (+) end of the heat wire but 
gradually increase to about 12V as the meter probe is 
moved to the other end. 
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3 . REPAIR DEFOGGER WIRES 

(a) Thoroughly mix the repair agent (Dupont paste No. 
4817) . 

(b) Using a fine tip brush, apply a small amount to the 
wire. 

(c) After a couple of minutes, remove the masking tape. 

{d) Allow to stand at least 24 hours. 
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HEATER 
(60 Series) 

Troubleshooting 

Pouiblecause 

Heaterc:irc:uitbreakerOFF 

HeaterrelayfiiUity 

Heater blower ~witch faulty 

HeaterblowerresiJtorfaulty 

Heaterblowermotorfaulty 

Wiringorgroundlaulty 

Controlcable5brokenorbinding 

Heaterhose:sleakingorc:!Ogged 

Remedy 

Resetb reakerandcl'leckforshort 

Checkrelly 

Check switch 

Check resistor 

Replace motor 

AepJ irasnecess.ary 

Aeplaceh0$e 

Watervalvefaulty Replac:evalve 

Ai r dampersb roken Repairdampers 

Airduc:tsc:IOg91d Rtpairducu 

Heaterradiatorleakingorclogged Replaceradiator 

Heatercontrolunitfaulty Repair control unit 

BE-43 

.... 
Front 

BE-43 BE-46 

BE-44 

SE-44 

Front Heater Blower Switch 
INSPECTION OF HEATER BLOWER SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

~
,, 

s 
p 

OFF 

~ 
~ 

IV (Hil O-K 

If continuity is not as specified, replace the switch. 

Front Heater Relay 
INSPECTION OF HEATER RELAY 

INSPECT RELAY CONTINUITY 
(a) Check that there is continuity between terminals l 

and 3. 

{b) Check that there is continuity between terminals 2 
and4. 

{c) Check that there is no continuity between te rminals 
4 and 5. 

If continuity is not as specified, replace the relay. 
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2. INSPECT RELA Y OPERATION 

(a} Apply battery voltage across terminals 1 and 3. 

(b) Check that there is continuity between term inals 4 
and5. 

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

If operation is not as specified, replace the relay. 

Front Heater Blower Resistor 
INSPECTION OF HEATER BLOWER 
RESISTOR 

INSPECT RESISTOR CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 2. 

(b) Check that there is continui ty between terminals 1 
and 3. 

(c) Check that there is continuity between terminals 1 
and4. 

If continuity is not as specified, replace the resistor. 

Front Heater Control 
INSPECTION OF FRONT HEATER CONTROL 

INSPECT HEATER CONTR OL OPERATION 

Mo..,.e the control levers right and left, and check for stiff. 
ness and binding through the levers full range of opera­
tion. 

ADJUSTMENT OF FRONT HEATER CONTROL 

1. ADJUST AlA INLET DAMPER 

Set the air damper and control lever to " FRESH." 
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2. ADJUST MODE SELECTOR DAMPER 

Set the mode selector and control lever to "D EF." 

3. ADJUST A IR MIX DAMPER 

Set the air mix damper and control lever to " COOL." 

4. ADJUST WATER VALVE 

Set the water valve and control lever to "COO L. " 

NOTE: Place the water val~~e lever on "COO L" and while 
pushing the outer cable in the " COOL" direction, clamp 
the outer cable to the water valve bracket. 
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Rear Heater Blower Switch 
INSPECTION OF HEATER BLOWER SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

If continuity is not as specified, replace the switch. 
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Sloo.wrdoesnotwork 
whenfanswitchison 

BODY ELECTRICAL SYSTEM - Heater 

(70 Series) 
Troubleshooting 

Poniblecause 

HeatercircuitbrnkerOFF 

Heaterrelayfa.lty 

Heaterblowerswitchfaulty 

He•ter blower resistor faulty 

Heaterblowermotor faulty 

WiriOIJOr'i)rOUndfiluhy 

Remedy 

Rnatbflakerlndcheckforshort 

Check. relay 

Checkswitcl'l 

Check. resistor 

Raplacemotor 

Repair asnte:tU~ry 

BE-47 

..... 
Front Rm 

BE~ BE~ 

8E47 

8E47 SE-50 

8E48 SE-50 

lncorrecttemperature CO<'Itrole-blesbrokenorbinding Check. cables 

Replace hoM 

8E48 
output Heater hosesleakingorclogged 

Waterwtlvef...,lty Replacewalwe 

Aird1mpersbroken Re1)31irdamptrS 

Airducuclogged Repaird~X:U 

Huterrld ia tor!eakingorclogged Replaceradinor 

Hea ter CO<'Itrolunitfaulty Repaircontrolunit 

Front Heater Blower Switch 
INSPECTION OF HEATER BLOWER SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

~
I 

Sw 

·~ OFF 

IV(Hi) 

If continuity is not as specified, replace the switch. 

Front Heater Relay 
INSPECTION OF HEATER RELAY 

INSPECT RE LAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and3. 

(b) Check that there is continuity between terminals 2 
and4. 

(c) Check that there is no continuity between terminals 
4and 5. 

If continuity is not as specified, replace the relay. 



BE-48 BODY ELECTR ICAL SYSTEM - Heater 

~ 
' 3 

LHD 

[I ~~·!~ .. DI/ 
RHO 

[,~3ol/ 
~'== 

LHD 

~-Front + 

.. _ 

RHD iQECORC 

• Front 
# 

2. INSPECT RELAY OPE RATION 
(a) Apply battery voltage across terminals 1 and 3. 

(b) Check that there is continuity between terminals 4 
and 5. 

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

If operation is not as specified, replace the relay. 

Front Heater Blower Resistor 
INSPECTION OF HEATER BLOWER 
RESISTOR 

INSPECT RESISTOR CONTINUI TY 

(a) Check that there is continuity between terminals 1 
and 2. 

(b) Check that there is continuity between terminals 1 
and3. 

(c) Check that there is continuity between terminals 1 
and4. 

If continuity is not as specified, replace the resistor. 

Front Heater Control 
INSPECTION OF FRONT HEATER CONTROL 

INSPECT HEATE R CONTROL OPERATI ON 

Move the control levers right and left, and check for stiff­
ness and binding through the levers full range of opera­
tion. 

ADJUSTMENT OF FRONT HEATER CONTROL 

1. ADJUST AIR INLET DAMPE R 
Set the air damper and control lever to " RECIRC." 
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2. ADJUST MODE SELECTOR DAMPER 

Set the mode selector and control lever to " DEF." 

3. ADJUST AIR MIX DAMPER 

Set the air mix damper and control lever to "COOL " 

4. ADJUST WATER VALVE 

Set the water valve and control lever to "COOL" 

NOTE: Place the water valve lever on "COOL" and while 
pushing the outer cable in the "COOL" direction, clamp 
the outer cable to the water valve bracket. 
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Rear Heater Blower Switch 
INSPECTION OF HEATER BLOWER SWITCH 

INSPECT SWITCH CONTI NU ITY 

Inspect the switch continuity between terminals. 

1~1 h 

" 
OFF 

LO 

If continuity is not as specified, replace the switch. 

Rear Heater Relay 
INSPECTION OF HEATER RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 3. 

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

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

Check that there is continuity between terminals 2 and 4 
with battery voltage applied between terminals 1 and 3 . 

If there is no continuity, replace the relay. 

Rear Heater Blower Resistor 
INSPECTION OF HEATER BLOWER 
RESISTOR 

INSPECT RESI STOR CONTINUITY 

(a) Check that there is continuity between terminals 1 
and4. 

(b) Check that there is continuity between terminals 2 
and 3. 

(c) Check that there is continuity between terminals 3 
and 5. 

If there is no continuity, replace the resistor. 
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POWER WINDOW 
Power Window Master Switch 
INSPECTION OF POWER WINDOW 
MASTER SWITCH 

INSPECT SWITCH CONTINUI TY 

Check that there is continuity between terminals. 

WindowlockSwiteh 

If continuity is not as specified, replace the switch. 

Power Window Door Switch 
INSPECTION OF POWER WINDOW DOOR 
SWITCH 

INSPECT SWITCH CONTINUITY 

Check that there is continuity between terminals 

~
,, 

' " 
UP 

OFF 

If continuity is not as specified, replace the switch. 
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tHfuffiE 9 8 7 5 s 

Chg ltem Tester Connection 

Voltage 2-Bodyground 

Continuity 3 Body ground 

Voltage 5-Body ground 

Voltage 8-Body ground 

Voltage 9-Body ground 

Power Window Relay 
ON-VEHICLE INSPECTION OF POWER 
WINDOW RELAY 

INSPECT RELAY CIRCUIT 

(a) Disconnect the relay connector and Inspect the con­
nector on the wire harness side as shown In the table 
below. 

Voltage or 
Continuity 

Tum ignitionlwitd"lon. Battery voltage 

Turniwoitionswitcholf. No voltage 

Cont inuity 

TurnmasterdriversideswitchtoUP. Battery voltage 

Turn master driver side switch to DOWN or OFF. No voltage 

Turn master auto switch to DOWN. Battery voltage 

TurnmasterautoswitchtoOFF. No voltage 

Turnmasterdriversideswitchormasterauto Battery voltage swi tch to DOWN. 

Turn muter driver side switch or master auto 
lwitehtoO FF. Battery voltage 

(b) Connect the positive (+) lead from the battery to 
termina l 1. Connect the negative (-)lead to terminal 
4. Check that the window glass moves up. 

If circuit is correct, replace the relay. 
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"' Within4to40MeOnds 

.J. Withln60seconds 

60 Strin Front Door Ex.60Serin 

Power Window Motor 
INSPECTION OF POWER WINDOW MOTOR 

1. INSPECT CIRCUIT BREAKER OPERATION 

{a) With the window fully closed, hold the power window 
switch on "UP" and check that there is a circuit 
breaker operation noise within 4 to 40 seconds. 

{b) With the window in the fully closed position, hold 
the switch on "DOWN" and check that the window 
begins to descend within 60 seconds. 

If operation is not as specified, replace the motor . 

2. INSPECT MOTOR OPERATION 

Apply the battery voltage across the terminals. Check 
that the motor turns smoothly. 

If operation is not as specified, replace the motor. 
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DOOR LOCK CONTROL SYSTEM 
Door Lock Control Switch 
INSPECTION OF DOOR LOCK CONTROL 
SWITCH 

INSPECT SWITCH CONTINU ITY 

Inspect the switch continuity between terminals. 

~
I 

h 

" I 
LOC K 

OFF j 
UNLOCK 

If continuity is not as specified, replace the switch. 

Door Lock Relay{For Back Door) 
INSPECTION OF DOOR LOCK RELAY 

1. INSPECT RELAY CONTINUI TY 

(a) Check that there is continuity between terminals 1 
and 3. 

(b) Check that there is no continuity between terminals 
2 and4 . 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

(a) Apply battery voltage across terminals 1 and 3. 

(b) Check that there is continuity between terminals 2 
and4. 

If operation is not as specified, replace the relay. 

Door Lock Solenoid 
INSPECTION OF DOOR LOCK SOLENOID 

INSPECT SOLENO ID OPERATION 

(a) Connect the positive (+I lead from the battery to 
terminal 2. Connect the negative(-) lead to terminal 
4. Check that the solenoid operates lock direction. 
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(b) Connect the positive (+) lead from the battery to 
terminal 4. Connect the negative(-) lead to terminal 
2. Check that the solenoid operates in the unlock 
direction. 

If operation is not as specified, replace the solenoid. 

Door Lock Solenoid 
(For Back Door) 
INSPECTION OF DOOR LOCK SOLENOID 

INSPECT SOLENOID OPERATION 

(a) Connect the positive (+/ lead from the battery to 
terminal 1. Connect the negative (-) lead to termina l 
3. Check that the solenoid operates in the lock 
direction. 

(b) Connect the positive (+) lead from the battery to 
terminal 2. Connect the negative(-) lead to terminal 
3. Check that the solenoid operates unlock direction. 

If operation is not as specified, replace the solenoid. 
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TermiNI Check Item TIH1er ConOKtion 

Continu ity 7-Body gr1)Urod 

Voltage 14-7 
Continuity 

Continuity 5-7 

Continu ity 6 -7 

Continu ity 3-1 

SUN ROOF 
Sun Roof Control Relay 
INSPECTION OF SUN ROOF CONTROL 
RELAY 

INSPECT SUN ROOF CONTROL RELAY CIRCUIT 

(a) Disconnect the relay connector and inspect the con· 
nector on the wire harness side as shown in the chart 
below. 

Corodition 

lgnitionswitd!OFF 

TurnignitionswitchON 

Turn sun roof switch to OPEN 

Turn sun roof switch to except OPEN 

Turn sun roof switch to CLOSE 

Turn sun roof switch anywhtrt off CLOSE 

TurnlimitswitchON 

{~~;: f~-~ ~~~t ~l c::;:;o;:.~r:: 100 mm ] 

Tum limitswitch OFF 

[
Move sun roofapprox. 100 mm {3.94 in.) in frontl 
ofdosedposition ·-1 

Cont inuity 

No vol tage 

Cont inuity 

No continuity 

Continuity 

No continuity 

Cont inuity 

No continuity 

Cont inuity 

(b) Connect the battery between terminals 1 and 3 of 
the wire harness side and check that the motor 
operates. 

If circuit is correct and motor operates, replace the sun 
roof control relay. 
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~ w 

[GJ 

~ 
0 

G:sJ 0 
c•n•<N-> 

Motor turns Motor turns 
clockwise counterclockwise 

1•1=8 (-)_jl 2 e~-~ 1•1 
~->·>~->-> 

Sun Roof Switch 
INSPECTION OF SUN ROOF SWITCH 

INSPECT SWITCH CONtiNU ITY 

Inspect the switch continuity between terminals. 

Sun Roof OPEN 
Switch CLOSE 

M~p Light Switch ON -Q 

If continuity is not as specified, replace the switch. 

Limit Switch 
INSPECTION OF LIM IT SWITCH 

INSPECT LI MIT SWI TCH CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 2 when the switch is ON. 

(b) Check that there is no continuity between terminals 
1 and2whentheswitchis0FF. 

If continuity is not as specified, replace the switch. 

Sun Roof Motor 
INSPECTION OF SUN ROOF MOTOR 

INSPECT MOTOR OPERATION 

(a) Connect the positive {+) lead from the batter'y to 
terminal 1 and the negative {-) lead to terminal 2 
and check that the motor turns clockwise. 

{b) Connect the positive {+) lead from the battery to 
terminal 2 and the negative (-) lead to terminal 1 
and check that the motor turns counterclockwise. 

If operation is not as specified, replace the motor. 



BE-58 BODY ELECTRICAL SYSTE M - Radio, Stereo Tape Player and Antenna 

RADIO, STEREO TAPE PLAYER AND ANTENNA 
Troubleshooting 

OK 

DESCRIPTION OF SYMBOLS 

C··· ··lnspection 

C) ..... Checkorreplacepart 

@ ..... Test by operating radio 

1. DEAD RADIO AND TAPE PLAYE R 

(a} No power to radio or tape player, or power but no 
sound. 
Possible causes: 
• Blown ClG fuse 

• Short circuit or broken wire in power source wire 
harness 

• Loose connectors behind radio and tape player 
• Loose speaker connector 

• Defectivespeaker 
• Broken wire in speaker wire harness 

• Improperly installed radio or tape player 

• Defective radio or tape player 

Oot5notblow 

Rephtce radioand tape 
player. 
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BE-60 BODY ELECTRICAL SYSTEM - Radio, Stereo Tape Player and Antenna 

OK 

OK 

(b) Tape player okay but no sound from AM and FM or 
either one. 

Possible causes: 

• Antenna disconnected 
• Antenna plug not properly connected 
• Defectiveantenna 
• Defective antenna cable 
• Defective radio or tape player 

Re insert plug. Okay? 1-~0K~-J, lnspe<:t antenn~ plug. 
L___~ _ __j 

No 

Ooesradioalonework? ( Rtplleetapeplayer.) 

No 

ProceedtoTII$12. 

lnspectantenna,antennacableand 
repl.ce alne-teSI&ry. 
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(c) No sound from one speaker. 

Possible causes: 

• Loose speaker connector 
• Broken wi re in speaker wire harness 
• Defectivespeaker 
• Defective radio and tape player 

OK lnspeetconr>e-ctor. 

OK 



BE-62 BODY ELECT RICAL SYSTEM - Radio, Stereo Tape Player and Antenna 

2. FAIN T RECEPTION 

Possible causes: 

• Maladjusted antenna trimmer 
• Defective antenna 
• Defective antenna cable 
• Defective speaker 
• Defective radio 

lmpectantennl,cableand 
rtpairasnecfl~ry. 

NOTE: Adjustment of antenna trimmer. 

(1) Ful!ylengthentheantenna. 

(2) With volume at maximum, turn the dial to around 
1,400 kHz where there is no recept ion. 

(3) Adjust the trimmer to where static is loudest. 
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3. BAD SOUN D QUA LITY 

(a) Sound quality bad when radio played. 
Possible causes: 

• Multipath interference or excessive interception 
• Tuner dial not synchronized with station 
• Defectiveantenna 
• Defective antenna cable 
• Speaker improperly insta lled 
• Vibration sound from components near speaker 
• Oefectivespeaker 
• Defect ive radio 

FMmulli~thirlllrferenceaode~ceuivllystrong 
AMsounddinortionne•rbroadcastingnation 
~nnotbe•voidedinmost~5el. 

lnspeetiMIInni, Cibl t•nd 
rtPiiTISOICftsary. 

NOTE: FM distortion tends to increase sharply if the 
tuner not synchronized. 



BE-64 BODY ELECTRICAL SYSTEM - Radio, Stereo Tape Player and Antenna 

(b) Sound quality bad when tape player played. 

Possible causes: 

• Badtape 
• Oiny head 
• Incorrectly installed speaker 
• Vibration noise from around speaker 
• Defectivespeaker 
• Defectivetapeplayer 

Vn 
Tape bad 

f-----'-'V""------1 OK 

NOTE: Head cleaning procedure. 

(1) Raise the cassette door with your finger. Next, using 
a pencil or like object, push in the guide. 

(2) Using a cleaning pen or cotton applicator soaked in 
alcohol, clean the head surface, pinch rollers and 
capstans. 

(3) Push inthe"eject" button. 
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Antenna Motor Control Switch 
INSPECTION OF CONTROL SWITCH 

INSPECT SWITCH CON TI NU ITY 
Inspect the switch continuity between terminals. 

~' s ,.. 
UP 

OFF 

DOWN o-----o 

If continuity is not as specified, replace the switch. 

Antenna Motor 
INSPECTION OF MOTOR 

INSPECT MOTOR OPERATION 
(a) Connect the positive (+) lead from the battery to 

terminal 1 and the negative (-) lead to terminal 2, 
and check that the antenna rises. 

(b) Connect the positive (+) lead from the battery to 
terminal 2 and the negative (-) lead to terminal 1, 
and check that the antenna descends. 



BE-66 

( ) : 24Vvehicle 

BODY ELECTRICAL SYSTEM - Clock 

CLOCK 
Troubleshooting 
CLOCK WILL NOT OPERATE 

Blown fuse 

Adjusting knob 
not returned 

Below ttV (22VI 

Looseorrvsted 

No voltage 

Loose or rusted 

L~te!roubleandrepairor 

replace fuse as necessary. 

Repair if neceuary or replace clock. 

Rechargeorrep la<:ebattery. 

Repair. 

Locatecauseandrepair. 

Repair. 

CLOCK LOSES OR GAINS TIME 

Below ttV (22V) Locate causeandrepairor 
recharge battery. 



BODY ELECTR ICA L SYSTE M - Clock 

1. INSPECT AllOWABL E ERROR OF CLOCK 

Check the allowable error of the clock. 
Allowable error (per day) : !. 1.5 seconds 

2. ADJUSTMENT OF CLOCK 

BE-67 

Adjustment of the quartz clock requires a precise d igital 
counter. Adjustment must be made in a shop specified by 
the manufacture r. 

3. SETTING OF CLOCK 
(a) Connect the battery terminal. 

(b) Check the clock to see that it is running, and then set 
it to the correct time. 

NOTE : Whenever the battery terminal is disconnected, 
make sure to set the clock to the correct time after recon­
necting the battery. 



BODY 

HOOD ...................... • 

FRONT DOOR 

60Series 

70Series 
REAR DOOR ....... , . , . • . . 

BACK DOOR ................ , 

lift-up Type 

60 Series Swing Out Type 

70 Series Swing Out Type 

MOULDING 

WINDSHIELD .. 

WINDSH IELD (CANADA) 

SIDE WINDOW 

BACK DOOR GLASS . 

BACK WINDOW 
SUN ROOF 

INSTRUMENT PANEL 

70, 73, 75 Series 

60, 62Series 

TAR PAULIN 

TARPAULIN SPARS 

FRP TOP 

ROLL BAR 

SEAT 

70, 73, 75 Series 

60, 62, Series 

SEAT BELT . 

70, 73, 75 Series 

60, 62 Series 

FUEL TANK AND LINE 

FR AME DIMENSIONS 

80-1 

p ... 

B0-2 

80-5 

80-5 
80-12 

80-20 

80-26 

80-26 
80-31 
80-38 
B0-46 

80-51 

80-55 

80-60 
80 -66 
80-69 

80-74 
80-8 1 

B0-81 

80-88 
B0-94 

B0-99 

80-100 

80-102 

ml 80-103 
80-103 

80-108 

80-111 

B0-111 

80-11 3 

80-115 

80-11 8 



6 0 2 BODY - Hood 

HOOD 
ADJUSTMENT OF HOOD( SO Sedes) 

1. ADJUST HOOD IN FORWARD/ REARWARD AND 
LEFT/ RIGHT DI RECTIONS 

Adjust the hood by loosening the hood side hinge bolts. 

2. ADJUST FRONT EDGE OF HOOD IN VERTIC AL 
DIRECTI ON 

Adjust the hood by turning the hood cushions. 

3. ADJUST REAR EDGE OF HOOD IN VERTICA L 
DIRECTION 

Adjust the hood by loosening the body side hinge bolts. 

4. ADJUST HOOD LOCK 

Adjust the hood lock by loosening the mounting bolts. 
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BODY H ood 80·3 

ADJUSTMENT OF HOOD (70 Series) 

1. 

2. 

3. 

ADJUST HOOD IN FORWARD/ REARWARD AND 
LEFT/ RIGHT DIRECTIONS 

Adjust the hood by loosening the hood side hinge bolts. 

ADJUST FRONT EDGE OF HOOD IN VERT ICAL 
DIRECTION 

Adjust the hood by turning the hood cushions. 

ADJUST REAR EDGE OF HOOD IN VERTICAL 
DIRECTION 

(• ) Disconnect the washer hose and remove the four 
bolts and hood. 

(b) Remove the two clips and six screws and cowl louver. 

(c) Adjust the hood by increasing or decreasing the 
number of shims. 

(d) Install the cowl louver with two clips and six screws. 

(e) Install the hood with four bolts and connect the 
washer hose. 



B0-4 BODY Hood 

4. ADJUST HOOD LOCK 

Adjust the hood lock by loosening the mounting bolts. 



WindowRegulator 

'""'"" rr Handle~ 

BODY - Front Door (60 Series) 

FRONT _DOOR 
(SO Senes) 
COMPONENTS 

(with Ventilator Window) 

80·5 

~:::._ 
~\_~~ -­~ ,=--
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DISASSEMBLY OF FRONT DOOR 

1. 

2. 

3. 

4. 

5. 

REMOVE WINDOW REGULATOR HANDLE 

Pu11 off the snap ring with a cloth and remove the regulator 
handle. 

REMOVE ARMREST OR PULL HANDLE 

REMOVE INSIDE HANDLE BEZEL 

RE MOVE DOOR TRIM 

(a) Insert a screwdriver between the trim retainen and 
door panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

(b) (w/po>Ner window) 
Disconnect the connector from the switch. 

REMOVE GLASS RUN 

6. REMOVE OUTER AND INNER WEATHERSTRIP 

(a) Pull off the outer weatherstrip. 

(b) Using a screwdriver, remove the inner weatherstrip. 

REMOVE REAR VIEW MIRROR 

8. REMOVE INSIDE HANDLE 

(a) Remove the three screws. 

(b) Partly tear off the service hole cover and disconnect 
the inside handle l ink from the door lock. 

9. REMOVE SERVICE HOLE COVER 

10. (w/ Ventilator Window type) 
REMOVE V ENTILATOR WINDOW 

(a) Remove two glass channel mounting bolts and place 
the glass on the bottom of the door cavity. 

(b) Peel off the weatherstrip on the upper side of the ven· 
tilator window. 

(c) Remove the three screws. 

(d) Remove the division bar set bolt. 

(e ) Remove the ventilator window by pulling it upward. 



BODY - Front Door {60 Series) 

11. REMOVE DOOR GLASS 

(a) (w/o ventilator window type) 
Remove the two glass channel mounting bolts. 

(b) Remove the door glass by pulling it upward. 

12. REMOVE WINDOW REGULATOR 

{a) {w/o ventilator window type) 

807 

Remove the two equalizer arm bracket mounting 
bolts. 

{b) {w/ power window) 
Disconnect the connector from the motor and re­
move the four bolts. 

(w/o power window) 
Remove the three bolts. 

{c) Remove the regulator through the service hole. 

13. {w/o Ventilator Window type) 
REMOVE FRONT LOWER FRAME 

Remove the two screws, bolt and front lower frame. 

14. REMOVE RE AR LOWER FRAME 

Remove the bolt and rear lower frame. 

15. DISCONNECT INSIDE LOCKING CONTROL LINK 
FROM DOOR LOCK 

16. REMOVE DOOR LOCK CYLINDER 

(a) Disconnect the link from the cylinder. 

(b) Remove the retainer and cylinder. 

17. RE MOVE OUTSIDE HANDLE 

(a) Disconnect the link from the outside handle. 

(b) Remove the two bolts and outside handle. 

18. REMOVE DOOR LOCK 

{w/ door lock solenoid) 
Remove the three screws, bolt and door lock, and dis· 
connect the connector from the solenoid. 

(w/o door lock solenoid) 
Remove the three screws and door lock. 
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REPLACEMENT OF GLASS 

1. REMOVE GLASS CHANNEL WITH SCREWDRIVER OR 
SUCH 

2. APPLY SOAPY WATER TO INSIDE OF WEATHER­
STRIP 

3. TAP ON CHANNEL WITH PLASTIC HAMMER 

ASSEMBLY OF FRONT DOOR 

1. BEFORE INSTALLING PARTS, APPLY MP GREASE 
TO THEM 

(a) Apply MP grease to the sliding surface and gear of 
the window regulator. 

(b) Apply MP grease to the sliding surface of the door 
lock. 

2. INSTALL DOOR LOCK 

(w/ door lock solenoid) 
Connect the connector to the door lock solenoid and in· 
stall the door lock with the th ree screws and bolt. 

(w/o door lock solenoid) 
Install the door lock with the three screm. 

3. INSTALL DOOR LOCK CYLINDER 

Install the door lock cylinder with the retainer and con­
nect the control link to it. 

4. INSTALL OUTSIDE HANDLE 

Install the outside handle with the two bolts and connect 
the control link to it. 

5. CONNECT INSIDE LOCKING CONTROL LINK TO 
DOOR LOCK 

6. CHECK DOOR LOCK OPERATION 

7. INSTALL REAR LOWER FRAME 

lnstal!therearlowerframe. 
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BODY - Front Door (60 Series) 80·9 

IIIII' 

8. (w/o Ventilator Window type) 
INSTALL FRONT LOWER FRAME 

Install the front lower frame with two screws and bolt. 

9. INSTALL WINDOW REGU LATOR 

(a) (w/ power window) 
Connect the connector to the motor and install the 
r~lator with four bolts. 

(w/o power window) 
Install the regulator with three bolts. 

(b) (w/o ventilator window type) 
Install the two equalizer arm bracket mounting bolts. 

10. PLACE DOOR GLASS IN DOOR 

Insert the door glass in the door cavity. 

11 . (w/ Ventilator Window type) 
INSTALL VENTI LATOR WINDOW 

(a) Install the three screws. 

(b) Install the division bar set bolt. 

12. INSTALL INNER AND OUTER WEATHERSTRIP$ 

13. INSTALL DOOR GLASS 

Install the glass to the regulator with the two mounting 
bolts. 

14. INSTA LL GLASS RUN 

15. ADJUST DOOR GLASS 

Adjust the equalizer arm up or down and t ighten it where 
d imensions A and Bare equal as shown. 

16. INSTALL REAR VIEW MIRROR 
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17. INSTALL SERVICE HOLE COVER 

(a) Seal the service hole cover with adhesive. 

(b) Insert the lower edge of the service hole cover into 
the panel slit. 

(c) Seal the panel slit with conon tape. 

CAUTION: Do not block the t rim clip seating with the 
tape. 

18. INSTALL INSIDE HANDLE 

(a) Connect the link to the door lock. 

(b) Install the inside handle with the three screws. 

19. INSTA LL OOOR TRIM 

(a) (w/ power window) 
Connect the connector to the switch. 

(b) Install the door trim with cl ips to the inside door 
panel by tapping. 

20. INSTALL WINDOW REGULATOR HANDLE 

With the door glass fully closed, install the window 
regulator handle with a snap ring as shown. 

21 . INSTALL ARMREST OR PULL HANDLE 

22. INSTALL INSIDE HANDLE BEZEL 



BODY Front Door (60 Ser ies) B0-11 

~ 
ADJUSTMENT OF FRONT DOOR 

1. ~~~~~6A~ogi~~~T~cfN~WARD/REARWARD AND 

~i~;: ~~~: adjust the door by loosening the body ,ide 

SST 09812-()0010 

"'" 

~ 
2. ~~~~~+~6'~sOR IN LEFT/ RIGHT AND VERT ICAL 

Adjust the door by loosening the door side hinge bolts . 

..• 

J~~~ 
3. ADJUST DOOR LOCK STRI KER 

(o) ~:j:=s~~hC:r:!~~~~r fit and door lock linkages are 

(b) Adjust the door lock striker by loosening the screws . 

... 



B0-12 BODY Front Door (70 Series) 

FRONT DOOR 
(70 Series) 
COMPONENTS 
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DISASSEMBLY OF FRONT DOOR 

1. REMOVE WINDOW REGULATOR HANDLE 

Pull off the snap ring with a cloth and remove the regulator 
handle. 

2. REMOVE ARMREST OR PULL HANDLE 

3. REMOVE INSIDE HANDLE 

(a) Remove the screw. 

(b) Slide forward and pull off the inside handle. 

(c) Disconnect the link from the inside handle. 

4. REMOVE DOOR TRIM 

(a) (w/soft top) 
Remove the screw and service cover. 

(b) Insert a screwdriver between the tr im retainers and 
door panel to pry it loose. 

NOTE : Tape the screwdriver tip before use. 

(c) (w/ power window) 
Disconnect the connector from the switch. 

5. REMOVE REA R VIEW MIRROR 

6. REMOVE INNE R AND OUTER WEATHER STRIP 

(a) Using a screwdriver, remove the inner weatherstrip. 

(b) Pu ll off the outer weatherstrip. 

7. RE MOVE SERVICE HOLE COVER 

8. DISCONNECT INSIDE OPENING CONTROL LINK 
FROM DOOR LOCK 

9. REMOVE GLASS RUN 

10. (w/ Venti lator Window type) 
REMOVE VENTILATOR WINDOW 

(a) Peel off the weatherstrip on the upper side of the 
ventilator window. 

(b) Remove the three screws. 

(c) Remove the division bar set bolt. 

(d ) Remove the ventilator window by pulling it upward. 
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11. (w/o Ventilator Window type ) 
REMOVE CLIP 

12. REMOVE DOOR GLASS 

(a) (w/o ventilator window type) 
Remove two glass channel mounting bolts. 

(b) Incline the door glass and pull it upward. 

13. REMOVE WINDOW REGULATOR 

(a) (w/o ventilator wi ndow type) 
Remove the two equalizer arm bracket mounting 
bolts. 

(b) (w/ power window) 
Disconnect the connector from the motor and re­
move the four bolts. 

{w/o power window) 
Remove the three bolts. 

(c) Remove the regulator through the service hole. 

14. (w/o Ventilator Window type) 
REMOVE FRONT LOWER FRAME 

(w/ soft top) 
Remove the two bolts and front lower frame. 

(w/osoft top) 
Remove the two screws, two bolts and front lower frame. 

15. REMOVE REAR LOWER FRAME 

(w/softtop) 
Remove the two bolts and rear lower frame. 
(w/osofttop) 
Remove the bolt and rear lower frame. 

16. DISCONNECT INSIDE LOCKING CONTROL LINK 
FROM DOOR LOCK 
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17. REMOVE DOOR LOCK CYLINDER 

(a) Disconnect the link from the cylinder. 

(b) Remove the retainer and cylinder. 

18. REMOVE OUTSIDE HAND LE 

(a) Disconnect the link from the outside handle. 

(b) Remove the two bolts and outside handle. 

19. REMOVE DOOR LOCK 

(w/ door lock solenoid) 
Remove the three screws, bolt and door lock, and dis· 
connect the connector from the solenoid. 

(w/o door lock solenoid ) 
Remove the three screws and door lock. 

REPLACEMENT OF GLASS 

1. REMOVE GLASS CHAN NEL WITH SCREWDRIVER OR 
SUCH 

2. APP LY SOAPY WATER TO INSIDE OF WEATHER­
STRIP 

3. TAP ON CHANNEL WITH PLASTIC HAMMER 



BO·l6 BODY - Front Door (70 Series) 

... ==J! . . 
ASSEMBLY OF FRONT DOOR 

l . BEFORE INSTALLING PARTS, APPLY MP GREASE TO 
THEM 

(a) Apply MP grease to the sliding surface and gear of 
the window regulator. 

(b) Apply MP grease to the sliding surface of the door 
lock. 

2. INSTALL DOOR LOCK 

{w/ door lock solenoid) 
Connect the connector to the door lock solenoid and in· 
stall the door lock with the three screws and bolt. 

(w/o door lock solenoid) 
Install the door lock with the three screws. 

3. INSTALL DOOR LOCK CYLINDER 

Install the door lock cylinder with the retainer and con· 
nect the control link to it. 

4. INSTALL OUTSIDE HANDLE 

Install the ouuide handle with the two bolts and connect 
the control link to it. 

CONNECT INSIDE LOCKING CONTROL LINK TO 
DOOR LOCK 

6. CHECK DOOR LOCK OPERATION 

7 . INSTALL REAR LOWER FRAME 

{w/ soh top) 
Install the rear lower frame with two bolu. 

{w/o soh top) 
Install the rear lower frame with bolt. 

8. {w/o Ventilator Window type) 
INSTALL FRONT LOWER FRAME 

{w/ soh top} 
Install the front lower frame with two bolts. 

(w/o soh top) 
Install the front lower frame with two screws and two 
bolts. 
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9. INSTALL WINDOW REGULATOR 

(a) (w/ power window) 
Connect the connector to the moto r and install the 
regu lator with the four bolts. 

(w/o power window) 
Install theregulator wi t hthethree bolts. 

(b) (w/o ventilator window type) 
Install the two equa lizer arm bracket mounting bolts. 

10. INSTALL DOOR GLASS 

{a) Incline the door glass and install it to the window 
regula to r. 

(b) (w/o vent ilator window type) 
Install the two glass channel mounting bolts. 

11 . (w/ Ventilator Window type ) 
INSTALL VENTILATOR WINDOW 

(a) Install the three screws. 

(b) Install the division bar set bolt. 

12. (w/o Ventilator Window type ) 
INSTALL CLIP 

13. INSTALL GLASS RUN 

14. CONNECT INSIDE OPENING CONTROL LINK TO 
DOOR LOCK 

15. ADJUST DOOR GLASS 

Adjust the equalizer arm up or down and tighten it where 
d imensions A and Bare equa l as shown. 

16. INSTAll INNER AND OUTER WEATHERSTRIP 

17. INSTAll REAR V IEW MIRROR 



B0·18 BODY - Front Door (70 Series) 

18. INSTALL SERVICE HOLE COVER 

(a) Seal the service hole cover with adhesive. 

(b) Insert the lower edge of the service hole cover into 
the panel slit. 

(c) Seal the panel slit with cotton tape. 

CAUTION: Do not block the trim clip seating with the 
tape. 

19. INSTALL DOOR TRIM 

(a) {w/ power window) 
Connect the connector. 

(b) Install the door trim with clips to the inside door 
panel by tapping. 

(c) (w/softtop) 
lnstalltheservicecoverwithscrew. 

20. INSTALL INSIDE HANDLE 

(a) Connect the link to the inside handle. 

(b) Push the inside handle in the door panel and slide it 
backward. 

{c) lnstallthescrew. 

21. INSTALL ARMREST OR PULL HANDLE 

22. INSTALL WINDOW REGULATOR HANDLE 

With the door glass fully closed, install the window regula· 
tor handle with a snap ring as shown. 
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~ 
ADJUSTMENT OF FRONT DOOR 

1. ~~~~~6A~ogi~~~TI~ON~WARD/R EARWAR D AN D 

~i~;2 b~~~: adjust the door by loosening the body side 

SST 09812·00010 

"'" 

~ 
2. ~~~~~;l g~SOR IN LEFT/ RIGHT AND VERTICAL 

Adjust the door by loosening the door side hinge bolts. 

01'" 

)~~ 
3. ADJUST DOOR LOCK STRIKER 

I• I ;~j~s~etc~rr~~~~~or fit and door lock linkages are 

lbl Adjust the door lock striker by loosening the screws. 

" '" 
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BODY - Rear Door B0-2 1 

DISASSEMBLY OF REAR DOOR 

REMOVE WINDOW REGULATOR HANDLE 

~~· 
Pull off the snap ring with a cloth and remove the regula­
tor handle. 

REMOVE INSIDE HANDLE BEZEL 7~ \ 3. REMOVE ARMREST OR PULL HANDLE 

' 1 __ 
4. REMOVE DOOR TRIM 

(a) Insert a screwdriver between the trim retainers and 
door panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

(b) (w/ power window) 
Disconnect the connector from the switch. 

5. REMOVE INSIDE HANDLE 

(a) Remove the three screws. 

(b) Partly tear off the service hole cover and disconnect 
the inside handle link from the door lock. 

REMOVE SERVICE HOLE COVER 

7. REMOVE INSIDE DOOR LOCK CONTROL 

(a) Disconnect the link from the door lock. 

(b) Remove the door lock knob. 

(c) Remove the bolt and door lock control. 

' 

' -,., 

9

a.. REMOVE OUTER AN D INNER WEA THERSTRIP 

- REMOVE GLASS RUN 

10. REMOVE DIVISION BAA 

(a) Peel off the weatherstrip on the upper side of the 
quarter window and remove the screw. 

{b) Remove the two bolts. 

{c) Remove the division bar by pulling it upward. 



80·22 BODY - Rear Door 

11. REMOVE DOOR GLASS 

(al Incline the door glass and remove the door glass from 
the regulator roller. 

(b) Remove the door glass by pulling it upward. 

12. REMOVE QUARTER WINDOW 

13. REMOVE WINDOW REGULATOR 

(a) {w/ power window) 
Remove the four bolts and window regu lator . 

(w/o power window) 
Remove the three bolts and window regulator. 

{b) {w/ power window) 
Disconnect the connector from the motor. 

14. REMOVE DOOR LOCK 

{a) (w/ door lock solenoid) 
Remove the bolt, three screws and door lock. 

{w/o door lock solenoid) 
Remove the three screws and door lock. 

{b) {w/ door lock solenoid) 
Disconnect the connector from the solenoid. 

15. REMOVE OUTSIDE HANDLE 

Remove the two bolts and outside handle. 
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BODY - Rear Door B023 

REPLACEMENT OF GLASS 

1. REMOVE GLASS CHANNE L WITH SCREWDRIVER OR 
SUCH 

2. APPLY SOAPY WATER TO INSIDE OF WEATHER· 
STR IP 

3. TAP ON CHANNE L WIT H PLASTIC HAMMER 

ASSEMBLY OF REAR OOOR 

1. BEFORE INSTALLING PA RTS. APPLY MP GREASE TO 
THEM 

(a) Apply MP grease to the sliding surface. gear of the 
window regulator. 

(b) Apply MP grease to the sliding surface of the door 
lock. 

2. INSTALL OUTSIDE HANDLE 

~
( lnstalltheoutsidehandlewithtwobolts. 

3 INSTA LL DOOR LOCK 

~ I .' ~~•• . l(•bl) (w/ doorlocksolenoid) Connect the connector to the solenoid. 

(w/ door lock solenoid) 
Install the door lock with three screws and bolt. 

(w/o door lock solenoid) 
lnstan the door lock with th ree screws. 

4. INSTA LL WINDOW REGU LATOR 

(a) (w/ power window) 
Connect the connector to the motor. 

(b) (w/ power window) 
lnsta!t the regulator with four bolts. 

(w/o power window) 
Insta ll the regu lator with three bolts. 

5. INSTALL QUA RTER WINDOW 

6. INSTALL DOOR GLASS 

lnstaU the door glass to the regulator roUer. 
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BODY - Rear Door 

7. INSTALL DIVISION BAR 

Install the division bar with the two bolts and screw. 

8. INSTALL INNER AND OUTER WEATHERSTRIP 

9. INSTALL GLASS RUN 

10. INSTALL INSIDE DOOR LOCK CONTROL 

(a) Install the door lock control with bolt . 

(b) Install the door lock knob. 

(c) Connect the link to the door lock. 

11 . INSTALL SERVICE HOLE COVER 

(a) Seal the service hole cover with adhesive. 

(b) Insert the lower edge of the service hole cover into 
the panel slit. 

(c) Seal the panel sli t wi th cot ton tape. 

CAUTION: Do not block the trim clip seating with the 
tape. 

12. INSTALL INSIDE HANDLE 

(a) Connect the link to the door lock. 

(b) Install the inside handle with three screm. 

13. INSTALL DOOR TRIM 

(a) (w/ power window) 
Connect the connector to the switch. 

(b) Tap on the door trim with clips to the inside door 
panel. 

14. INSTALL WINDOW REGULATOR HANDLE 

With the door glass fully closed, install the window re­
gulator handle with a snap ring as shown. 

15. INSTALL INSIDE HANOLE BEZEL 

16. INSTALL ARMREST OR PULL HANDLE 
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BODY - Rear Door B0-25 

ADJUSTMENT OF REAR DOOR 

ADJUST DOOR IN FORWARD/ REARWARD AND 
VERTICAL DIRECTIONS 

Adjust the door by loosening the body side hinge bolts . 

2. ADJUST DOOR IN LEFT/ RIGHT AND VERTICAL 
DIRECTIONS 

Adjust the door by loosening the door side hinge bolts. 

3. ADJUST DOOR LOCK STRIKER 

!al Check that the door fit and door lock linkages are ad­
justed correctly. 

(b) Adjust the striker by loosening the striker mounting 



80 ·26 BODY Back Door (Lift·up Type) 

BACK DOOR 
(Lift-up Type} 
COMPONENTS 

Upper Back Door 
DISASSEMBLY OF UPPER BACK DOOR 

1. REMOVE PULL HANDLE 

2. REMOVE SERVICE HOLE COVER 

J . ~~s;~N~~g~ ~~Sd~E LOCKING CONTROL LINK 

REMOVE DOOR LOCK CYLINDER 

(a) Di~nnectthelinksfromthecylinder. 

::: ~:~~9 a screwdriver, remove the E·ring and lever 

co~t~ols~~~c;~~g pliers, remove the snap rin~ and 

(d) Remove the retainer and cylinder. 

REMOVE DOOR LOCK 

Remove the three bolts and door lock. 



BODY - Back Door (Lift·up Type) 80·27 

ASSEMBLY OF UPPER BACK DOOR 

APPLY MP GREASE TO DOOR LOCK 

Apply MP grease to the sliding surface of the door lock. 

INSTALL DOOR LOCK 

Install the door lock with three bolts. 

3. INSTALL DOOR LOCK CYLINDER 

(a) Install the cylinder with retainer. 

(b) Install the control bracket. 

(c) Using map ring pliers, install map ring. 

(d) Install the lever and E·ring. 

(e) Connect the links to the cylinder. 

4. CONNECT INSIDE LOCKING CONTROL LINK TO 
DOOR LOCK 

5. CHECK DOOR LOCK OPERATION 

6. INSTALL SERVICE HOLE COVER 

7. INSTALL PULL HANDLE 

ADJUSTMENT OF UPPER BACK DOOR 

1. ADJUST DOOR IN FORWARD/ REARWARD AND 
LEFT/ RIGHT DIRECTIONS 

Adjust the door by loosening the door side hinge bolts. 

2. ADJUST DOOR IN LEFT/ RIGHT AN D VERTICAL 
DIRECTIONS 

Adjust the door by loosening the body side hinge bolts. 

3. ADJUST DOOR LOCK STRIKER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly. 

(b) Adjust the door lock striker by loosening the screws. 



8028 BODY Back Door (Lift·up Type) 

Lower Back Door 
DISASSEMBLY OF LOWER BACK DOOR 

1. REMOVE DOOR TRIM 

Insert a screwdriver between the trim retainers and door 
panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

2. REMOVE SERVICE HOLE COVER 

5. REMOVE DOOR LOCK 

Remove the two bolts and door lock. 



BODY - Back Door (Li ft·up Type) 80 -29 
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ASSEMBLY OF LOWER BACK DOOR 

1. APPLY MP GREASE TO DOOR LOCK 

Apply MP grease to the sliding surface of the door lock. 

2. INSTA LL DOOR LOC K 

Install the door lock with two bolts. 

3. CONNECT INSIDE LOCKIN G CONTROL L INK TO 
DOOR LOCK 

4. INSTALL DOOR LOCK CONTROL 

(a) Install the door lock control wit h two bol ts. 

(b) Install the inside handle as shown in the figu re. 

(c) lnstallthescrew. 

(d) Connect the links to the door lock control. 

5. CHECK DOOR LOCK OPE RATION 

6. INSTA LL SER VICE HOLE COVER 

7. INSTA l l DOOR TRI M 

Install the door t rim wi th clips to the inside door panel by 
tapping. 

ADJUSTMENT OF LOWER BACK DOOR 

1. ADJUST DOOR IN FORWA RD/ REA RWARD AND 
LEFT/ RI GHT DIRECTIONS 

Adjust the door by loosening the door side hinge bolts. 

2. ADJ UST DOOR IN LEFT/ RI GHT AND VERTICAL 
DI RECTI ONS 

Adjust the door by loosening the body side hinge bolts. 

3. ADJUST DOOR LOCK STRIKER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly. 

(b) Adjust the door lock striker by loosening the screws. 



B0-30 

I 
Hole Ht re Cylinder Piston Rod 

BODY - Back Door (lift-up Type) 

Back Door Damper Stay 
CAUTION: Handling the damper. 

(a) Do not disassemble the damper because the cylinder 
is filled with pressurized gas. 

(b) If the damper is to be replaced , drill a 2.0 - 3.0 mm 
(0.079 - 0.118 in.) hole in the bottom of there­
moved damper cylinder to completely release the 
high-pressu re gas before disposing of it. 

lei When drilling, chips may fly out so work carefully. 

(d) The gas is colorless, odorless and non-toxic. 

(e) When working, handle the damper carefully. Never 
score or scratch the exposed part of the piston rod, 
and never allow paint or oil to get on it. 

(f) Do not turn the piston rod and cylinder with the 
damper fully extended. 

REMOVAL OF DAMPER STAY 

1. REMOVE DAMPER STAY UPPER END FROM BACK 
DOOR 

2. REMOVE DAMPER STAY LOWER END FROM BODY 

INSTALLATION OF DAMPER STAY 

1. INSTAll DAMPER STAY UPPER END TO BACK 
DOOR 

2. CONNECT DAMPER STAY LOWER END TO BODY 



BOOY - Back Door (60 Sef"les . Swing Out Type) 

BACK DOOR ·ng Out Type) (60 Series Swl 
COMPONENTS 

DoorLock.Strik.er~ 

Slide Block. 

Door Trim 

80-31 



B0-32 BODY - Back Door (60 Series Swing Out Type) 

Right Back Door 
DISASSEMBLY OF RIGHT BACK DOOR 

1. REMOVE INSIDE HANDLE BEZEL 

2. REMOVE PULL HANDLE 

3. REMOVE DOOR TRIM 

Insert a screwdriver between the trim retainers and door 
panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

4. REMOVE SERVICE HOLE COVER 

REMOVE INSIDE HANDLE 

(a) Remove the three screws and inside handle. 

(b) Disconnect the link from the inside handle. 

RE MOVE DOOR LOCK CYLINDER 

Disconnect the link from the cylinder. 

(b) Remove the retainer and cylinder. 

REMOVE OUTSIDE HANDLE 

(a ) Disconnect the link from the outside handle. 

(b) Remove the two bolts and outside handle. 

DISCONNECT INSIDE LOCKING CONTROL LINK 
FROM DOOR LOCK 

9. REMOVE DOOR LOCK 

Remove the three screws and door lock. 



BODY - Back Door (60 Series Swing Out Type) 80·33 

ASSEMBLY OF RIGHT BACK DOOR 

1. APPLY MP GREASE TO DOOR LOCK 

Apply MP grease to the sliding surface of the door lock. 

2. INSTALL DOOR LOCK 

Install the door lock with the three screws. 

3. CONNECT INSIDE LOCKING CONTROL LINK TO 
DOOR LOCK 

~: 
INSTALL OUTSIDE HANDLE 

(a) Install the outside handle w ith the two bolts. 

(b) Connect the link to the outside handle. 

INSTALL DOOR LOCK CYLINDER 

(a) Install the door lock cylinder with retainer. 

(b) Connect the link to the cylinder. 

~ 
6. INSTALL INSIDE HANDLE 

(a) Connect the link to the inside handle. 

(b) Install the inside handle with the three screws. 

7. INSTALL SERV ICE HOLE COVER 

Seal the service hole cover with adhesive. 

8. INSTALL DOOR TRI M 

Install the door trim with clips to the inside door panel 
by tapping. 

9. INSTALL PULL HAN DLE 

10. INSTALL INSIDE HANDLE BEZEL 
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BODY - Back Door (60 Series Swing Out Type) 
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ADJUSTMENT OF RIGHT BACK DOOR 

ADJUST DOOR IN FORWARD/ REARWARD AND 
VERTICAL DIRECTIONS 

Adjust the door by loosening the body side hinge bolts. 

2. ADJUST DOOR IN LEFT/ RIGHT AND VERTICAL 
DIRECTIONS 

Adjust the door by loosening the door side hinge bol ts. 

3. ADJUST DOOR LOCK STRIKER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly, 

(b) Adjust the door lock striker by loosening the screws. 



BODY - Back Door (60 Series Swing Out Type) B0-35 

Left Back Door 
DISASSEMBLY OF LEFT BACK DOOR 

1. REMOVE INSIDE HANDLE BEZEL 

2. REMOVE DOOR TRIM 

Insert a screwdriver between the trim retainers and door 
panel to pry it loose. 

NOTE : Tape the screwdriver tip before use. 

3. REMOVE SERVICE HOLE COVER 

4. REMOVE INSIDE HANDLE 

(a) Remove the three screws and inside handle. 

(b) Disconnect the link from t he inside handle. 

DISCONNECT OUTSIDE LOCKING CONTROL LINK 
FROM LOWER DOOR LOCK 

REMOVE LOWER DOOR LOCK 

(a) Disconnect the link from the door lock control. 

(b) Remove the two bolts and door lock. 

REMOVE UPPER DOOR LOCK 

(a) Disconnect the link from the door lock control. 

(b) Remove the three screws and door lock. 

REM OVE DOOR LOCK CONTROL 

Remove the two screws and door lock control. 

REMOVE SLIDE BLOCK 

Remove the two bolts and slide block. 
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ASSEMBLY OF LEFT BACK DOOR 

1. BEFORE INSTALLING PARTS, APPLY MP GREASE 
TO THEM 

I• I Apply MP grease to the sliding surface of the door 
lock. 

(b) Apply MP grease to the sliding surface of the door 
lock control. 

(ol Apply MP grease to the sliding surface of the slide 
block. 

2. INSTALL SLIDE BLOCK 

Install the slide block with the two bolts. 

3. INSTALL DOOR LOCK CONTROL 

Install the door lock control with the two screM. 

4. INSTALL UPPER DOOR LOCK 

(a) Install the upper door lock with the three screws. 

(b) Connect the link to the door lock controL 

5. INSTALL LOWER DOOR LOCK 

(a) Install the lower door lock with the two bolts. 

(b) Connect the link to the door lock control. 

6. CONNECT OUTSIDE LOCKING CONTROL LINK TO 
LOWER DOOR LOCK 

7. INSTALL INSIDE HANDLE 

(a) Connect the !ink to the inside handle. 

(b) Install the inside handle with the three screws. 

CHECK DOOR LOCK OPERATION 

9. INSTALL SERVICE HOLE COV ER 

Seal the service hole cover with adhesive. 

10. INSTALL DOOR TRIM 

Install the door trim with clips to the inside door panel 
by tapping. 

11 . INSTALL INSIDE HANDLE BEZEL 
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ADJUSTMENT OF LEFT BACK DOOR 

1. ADJUST DOOR IN FORWARD/ REARWARD AND 
VERTICAL DIRECTIONS 

Adjust the door by loosening the body side hinge bolts. 

2. ADJUST DOOR IN LEFT/ RIGHT AND VERTICAL 
DIRECTIONS 

Adjust the door by loosening the door side hinge bolts. 

3. ADJUST DOOR LOCK STRI KER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly. 

(b) Adjust the door lock striker by loosening the bolts. 

ADJUST SLIDE BLOCK 

Adjust the slide block by loosening the bolts. 



80-38 BODY - Back Door (70 Series Swing Out Type) 

BACK DOOR 
(70 Series Swing Out Type) 
COMPONENTS 

Door Tr im 
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~GHT BACK DOOR REMOVE SPARE WHEEL 

REMOVE SPARE WH EEL CARRIER 

Remove the four bolts and spare wheel carrier. 

REMOVE PULL HANDLE 

' 
4. REMOVE DOOR TRIM 

Insert a screwdriver between the trim retainers and door 
panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

5. REMOVE SERVICE HOLE COVER 

6. REMOVE DOOR STOPPER 

7. REMOVE DOOR STOPPER BRACKET 

8. REMOVE LOWER DOOR LOCK 

(a) Disconnect the link from the door lock control. 

(b) Remove the three bolts and lower door lock. 

9. (w/o Soft Top) 
REMOVE UPPER DOOR LOCK 

(a) Remove the six screws and link cover. 

(b) Disconnect the link from the door lock control. 

(c) Remove the two bolt' and upper door lock. 

10. REMOVE DOOR LOCK CONTROL 

(a) Remove the screw and inside handle. 

(b) Remove the two screws, bushing and door lock 
control. 
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ASSEMBLY OF RIGHT BACK DOOR 

1. BE FORE INSTALLING PARTS, APPLY MP GREASE 
TO T H EM 

l•l Apply MP grease to the sliding surface of the door 
lock. 

lbl Apply MP grease to the sliding surface of the door 
lock control. 

2. INSTALL DOOR LOCK CONTRO L 

I• I Install the bushing and door lock control with two 
screws. 

lbl Install the inside hand le with a screw. 

3. (w/o Soft Top) 
INSTALL UPPER DOOR LOCK 

(a) Install the upper door lock with the two bolts. 

(b) Connect the link to the door lock control. 

(c) Install the link cover with the si~~: screws. 

4. INSTALL LOWER DOOR LOCK 

(a) Install the lower door lock with the three bolts. 

(b) Connect the link to the door lock control. 

5. CHECK DOOR LOCK OPERATION 

6 . INSTA LL DOOR STOPPER BRACKET 

Install the door stopper bracket with the two bolts. 

7. INSTALL DOOR STOPPE R 

Install the door stopper with the two bolts. 



BODY -Back Door (70 Series Swing Out Type) 80-41 

8. INSTALL SERVICE HOLE COVER 

(a) Seal the service hole cover with adhesive. 

(b) Insert the lower edge of the service hole cover into 
the panel slit. 

(c) Seal the panel slit with cotton tape. 

CAUTION : Do not block the trim clip seating with the 
tape. 

9. INSTALL DOOR TRIM 

Install the door trim with clips to the inside door panel 
by tapping. 

10. INSTALL PULL HANDLE 

11 . INSTALL SPARE WHEEL CARRIER 

Install the spare wheel carrier with four bolts. 

12. INSTALL SPARE WHEEL 



80 -42 BODY - Back Door 170 Series Swing Out Type) 

2. ADJUST DOO R IN LEFT/ RIGHT AND VERTICAL 
DIRECTI ONS 

(a) Remove the pull handle and door trim. 

(b) Peel off the outer ridges of the service hole cover. 

(c) Adjust the door by loosening the door side hinge 
bolts. 

3. ADJUST DOOR LOCK STRIKER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly. 

(b) Adjust the door lock striker by loosening the bolts 
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Lef t Back Door 
DISA SSEMBLY OF LEFT BACK DOOR 

1. REMOV E INSIDE HANDLE 

I• I Remove the screw. 

lbl Slide and pull off the inside handle. 

lol Disconnect the link from the inside handle. 

2. RE MOVE PULL HANDLE 

3. REMOVE DOOR TRIM 

Insert a screwdriver between the trim retainers and door 
panel to pry it loose. 

NOTE: Tape the screwdriver tip before use. 

4. REMOVE SERVICE HOLE COVER 

5. DISCONNECT INSIDE LOCKING CONTROL LINK 
FROM DOOR LOCK 

6. REMOVE DOOR LOCK CYLINDER 

(a) Disconnect the link f rom the door lock cylinder. 

(b) Remove the retainer and cyl inder. 

7. REMOVE OUTSIDE HANDLE 

(a) Disconnect the link from the outside handle. 

(b) Remove the two bolts and outside handle. 

8. REMOVE DOOR LOCK 

Remove the three screws and door lock. 



B0-44 BODY - Back Door (70 Series Swing Out Type) 

ASSEMBLY OF LEFT BACK DOOR 

1. APPLY MP GREASE TO DOOR LOCK 

Apply MP grease to the sliding surface of the door lock. 

2. INSTALL DOOR LOCK 

Install the door lock with the three screws. 

3 . INSTAll OU TSI DE HANDLE 

(a) Install the outside handle with the two bolts. 

(b) Connect the link to the outside handle. 

4. INSTALL DOOR LOCK CYLINDER 

(a) Install the door lock cylinder with retairw!r. 

(b) Connect the link to the cylinder. 

5. CONNECT INSIDE LOCKING CONTROL LINK TO 
DOOR LOCK 

6. INSTALL SERVICE HOLE COVER 

(a) Seal the service hole cover with adhesive. 

(b) Insert the lower edge of the service hole cover into 
the panel slit. 

(c) Seal the panel slit with conon tape. 

CAUTION: Do not block the trim clip seating with the ...... 

7. INSTAll DOOR TRI M 

Install the door trim with clips to the inside door panel 
by tapping. 

8. INSTAll PUll HANDLE 

9. INSTAll INSIDE HANDLE 

(a) Connect the link to the inside handle. 

(b) Push the inside handle in the door panel and slide it. 

(c) lnstallthescrew. 

10. CHECK DOOR LOCK OPERAT ION 



BODY - Back Door (70 Series Swing Out Type) 80·45 
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VERTICAL DIRECTIONS 

Adjust the door by loosening the body side hinge bolts. 

I -
2. ADJUST DOOR IN LEFT/ RIGHT AND VERTICAL 

DIRECTIONS 

(a) Remove the pull handle, inside handle and door trim . 

(b) Peel off the outer ridges of the service hole cover. 

(c) Adjust the door by loosening the door side hinge 
bolts. 

3. ADJUST DOOR LOCK STRI KER 

(a) Check that the door fit and door lock linkage are 
adjusted correctly. 

(b) Adjust the door lock striker by loosening the screws. 



B0-46 BODY- Moulding 

MOULDING 
Windshield Outside Moulding 
COMPONENTS 

REMOVAL OF WINDSHIELD OUTSIDE 
MOULDING 

RE MOVE WINDSHIELD OUTSIDE MOULDING 

(a) Using a screwdriver, pull off the joint cover. 

(b) Using a screwdriver, pull off the moulding from the 
end. 

INSTALLATION OF WINDSHIELD OUTSIDE 
MOULDING 

INSTALL WINDSHIELD OUTSIDE MOULDING 

Using a screwdriver, insta ll the moulding and joint cover. 



BODY - Moulding B0-47 

Roof D · np Mouldin 
COMPONENTS g 

[60Series] 

Roof Drip Front Side Moulding 

[70 Series] 



60·48 BODY - Moulding 

REMOVAL OF ROOF DRIP MOULDING 

REMOVE ROOF DRIP MOULDING 

{a) Using SST, pull off the joint cover. 

SST 09806·30010 
{b) Using SST, pull off the roof drip moulding from both 

ends. 

SST 09806·30010 

INSTALLATION OF ROOF DRIP MOULDING 

INSTALL ROOF DRIP MOULDING BY HAND 

Anach the upper edge of the moulding to the body flange. 
Tap on the moulding by hand. 



BODY - Moulding 80-49 

Back o oor Moulding 

~~~-=c.._o,,..,MPONENTS 

[Lift-up type] 

Side Moulding 

-----~"'\'\- Joint Cover 
Lower Moulding 

[Swing Out type] 



80·50 BODY - Moulding 

REMOVAL OF BACK DOOR MOULDING 

REMOVE BACK DOOR MOULDING 

(a) Using a screwdriver, pull off the joint cover. 

(b) ~~~~g a screwdriver, pu ll off the moolding from the 

INSTALLATION OF BACK DOOR MOULDING 

INSTALL BACK DOOR MOULDING 

Using a screwdriver, install the moulding and joint cover. 



BODY - Windshield 

WINDS;H;IE~L~~D-------'"; oo--5511 

COMPONENTS 

REMOVAL OF WIN 
1. RE MOVE FOLL DSHIELO 

(a) Wiper arms OWING PARTS: 

(b) Windshield mould' :~I 1""' "" •low ml~:: IS.. pogo B0-461 

) Sun visors and holders 

2. REMOVE WINOSHIEL 
lf reusingth 0 
(a) Worldn: ~r~~herstrip: 

loosen the wea:~:r:t~~~cl\ep~f tside with a scr---' . rom the body. cwurlver, 



80·52 BODY - Windshield 

(b) From inside of vehicle, stuff lip of weatherstrip under 
flange with screwdriver. 

(c) Push the glass out to remove. 

If not roosingtheweatherstrip: 

(a) From the outside, cut off the weatherstrip lip with a 
knife. 

(b) From the vehicle interior, push the windshield with 
an even force. 

INSTALLATION OF WINDSHIELD 
(See page 80·51) 

1. CLEAN BODY' AND GLASS 

Using alcohol, wipe off any adhesive left on the body or 
glass. 

2. INSTALL WEATHERSTRIP ON GLASS 

(a) Attach theweatherstriptotheglass. 

CAUTION: If the weatherstrip has hardened, it may 
develop water leaks. Use a new one if possible. 

(b) Insert a cord into the groove of the weatherstrip, 
all the way around and so the ends overlap. 

3. INSTALL GLASS 

(a) Apply soapy water to the contact face of the weather· 
strip lip and to the body flange. 



BODY - Windshield 8053 

NOTE: Begin installation in the middle of the lower part 
of the glass. 

(b) Hold the glass in position on the body. 

(c) From the inside, pull on one cord at an angle so it 
pulls the lip over the flange. From the outside, press 
the glass along the weatherstrip unt il the glass is in­
stalled. 

4. SNUG DOWN GLASS 

To snug down the glass, tap from the outside with your 
open hand. 

5. APP LY A DHESI VE 

(a} Put masking tape around the weatherstrip to protect 
the paint and glass. 

(b) Apply adhesive to the No.1 weatherstrip lip and glass 
lip until it oozes out. 



80·54 

6. CLEANING AOH 
{a) When adhesiv!~s~ ~~ ~UAFACE 
{b) Clean off the adh : emove the masking tape 

tape with a clean r::l::t:a~~ndgi~u~:~om the ~asking 
1te gasoline. 

7· CHE CK FOR lf necessa WATER LEAKS 
B. ry,applysealant. 

::STALL . FOLLOWING PARTS· 
) Sun visors and holders . 

::: Inner rear view mirror 

(d) ::::;:~e~~ mouldings (See page 
80461 



BODY - Windshield (CANADA) 

WINDSHIELD( CANADA) 
PREPARATION FOR REPLACEM 
Prepare the folio . ENT W wmg parts in advance· 

80·55 

w::::;:: ;~~~:r -white ga~line 
UNION CAr - AP131 (ADHESION p ~:.:::;!"'~"_~~~~~CORPORATION ) 0

, '!,~~OTER 
I MR~~ ~~~i~~N 366ET (CEMEDINE) 
CO.) or such T (EI DUPONT oe' NEMOURS 

COMPONENTS 

REMOVAL OF WINDSHIELD 

1. ~~MWO~E FOLLOWING PARTS: 
1perarms 

(b) Windshield mouldings {S 
(c) Inner re<~r view mirror ee page 60·46 ) 

(d) Sun visors and holders 



B0-56 BODY - Windshield (CANADA) 

2. REMOVE WINDSHIELD GLASS 

(a) From the exterior, cut off the weatherstrip li p. 

(b) Push piano wire through from t he interior. 

(c) Tie both wire ends to a wooden block or equivalent. 

CAUTION: When separating, take care not to damage 
the paint or interior and exterior ornaments. 

To prevent scratching the safety pad when removing the 
windshield, place a plastic sheet between the piano wire 
and safety pad. 

(d) Cut the adhesive by pulling the piano wire around it. 

(e) Removetheglass. 



BODY- Windshield (CANADA) 

INSTALLATION OF WINDSHIELD 
(See page 80·55) 

1. CLEAN THE BODY ,AND GLASS 

80·57 

Using white gasoline, clean the weatherstrip contacting 
surface of the body and glass. 

2. CLEAN WEATHERSTRI P 

(a) Clean the weatherstrip surface with a piece of cloth 
saturated with white gasoline. 

(b) Then, with another rag saturated in white gasoline, 
clean portions A and B all the way to the bottom of 
the lip as indicated in the figure. 

NOTE: Do not use white gasoline that appears to be dir­
ty. 

(c) Apply primer to portions A and B after the white 
gasoline has dried at least Jm inutes. 

NOTE: Use AP131 grade primer or such. The primer is 
volati le and will fonn deposits under humid conditions. 
Therefore, always store primer in a cool, dry place away 
from di rect sunlight. 
Use toluene to dilute the primer. 

(d ) Allow the primer to dry for at least 15 minutes. 
NOTE : Be careful not to touch portions A and B of the 
weatherstrip after applying the primer, and attach the 
weatherstrip within three days. 

3. INSTALL WEATH ERSTR IP ON GLASS 

(a) Attachtheweatherstriptotheglass. 

(b) Apply a working cord along the weatherstrip groove 
as shown. 

4. INSTALL GLASS 
(a) Coat portion C of the weatherstrip with white kero· 

sene. Do not coat portions A and B or the body. 
NOTE: Do not use soapy water. 



80·58 BODY- Windshield (CANADA) 

NOTE: Begin installation in the middle of the lower part 
of the glass. 

{b) Hold the glass in position on the body. 

{c) From the inside, pull on one cord at an angle so it 
pulls the lip over the flange. From the outside, press 
the glass along the weatherstrip until the glass is 
installed. 

5. SNUG DOWN GLASS 

To snug down the glass, tap from the ootside with your 
open hand. 

6. APPLY ADHESIVE 

{a) Put masking tape around the weatherstrip to protect 
the paint and glass. 

{b) Apply adhesive to the No.1 weathemrip lip and glass 
lip until it oozes out. 

NOTE: Use a CEMEDINE 366ET, IMRON SEALAN T or 
equivalent. 
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7. CLEANING THE ADHESIVE SU RFACE 

(a) When adhesive is dry, remove the masking tape. 

NOTE: The adhesive will harden in about 15 hours. 

(b) Clean off the adhesive oozing out from the masking 
tape with a clean rag saturated in white gasoline. 

8. CHECK FOR WATER LEAKS 

If necessary, apply adhesive. 

NOTE: Use a CEMEDINE 366ET, 1M RON SEALANT or 
equivalent. 

9. INSTALL FOLLOWING PARTS: 

(a) Sun visor-1 and holder-1 

(b) Inner rear view mirror 

(c) Windshield mouldings (See page 80-46) 
(d) Wiper arms 



80-60 BODY - Side Window 

SIDE WINDOW 
COMPONENTS 



Weatherstrip 

60, 62 Series 

[Fbted Type] 

• WHt Germ~nv onlv 

BODY - Side Window B0-61 

COMPONENTS(Cont' d) 

[Sliding Type] 

Channel 

Center Wuthtrsttip lzr·m-Sp.Ker fU Lock Ret1iner 

Glus Lode Padcing 

Pl1t1 

NOTE : Remove and install the fixed type ofside window 
on the back door glass with the same procedure. 
(See page 60·66) 
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REMOVAL OF SIDE WINDOW (70 Series) 
(See page 8 0-60) 

1. REMOVE SIDE WINDOW GUARD 

2. REMOVE SIDE WINDOW 

If reusing the weatherst rip : 

(a) From inside of vehicle, stuff lip of weathemrip under 
flange with screwdriver. 

(b) Pushtheglassout to remove. 

If using a new weathentrip : 

(a) From the outside of the vehicle, cut off the weather· 
strip lip with a knife. 

(b) Pull the side window outwards and remove the side 
window. 

(c) Removetheremainingweatherstrip. 

REMOVAL OF SIDE WINDOW 
(60.62,73, 75 Series) 
(See pages 80-60, 61 ) 

1. RE MOVE SIDE WINDOW GUARD 

2. REMOVE SASH CLIP 

3. REMOVE SIDE WINDOW 

(a) Cut the adhesive with a scraper. 

NOTE: Do not bend the body or flange edge. 

(b) Remove the sash assembly. 

(c) Wipe off any adhesive left on the sash. 

NOTE: After wiping off the adhesive, use adhesive tape 
to remove the remaining adhesive. 
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DISASSEMBLY OF SIDE WINDOW 
(See pages 80·60, 61 ) 

1. REMOVE SIDE WINDOW GLASS 

Position the glass in the cente r, pull up on the sash and 
remove the two glasses. 

2. REMOVE CENTER WEATHERSTRIP AND CHANNEL 

Remove the screw and then remove the weathemrip and 
channel. 

3. REMOVE SIDE WINDOW RUN FROM SASH 

4. (70Series ) 
REMOVE SIDE WINDOW WEATHE RSTRIP FROM 
SASH 

ASSEMBLY OF SIDE WINDOW 
(See pages 80-60, 61 ) 

1. (70 Series) 
INSTAll SIDE WINDOW WEATHERSTR IP ON SASH 
AS SHOWN 

CAUTI ON : If the weathentrip has hardened, it may 
develop leaks. (Use a new one if possible.) 

2. INSTALL SIDE WINDOW RUN AS SHOWN 

NOTE: For the 70 series, as shown in the illustrat ion. 

3. INSTALL CENTE R WEATHERSTRIP AND CHANNEL 

Install the weatherstrip and channel with the screw. 

4. INSTA LL SIDE WINDOW GLASS 

Pull up on the sash and install the two glass panes to the 
centerofthesash . 



BODY - Side Window 

INSTALLATION OF SIDE WINDOW 
(See pages BQ.60, 61) 

1.·1 (70Series) 
INSTALL SIDE WINDOW 

(a} Insert a cord into the groove of the weatherstrip all 
the way around with the ends overlapping. 

(b ) Apply soapy water to the contact surface of the 
weatherstrip lip and to the body flange . 

NOTE: Begin installation in the middle of the lower part 
of the side window. 

(c) Hold the window in position on the body. 

(d) From the inside, pull on ooe cord at an angle so it 
pulls the lip over the fla nge. From the outside, press 
the glass aloog the weatherstrip unt il the window is 
installed. 

(e) Tap on the ouuide of the glass until it is securely in 
place. 



BODY - Side Window 

1.-2 (60 62~7~~:::::-:------- ,., 
INSTALL\75 s..; .. ) B0-65 

(a) p IOE WINDOW 
reparethe itemsl isted . 

(e) ~~~~press t.he butyl ta 
ge port•on together ':it:~~i~~~~ the sash and 

(f) I nstaff the sash clip on the bod Y and outer sash edges. 

2. CHECK FOR W If necessa ATER LE AKS 
3. ry, apply sealant 

INSTALL SlOE WINDO. W GUARD 
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60,62Series 
Swing Out Type 

Lift-up Type 

70, 73, 75 Series 

BODY Back Door Glass 

BACK DOOR GLASS 
COMPONENTS 

Wutherstrip 

Back OoorGian 

Weathernrip 

Back Door Gl•u 

Moulding 



BODY - Back Door Glass 

REMOVAL OF BACK DOOR GLASS 
!See page B0-66 ) 

1. REMOVE FOLLOWING PARTS: 

(a) Spare wheel (70, 73 series) 

(b) Rearwiper arm 

(c) Back door moulding (See page B0-49) 

(d) Defogger connector 

2. (70, 73, 75 Series- Ex. Soft Top ) 
REMOVE DOOR CONTROL LINK COVER 

Remove tl"le six screws and link cover. 

3. REMOV E BACK DOOR GLASS 

lfreusingtl"leweatl"lerstrip: 

B0-67 

(a) From inside of vel"licle, stuff lip of weatl"lerstrip under 
flangewitl"l screwdriver. 

(b) Pusl"l tl"le glass out to remove. 

lfusinganewweatl"lerstrip : 
(a) From outside of tl"le vel"licle, cut off tl"le weatl"lerstrip 

lipwitl"l a knife. 

(b) Pusl"l tl"le back door glass outwards and remove tl"le 
back door glass. 

(c) Remove tl"le remaining weatl"lerstrip. 

INSTALLATION OF BACK DOOR GLASS 
(See page B0-66) 

1. INSTALL WEATHERSTRIP ON GLASS 

(a) Attacl"ltl"leweatl"lerstriptotl"leglass. 

CAUTION: If the weatherstrip l"las l"lardeoed, it may 
develop leaks. Use a new one if possible. 

(b) Insert a cord into tl"le groove of th e weatherstrip all 
the way around witl"l the ends overlapping. 



BODY - Back Door Glass 

2. INSTALL BACK 
(a) Apply soap DOOR GLASS 

weathem . Y water to the np lip and to the bodc;~~=~~~urface of the 

~f~~!~ac~etn installation in th . 
(b) Hold the~~~~~~· . . e middle of the lower part 

pos1t1on on the body. 

(c) ~~~~~ t~he. inside, pull on the I e lip over the fla one cord at an mll~d"' oloog tho ...,,~,;'!~,,';~o~0:~·t~"'::J!~ :.:: e glass is in-

(d) Tap on th place. e outside of the glass until it. 15 securely in 

4. INSTALL BACK 0 
Install the link cove O~R CONTROL UNK 

5. INSTALL FOLL 'w"h ''"'"'~- COVER 

(a) Oefogge OWING PARTS · 
(b) B rconnector . 

ack door moulding (Se :~~ Rm wl""'m '•••• 80·49) 

Spare wheel (70, 73 series) 



----------~·o~o~v·_-- Back Window ---- B0-69 

BACK WINDOW 

----C~O~MvotPONENTS 

[ Fixed Type) [Sliding Type) 

Wutherstrip 

REMOVAL OF BA 
REMOVE BACK WINDO~K WINDOW 

~)us~g the weatherstrip· 
fl rom in~ide of vehi~le st . 

(b) p~:e With screwdrive;. uff hp of weatherstrip under 

the glass out to remove. 



80-70 BODY - Back Window 

~ DISASSEMBLY OF BACK WINDOW 

~. ~==::::"·==~" 1 ~ ~ ~ R•mo,.,h.,mw ood "OPP"· 

2. REMOVE FOUR FIX FRAME SCREWS 

Remove the fou r screws holding the two fix frames. 

3 . REMOVE SliDE GLASS 

Pull apart the channels and remove the two slide glass 
panes at thecenteroftheglasschannel. 

4. REMOVE FIX FRAME 

(a) Remove the four packings. 

(b) Pull apart the channels and remove the two fix frames 
as shown. 

5. REMOVE FIXED GLASS 

Pull apart the channels and remove the two fixed glass 
panes with the weatherstrip as shown. 

6 . REMOVE WEATHERSTRIP 



BODY - Back Window 

ASSEMBLY OF BACK WINDOW 
(SLIDING TYPE) 
(See page B0-69) 

B0-71 

~ ~" 1. INSTALL WEATHERSTRIP 
~ Align the grooves on the channel and weatherstrip and 

install. 

2. INSTALL FI XED GLASS 

(a) Apply soapy water to the contact face of the 
weatherstrip and to the glass channel flange. 

(b) Pull apart the channels and insta ll the two fixed glass 
panes wi th the weatherstrip. 

3. INSTA LL FIX FRAM ES 

(a) Apply soapy water to the contact face of the weather· 
str ip and to the fix frames. 

(b) Pu ll apart the channels and install the two fixed 
frames as shown . 

4. INSTALL SLIDE GLASS 

Pull apart the channels and install the slide glass in the 
center oftheglasschannel. 

5. INSTALL FOUR FI X FRAME SCREWS AND FOUR 
PACKINGS 
(a) Insta ll the four screws holding the two fix frames. 
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BODY- Back Window 

(b) Install packing (four pieces). 

6. INSTALL SLIDING GLASS STOPPE R 

Install the sliding glan stopper with the screw. 

INSTALLATION OF BACK WINDOW 
(See page B0-69) 

1. INSTALL WEATHERSTRIP ON BACK WINDOW 

(a) Attach the weatherstr ip to the back window. 

CAUTION : If the weatherstrip has become hard, it may 
develop leaks. Use a new one if possible. 

(b) Insert a cord into the groove of the weatherstrip all 
the way around with the ends overlapping. 

2. INSTALL BACK WINDOW 

{a) Apply soapy water to the contact surface of the 
weatherstrip lip and to the body flange. 

NOTE: Begin installation in the middle of the lower part 
of the glass. 

(b) Hold the back window in position on the body. 



BODY - Back Window 8073 

(c) From the inside, pull on one cord at an angle so it 
pulls the lip over the flange. From the outside, press 
the glass along the weatherstrip until the glass is in­
stalled. 

(d) Tap on the outside of the glass until it is securely in 
place. 

3. CHECK FOR LEAKS 
Pouring water on glass and weatherstrip, check seal for 
leaks and apply sealant where necessary. 
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Sliding Roof Panel 

Wind Deflec-tor 

Coouo i Swi«h~ 

A 
Swi«hCom~ 

~ 

BODY - Sun Roof 

SUN ROOF 
COMPONENTS 



BODY - Sun Roof BO 75 

ON-VEHICLE INSPECTION 

(a) Start the engine and check the operation time of the 
sun roof. 

Operation time: Approx. 10 sect. 

(b) Check for abnormal noise orbindingduringoperation. 

(c) With the sun roof fully closed, check for water 
leakage. 

(d) Check for a difference in level between the sliding 
panel and roof panel. 

Front side : O~~·.~mm IO:X:8n in.) 

Rear side o.:Umm ( 0.:8:~~ in.) 

Left and right side: o.:~:8 mm (0~:~ in.) 

If the sliding roof does not operate: 

(a) Remove the grommet in front of the control switch. 

(b) Remove the screw inside. 

CAUTION: Be careful not to lose the spring washer or 
washer. 

(c) Manually operate the sun roof by inserting a screw· 
driver into the hole and turningthedriveshaft. 

I 
... 

~ 
1

A.OJUSTMENT OF SLICING ROOF 

REMOVE SLIDING ROOF HEADLINING 

Before making adjustments, pull loose the clips and slide 
theheadliningtotherear. 

-I t.:r-

~·~~ 

E ·-

NOTE : When checking adjustment, reattach the headlin· 
ing before slidingtheroof. 

2. TO ADJUST LEVEL DIFFERENCE 

Adjust by increasing or decreasing the number of shims. 

NOTE : If the front end is high, even without a shoe shim, 
check to see if the front shoes are in contact with the 
stoppers. 

3 . TO ADJUST FORWARD OR REARWARD 

Adjust by moving the front shoe on both sides. 



80-76 BODY- Sun Roof 

NOTE: When 
that the front sh: a~~~~~ roof is fully closed ntact with the stop~r~onfirm 

4 . TO ADJUST RIGH A~j.ust by loose . T OR LEFT 
sltdmg roof to th~~~~h!ha~;~:~ shoe nuts and mo . ' " vmg the 

5. TO ADJUST 
(Difference in ~~~Ea~ R~NCE d r•ght front clearance) 

::the difference is about 2 m 
) Remove the d . m (0.08 in ) . 

notch on the si nve. motor and s . ." 
(b) Reinstall the m::o:~th the larger cl~~~a~::. cable one 

~the difference is about 1 th~n the rear shoe mm (0.04 in.): 
proper position. bolts and readjust th . . esltdmg roof to 



BODY - Sun Roof B0-77 

5. REMOVE DRIVE MOTOR 

Remove the three screws and the drive motor. 

6. REMOVE WINO DEFLECTOR 

7. REMOVE GUIDE RAIL COVER 

(70, 73,75 Series) 
Remove the one bolt from the inside and the two screws 
from the outside, then remove the guide rail cover. 

(60, 62 Series) 
Remove the three screws from the outside, then remove 
the guide rail cover. 

REMOVE SLIDING ROOF AND GUIDE RAIL 

(a) Apply adhesive tape to protect the body. 

(b) Remove the four set screws of the cable guide casing. 

(c) Pull the sliding roof with the guide rail upward and 
forward to remove. 
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DISASSEMBLY OF SUN ROOF 
(See page B0·74) 

1. REMOVE SLIDING ROOF HEADLINING 

{a) Pryofftheclip. 

(b) Pull the sliding roof headlining rearward to remove. 

2. NOTE NUMBER OF SHIMS ON FRONT AND REAR 

3. REMOVE TWO FRONT SHOE SET NUTS 

4. REMOVE THREE REAR SHOE SET NUTS 

5. REMOVE GUIDE RAIL 

c-· (a) Loosen the screw. 

(b) Pull the guide rail rearward to remove. 

REMOVE DRIVE CABLES FROM CABLE GUIDE 
CASING 

ASSEMBLY OF ROOF 
(See page B0-74) 

APPLY MP GREASE TO DRIVE CABLE 

2. PLACE DRIVE CABLES INTO GUIDE CASING 

3. INSTALL GUIDE RAILS ON BOTH SIDES 

{a) Install both side guide rails through the rear and front 
shoes. 

{b) Instal l the guide rail and cable guide casing with 

(c) Use butyl tape to cover the cut portion of the 
weatherstrip at the connection between the cable 
guide case and guide rail. 



BODY - Sun Roof B0-79 

4. INSTALL FRONT AND REAR SHOES ONTO ROOF 
PANEL 

Install the front and rear shoes and shims to their original 
positions when disassembled. 

NOTE: Hand tighten the front shoe nuts firmly tighten 
the rearshoenuts. 

5. ASSEMBLE SLIDING ROO F HEADLINING 

Run the headlining through the guide rail and install the 
clipstothesliding roof. 

INSTALLATION OF SUN ROOF 
(See page B0-74) 

1. INSTALL SLIDING ROOF WITH GUIDE RAIL ONTO 
ROOF 

(a) Install the sliding roof assembly onto the roof. 

{b) Tighten the four cable gu ide casing set screws. 

INSTALL SIDE RAIL COVER 

(70, 73, 75 Series) 
Install the side rail cover from the inside with the one bolt 
and from the outside with the two screws. 

{60, 62 Series) 
Install the side rail cover from the outside with the three 

INSTALL WINO DEFLECTOR 

INSTALL DRIVE MOTOR 

(a) Fully open the sliding roof. 

(b) Peel off tape on motor cam adjusting hole. 

(c) Rotate the drive motor cam and align the housing 
and cam marks. 

(d) Adhere tape to motor ca m adjusting hole. 

(e) Connect the two connectors and install the drive 
motor with the three bolts. 



80-80 BODY - Sun Roof 

5. INSTALL SUN ROOF OPENING TRIM 

6. ADJUST SL IDING ROOF OPERATION 

7. INSTALL CONTR OL SWITCH 

8. INSTALL SWITCH COVER 

9. CONNECT BATTERY CABLE TO NEGATI VE 
TERMINA L 

REMOVAL OF SLIDING ROOF PANEL 

TO REMOVE SLIDING ROOF PANEL ONLY 

(a) Pull loose the clips and slide the headlining rearward. 

(b) Remove the front and rear shoe nuts. 

{c) Remove the roof panel. 



S.letyPad 
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BODY - lnstn.~ment Panel (70, 73, 75 Series) 

INSTRUMENT PANEL 
(70, 73,75 Series) 
COMPONENTS 

lnnrumentCiunerFinishPanel 

I 

80-81 
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Codo """ 
A flP 
B ~ 
c (ll";;> 
D ~ 
E ~ 
F ~ 

BODY - Instrument Panel (70, 73, 75 Series) 

Codo 

• 6 G 
L•16 

• 6 I H 
L•16 I 
• 5 

I 
L • 16 

• 5 
J 

L • 25 

• 5 
K L • 16 

• 5 
L •12 

NOTE: Screw sizes in the previous illustration are indi­
cated by following the code below for removal and instal­
lation of instrument panel. 

""" """' Sh•po 

~ • 6 I L ~ 

~ • 5 M ~ L•16 

~ • 6 I L • 16 N ~ 

I~ • 6 I o ~ 
~ • 6 I , 

L '" 14 i~ 

REMOVAL OF INSTRUMENT PANEL 
(See page B0-81) 

• 6 

• • 
L • 20 

• 6 
L • 20 

• • 
L • 10 

• 6 
L • 14 

-
1. DISCONNECT BATTERY CABLE FROM NEGATIVE 

TERMINAL 

2. REMOVE STEERING WHEEL 

3. REMOVE STEERING COLUMN COVER 

4. REMOVE THROTTLE CABLE 

(a) Using a screwdriver, push in the thrott le cable packing 
and pull oHthe knob. 

{b) Remove the throttle cable set nut and the cable. 

5. REMOVE CHOKE CABLE 

{a) Using a screwdriver, loosen the choke knob set screw 
and remove the knob. 

(b) Remove the choke cable set nut and the cable. 
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6. REMOVE HOOD LOCK RELEASE LEVER 

7. REMOVE FUEL LID OPENER 

8. REMOVE N0.2 INSTRUMENT CLUSTER FINISH 
CENTER PANEL 

9. REMOV E RADIO AND STEREO 

(a) Remo11e the four screws. 

(b) Disconnect the connector and antenna cable, then 
remove the radio. 

10. REMOVE ACCESSORY METER 

(a) Remo11e the two screws and the hood. 

(b) Disconnect the connector, then remove the two nuts 
and the two screws. 

(c) Remo11etheaccessory meter. 

1 l . REMOVE NO. 1 INSTRUMENT CLUSTER FINISH 
CENTER PANEL 

(a) Remove the six screws. 

(bl Disconnect the connectors and remove the panel. 
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12. REMOV E HEATER CONTROl PAN EL 

13. REMOVE INSTRUMENT CLUSTER FINISH PANEl 

(a) Remove the six screws. 

(b) Disconnect the connectors and warning lights, then 
remove the finish panel . 

14. RE MOVE COMBINATI ON METER 

(a) Remove the four screws. 

(b) Remove the No.3 side air duct. 

(c) Reach in from where the No.3 side air duct has been 
removed and disconnect the speedometer cable and 
the two connectors. Remove the combination meter. 

15. REMOVE GLOVE COMPA RTMENT 

(a) Remove the two screws and the door Jock striker. 

(b) Remove the five screws and the glove compartment. 
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16. REMOVE GLOVE COMPARTMENT DOOR 

17. REMOVE SIDE AIR DUCT 

NOTE: The No.4 side air duct must be removed. 

18. REMOVE INSTRUMENT PANEL SIDE REGI STER 

19. REMOVE BOTH SIDE DEFROSTER DUCTS 

20. REMOVE ASSIST GRIP 

21. RE MOVE SAFETY PAD 

(a) Remove the four screws. 
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~ 
(b) ~~~ i: w~~e~h~~v::~e ~~ps~p the safety pad and re-

NOTE: Tape the screwdriver tip before use. 

~·~ 

W)l 
22. REMOVE BOTH SPEAKERS 

I• I Disconnect the connector. 

(b) Remove the two nuts and speaker. 

. 
~ 

-
=" 

!fJf 
=" 

23. REMOVE BOTH INSTRUMENT PANEL PLATES 

----c:::dl 24. =~~~~~ci~~~~~MENT CLUSTER FINISH PANEL 

~ ,, 
=" 
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25. REMOVE INSTRUMENT PANEL 

(a) Remove the following parts: 

(EC) 
• Red indicator relay 
• Rear fog light relay 
• Pre-heating t imer (BJ) 
• Runn ing light relay (Norway) 

(Saudi Arabia) 
• Emission control relay 
• Seat belt warning buzzer 

(Austra lia) 
• Emission control relay 
• Preheating timer (BJ, HJ) 

(Canada) 
• Charge light relay 
• Seat belt warning buzzer 

8087 

(b) Remove the three wiring harness clamps from the 
instrument panel. 

(c) Remove the steering column upper support . 

• ~ .,~ (d) Remove the twelve bolts and the instrument panel. 

26. REMOVE FOLLOWING PARTS FROM INSTRUMENT 
PANEL 

• Two clips 

• Fivespringnuts 

INSTALLATION OF INSTRUMENT PANEL 
(See page 80 ·81 ) 

INSTALL INSTRUMENT PANEL IN REVERSE 
SEQUENCE OF REMOVAL 
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~~~· ~2 ~~~n:H~~ ~-----------
:~8,~~us~~~J PANEL 

COMPONENTS 



Cod• ''""' 
l lllP 

· I G=> 
p 

F> 
~ 

BODY - Instrument Panel (60, 62 Series) 80·89 

•• 6 
L•16 

•• s 
L • 16 

•. , I 
L • 15 H 

.. ·I ,.,. 
•• s 
L•16 

NOTE: Screw sizes in the previous illustration are incli­
cated by following the code below for removal and instal­
lation of instrument pane!. 

REMOVAL OF INSTRUMENT PANEL 
(See page B0-88) 

•• 6 
L•16 

• • s 
L • 16 

• • 8 
L • 16 

1. DISCONNECT BATTERY CABLE FROM NEGATIVE 
TERMIN AL 

2. REMOVE STEERING WH EEL 

3. REMOVE STEERING COLUMN COVER 

4. REMOVE THROTT LE CABLE 

(a) Disconnect the throttle cable from the throttle pedal 
and retainer. 

(b) Remove the throttle cable set nut and the cable. 

5. REMOVE CHOKE CABLE 

(a) Using a screwdriver, loosen the choke knob set screw 
and remove the knob. 

(b) Remove the choke cable set nut and the cable. 
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\\Guc 
~ ~ I""' _, 

~ 
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6. REMOVE HOOD LOCK RELEASE LE VER AND FUEL 
LID OPENER 

7. REMOVE INSTRUMENT CLUSTER FINISH PANEL 
WITH COMBINATION METER 

(a) Removethefive screws. 

(b) Disconnect the speedometer cable and the connecton 
then remove the instrument cluster finish panel with 
the combination meter. 

8. REMOVE INSTRUMENT CLUSTER FINISH CENTER 
PANEl 

(a) Removetheni ne screws. 

(b) Disconnect the connecton and remove the panel. 

9. REMOVE HEATER CONTROL PANEL 

10. REMOVE STEREO OR ACCESSORY METER 

(al Remove the three screws. 

(b) Disconnect the connector and remove the stereo or 
accessory meter. 

11 . REMOVE ASSIST GRIP FROM INSTRUMENT PANEl 
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12. REMOVE GLOVE COMPARTMENT 

(a) Remove the three screws and the door. 

(b) Remove the light and switch. 

(c) Remove the two screws and the door lock striker. 

{d) Remove the two screws and the glove compartment. 

13. REMOVE RADIO 

(a) Remove the switch and control knobs. 

(b) Remove the two nuu and the plate. 

(c) Remove the four screws 

(d) Disconnect the radio antenna cable and the connector 
then remove the radio. 

14. REMOVE SPEAKER FROM SAFETY PAD 

15. REMOVE BOTH SIDE DEFROSTER NOZZ LES 
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16. REMOVE SAFETY PAD 

t•l Remove the four nuts. 

(b) Remove the two clips where the safety pad was 
fastened to the body. 

17. REMOVE TWO CLIPS FROM SAFETY PAD 

18. REMOVE FUSE BOX FROM INSTRUMENT PANEL 

19. REMOVE HEATER DUCTS 

20. REMOVE INSTRUMENT PANEL 

(a) Disconnect the control cable indicated left, and insert 
the heater control panel into the instrument panel. 

(b) Remove the connectors from the instrument panel. 

(c) Remove the steering column upper from the instru· 
mentpanel. 

(d) Remove the fifteen bolts and the instrument panel. 
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21. REMOVE FOLLOWING PARTS FROM INSTRUMENT 
PANEL 

• Switches 

• Nineclips 

• Socket 

INSTALLATION OF INSTRUMENT PANEL 
lSee page B0-88) 

INSTALL PARTS OF INSTRUMENT PANEL IN REVERSE 
SEQUENCE OF REMOVAL 



80·94 BODY - Tarpaulin 

TARPAULIN 
REMOVAL OF TARPAULIN 

1. UNPEEL MAG IC TAPE AROUN D TARPAULIN 
SPARS 

70 series 10 places 
73series 15 places 

70 Ser ies 73 Series 

2. RELEASE FOUR BELTS WRAPPED AROUND 
TARPAULIN SPARS (TWO EACH SIDE ) 

3. UNZIP FOUR ZIPPERS (TWO EACH SIDE ) 

Re lease the burglary prevention cock and unzip the zipper. 



BODY- Tarpaulin B0-95 

4. REMOVE TWO BACK DOOR OPENING TRIM CORNER 
JOINTS AND THREE OPENING TRIMS 

5. UNPEEL FIVE STRIPS OF MAGIC TAPE ABOVE 
BACK DOOR 

6. DISCONNECT ROOF SIDE RAI L AS WELL AS TEN 
SNAPS (F IVE EACH SIDE) 

7. UNPEEL TWELVE STRIPS OF MAGIC TAPE OUTSIDE 
VEHICLE (SIX EACH SIDE), AND UNHOOK FOUR 
SNAPS (TWO EACH OUTSIDE) 



B0·96 BODY Tarpaulin 

8. FREE BOTH SIDEWAll PIPES FROM SIDEWAll 
OF TARPAULIN 

(a) Disconnect both ends of the pipe f rom the hooks. 

(b) From the back end of the pipe, push the pipe forward 
so the opposite elld protrude5 a few inches from the 
service notch and the back end slides out of the 
service hole. 

(c) Pull the pipe out by the back end. 

9. DISCONNECT SIX SNAPS ABOVE BACK DOOR 

10. SLIDE BOTH WATER SEALS UP AND OUT OF 
ROll BAR SIDE CHANNEL 



BODY - Tarpaulin B0-97 

11. SLIDE BOTH WATER SEALS UP AND OUT OF 
REAR PILLAR CHANNEL 

12. FLIP UP SIDEWAL L ONTO ROOF, ABOVE 
CARGO COMPARTMENT 

13. FLIP FOLDED BACK HALF OF TARPAULIN ONTO 
ROOF ABOVE DRIVER'S COMPARTMENT 

14. DISCONNECT FOUR CLIPS ABOVE BACK SIDE OF 
ROLL BAR 



B0-98 BODY - Tarpaulin 

15. SLIDE WHOLE TARPAULIN TO EITHER VEHICLE 
RIGHT OR LEFT TO FREE FRONT WATER SEAL 
AND REMOVE TARPAULIN 

INSTALLATION OF TARPAULIN 

INSTALL TARPAULIN IN REVERSE SEQUENCE OF 
REMOVAL 

NOTE: Before installing the tarpau lin, adjust the position· 
ing of the front and back doors. 



BODY- Tarpaulin Spars 

TARPA~U~~LI;-:N::-::::------ 88<0-99 
SPARS 

COMPONENTS 
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! kv-cm !lt·lb, N-ml/ : Speeiliorotoraue 

BODY FRP Top 

FRP TOP 
COMPONENTS 

FRPTop 
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BODY - FRP Top BO 101 

REMOVAL OF FRP TOP 
(See page 80·100) 

1. REMOVE BOTH QUARTER PANEL NAME PLATES 

Using a screwdriver, pry out the name plate from the 
underside. 

NOTE: 
1. Tape the screwdriver tip before use. 

2. Be careful not to damage the FRP top and name 
plate. 

2. REMOVE ROOF HEADLINING FRONT MOULDING 
AND NO. 1 TRIM 

3. RE MOVE BOTH QUARTER TRIMS 

I• I Remove both quarter trim belt hole covers. 

lbl Pry loose the clips with a screwdriver and remove the 
trim. 

NOTE: Tape the screwdriver tip before use. 

4. REMOVE QUARTER TRIM POCKET 

Remove the five bolts and the pocket. 

5. REMOVE FRP TOP 

I• I Remove the four plugs on the roll bar and the lower 
rear pillar bolt caps (on FRP TOP, two each side). 

lbl Remove the ten bolts (each side) shown in the in-
stallation . 

NOTE: After removing bolt F, remove the remaining bolts. 

1<1 Remove the FRP top by ptJ il ing directly up. 

INSTALLATION OF FRP TOP 
(See page B0-100) 

INSTALL FRP TOP IN RE VERSE SEQUENCE OF 
REMOVAL 

Torque: 6 mm bolt 80 kg-em (69 in..tb, 7.8 N·m) 
8 mm bolt 120 kg-em (9 ft·lb, 12 N·m) 

NOTE : Tighten the FRP top bolts (ten each side) in the 
order shown in the illustration. 
Check that the seal and weatherstrip are not tangled and 
install. 



80·102 BODY - Roll Bar 

ROLL BAR 
COMPONENTS 



Front Seat 

BODY - Seat (70, 73, 75 Series) 

SEAT . 
73 75 Senes) (70, ' 

COMPONENTS 

80 ·103 

-----: 
' 
' ' ' 



B0-104 

Rear Bench Seat (70, 73 Series) 

I kg-em (ft-lb N·m H SpKif ied torque 

BOOV Seat (70, 73, 75 Series) 

COMPONENTS{Cont 'd) 

-, 
' 

~: = 



BODY - Seat (70, 73, 75 Series) B0-105 

COMPONENTS(Cont'd) 

Rear Bench Seat (75 Series) 

~}fiii] ; Specifi~10<Qut 



BODY - Seat (70, 73, 75 Series) 

COMPONENTS{Cont'd) 

Rear Parallel Seat 

I70Serin) (73Serin) 

(75V Strits) 



Rear Parallel Seat 

(7SP S.riesl 

BODY - Seat (70, 73, 75 Series) 

COM PONE NTS(Cont' d) 

B0-107 
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Front Seat 

BODY_ Seat (60, 62 Series) 

SEAT 
(60,62 Series) 
COMPONENTS 

[f--""'"" 
' f---HeadrestSupport 

--~----
""""~"'·~Co~• '1'""~ -------------, 

\ 'e ~· ,'~e~c~ffSeat : 

• ' I 

' Sea!CushionPad 

1 / ., r 

, lliilfa· , ' 
t'.____ , ~w/o Rec l i ning Mech . I 

1 Bushini------.:...&. , 1 J- : I 
ii ~~~ler ~: 
:1 . I J 

!: , :: 
: 1 ! m12•.»J ! I 

1 r'L _________ J : 

Se~! l nnerSupportT : 

1 ! 32512.t, 32t ! _J 
L_ --- ------ -- - - -- ---- -- - - -

~ --.. ~~ 

~ 
Se~tTrack. 

l kg-<:m lf!-lb, N·ml! Specofied torque 
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COMPONENTS(Cont 'd) 

Rear Bench Seat 

Seat Cushion Mit 

SeatS.d<Cover HIOCltinAb,7.81 1 

SeJ!tBick.P8d j.P-StnBick.SetP1tte 

ll' .···~ I j Bushing 

Seat Cushion Hinge ·-~ i i Seat Cushion ~oolding 
' : ~Sut Cushu)n Holder Bracket .. 

~ ~c:::9- He~drestSul)90rt 
1111 (13, 181 !. 

Rear Spl it Seat 
Seat Bad< Lock Se•t Blek Cover 

0~-~ 
~-, 

Sel!Back.LockStriker h 

l ko·cm lft- lb,N·mJI ; Spto: ifiedto rQue 

-------l 

• 
. ~. 
L--- - - ------------~~ 
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Transvene Seat 

Parallel Seat 

Ri;ht Sidf 

BODY - Seat 160, 62 Series) 

COMPONENTS(Cont' d) 

~Seat81ck ?1d 

: .,__&lshin11 

~-j 

::::~ 



Front Seat Belt 

(E LRtype) 

(NRtype) 

BODY - Seat Belt (70, 73, 75 Series) 

SEAT BELT 
(70, 73,75 Series) 
COMPONENTS 

! kq-<:m(ft-lb N-mJ!: Specified torque 

80-111 



80-112 

[ Forward Seat} Rear Seat Belt 
!ELRtypt) 

[Parallel Seat ] 
!NR type) 

! kq-<:m (lt-lb N-mt l Spec i l i edtorq~e 

BODY - Seat Belt (70 , 73, 75 Series) 

COMPONENTS( Cant' d) 

tNRtypt) 



Front Seat Belt 

(ElRtype) 

Rear Seat Belt 

(ELR type) 

Speeiliedtorqut 

BODY - Seat Belt (60 6 . • 2Senes) 

SEAT B~:E:-LT-::~----- so-n
3 

(60 •6 2 Series} 
COMPONENTS 



B0·114 

Rear Seat Belt 

(NRtype) 

Transverse Seat Belt 

(ELR type) 

! kl!-tm(ft·lb.N·m) l: Spe-cified torque 

BODY- Seat Belt (60. 62 Series ) 

COMPONENTS(Cont ' d) 



70, 73 Series and 75 Subtank 

BODY - Fuel Tank and Line 

FUEL TANK AND LINE 
COMPONENTS 

FueiT1nkC.p ;----------- ~ J l,' 42' 75PSubnnk : 

*.· --~ ' 

80 -115 

\ \ fJotf$ •. \ ________ j 
.J~• \,, ·-~~. ITanklnlet~i_!M~ 

- ~ · \ .... . ~~ ~ 
D11ck Val'o'11~, •· .. _ : t: ~.~· Fuel Sender Gau~ 
~ ··;·., C>< "'""' 

<~"'"~~ <:(' N 4' L 
FueiTinkSuC11on Tube~ ··~~ .·· ·' 

+ Gasket , . · ~ 
r7s s;;~~- ~uiY'tinkS"teV-- - I Full Tank L .. ~--·.-" " 
; ' "~! ~12tlll !; Prottetor 

~~ . r--, 
~ I 

40012!131) • - · GI$klt 
1 ft 6--- Dnun Plug 

"'~J40DI29311 !1 ~\)-Fuei Tankf~ FueiT1nk ! MI56on.IIUI ! ' ft':=J " ""' "~'" 
' ~~ ~- - - -- --------- J I <100 1. liJ ! FueiT•n::: 

311 

75 Series 

! kl!-cm!ft· lb.N·ml !: Specified torQue 

• : Non·rtUNbleplrl 



80-116 BODY - Fuel Tank and line 

COMPONENTS{Cont'd) 

. .~~~·---------- " 0 
·~ ~ +G"k"- : _ 

;;g> 0 .,;, ""' le "' ••··•. ut ~·-



BODY- Fuel Tank and Line 80 ·117 

c=;rp___,. 
Crack l--iuk•ge 

~ 

0 - 3mm (0 -0.1 2 in.) 

PRECAUTIONS 

1. Always use new gaskets when replacing the fuel tank or 
component parts. 

2. When r•insulling, be sure to include the rubber protec· 
tors on the upper surfaces of the fuel tank and tank band. 

3. Apply the proper torque to all tightening parts. 

INSPECT FUEL LI NES AND CONNECTI ONS 

(a) Inspect the fuel lines and connections for cracks, 
leakage or deformation. 

(b) Inspect the fuel tank vapor vent system hoses and 
connections for looseness, sharp bends or damage. 

(c) Inspect the fuel tank for deformation, cracks, fuel 
leakage or tank band looseness. 

(d) Inspect the filler neck for damage or fuel leakage. 

(e) Hose and tube connections should be as shown in the 
illustration . 

If problem is found, repair or replace parts as necessary. 



80·118 BODY - Frame Dimensions 

FRAME DIMENSIONS 

FJ,SJ70S.rin I WIMel "- I 2,310 !90.941 
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FJ, BJ73S.r ie1 I Wheel base I 2,600 no2.361 I 



80-120 BODY - Frame Dimensions 

FJ, BJ, HJ75VS•ries I WhHibul I 2,980(117.32) I 

··· --·1 ! o:i r: -· .. ; >~-' 1 

~ .. " . ·I-~.: r:> u· c· ... · .: 



FJ,BJ, HJ75PS.rin: 

I 
~~ ... ·; 

BODY - Frame Dimensions 

WhHtbiH I uao(117.32) 

80-121 

j •• __ ._ 
! l!i :z::" - · ~ ~~~· .; 
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FJ62S.ries 
BJ, HJ&OS.ries 

BODY - Frame Dimensions 

I WhH lbilse I 2,7Jo!lo7.4&1 I 

j • < - - • ! (!i :i - · ....; :.:· I 
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WINCH 

MECHANICA L WINCH 

Chain Wire •. ..• •.••• •• •• · •· · • · • · •·• ·• · 

Power Take-off (P.T.Ol 

Drive Shaft . 

Winch . . . ..... .. ..... . ... • • . 

ELECTRIC WINCH . 

On-Vehicle Inspection 

Chain Wire 

Winch ..........................• • 

Winch Motor with No. 2 Magnet 
Switch Assembly . 

Wl-1 

.... 
Wl-2 

Wl-2 

Wl-4 

Wl-12 

Wl -22 

Wl -39 

Wl -39 

Wl-42 

Wl-44 

Wl-63 
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WINCH - Mechanical Winch 
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MECHANICAL WINCH 
Chain Wire 
REMOVAL OF CHAIN WIRE 

1. REMOV E CHAIN WIRE 

(a) Shift the clutch lever to the free position. 

(b) Loosen the wing nut and turn the No. 1 bracket 
support 90° . 

(c) Pull out the No. 1 bracket support together with the 
chain wire from the drum. 

2. REMOVE HOOK HOLDER FROM CHAIN WIRE 

3. RE MOVE WIR E LOCK 

(a) Shift the clutch lever to the lock position. 

(b) Remove the two bolts and wire lock. 

INSPECTION OF CHAIN WIRE 

INSPECT CHAIN WIRE 

Inspect the chain wire for the following items. If damaged, 
replacethechainwire. 

• More than 12 severed strands per wind 

• Wire diameter of less than 7.5 mm (0.295 in.) 

• Kinks 

• Corrosion 

• Fraying 



WINCH - Mechanical Winch Wl -3 

INSTALLATION OF CHAIN WIRE 

~- ' ~}~~~;~;,;,:,:::::-~~-

~w 
2. WINDING CHAIN WI RE 

(a) Confirm the clutch lever is in the "locked" position. 

(b) Shift the transfer lever in neutral. 

{c) Shift the P.T.O lever to ON. 

(d)-1 (Manual Transmission) 
Start the engine and slowly shift into the first or 
second gears. 

(d l-2 (Automatic Transmission) 
Start the engine and slowly shift into the "L" or "2" 
ranges. 

(e) Pull the chain wire tense and feed into the winch as 
it winds. 

CAUTION : The winch speed varies according to the gear 
the transmission is in and the s-peed of the engine. How­
ever, for your safety and for the long life of the winch, 
it is advised that you operate it slowly. 
In vehicles with automatic transmissions, operate the winch 
only with the transmiuion in the " L" or "2" ranges. 

(f) Stop winding with about one meter (40 in.) of the 
chain wire remaining out . 

(g) Stop the engine. 

3 . INSTALL HOOK HOLDER 

{a) Set t he wire hook in the hook holder and temporarily 
tighten the wing nut. 

{b) Shift the clutch lever into the free position. 

(c) Windtheremainingchainwire. 

(d) Loosen the wing nut and tum the No. 1 bracket 
support9ct, then tightenthewingnut. 



Wl ·4 WINCH Mechanical Winch 

Power Take-off (P.T.O.} 
COMPONENTS 

~~ \ OutputShlft 

Sp1eer 

''•"""''"' ''j'~w~ 0---- SnooR>., 
1 r:V r ~ ~ I ... ~ ....... 

I kw-cm (ft·lb, N·m l I ; Specif ied torque Output Gear 

• ; NorHeuMblePII't 

* ; Pr eo;;a..ted~rt 



WINCH - Mechanical Winch Wl-5 

-=~ ~~~ ' 
\"-' -:j 

' 

' ;?-,_ 

REMOVAL OF P.T.O. 
(See page Wl-4) 

1. REMOVE TRANSMISSION UNDERCOVER 

2. DRAIN P.T.O. OIL 

Remove the drain plug and drain the oil. 

3. DISCONNECT P.T.O. DRIVE SHAFT 

(a) Place matchmarks on the flange of P.T.O. and yoke 
of drive shaft. 

(bl Remove the four bolts and nuts and discoonect the 
drive shaft. 

4. DISCONNECT P.T.O. SH IFT ADD 

5. REMOVE P.T.O. FADM TRANSMISSION 

(a) Remove the six bolts. 

(b) Lightly tap the P.T.O. case, and then remove the 
P.T.O.assemblyandgasket. 



DISASSEMBLY OF DRIVE SHAFT 
(See page Wl-4) 

1. REMOVE SHIFT L I,NK LEVER 

Remove the clip, wave washer, pin and shift link lever. 

2. REMOVE INPUT GEAR AND SHAFT 

(a) Remove the lock plate. 

{b) Using a screwdriver, remove the input gear shaft, 
and remove the input gear. 

(c) Remove the O·r ing from the shah. 

3. REMOVE IDLER SHAFT 

(a) Remove the lock plate. 

(b) Using a screwdriver, remove the idler shaft. 

(c) Remove the two 0-rings from the shaft. 



WINCH -Mechanical Winch 

4. REMOVE SHIFT SHA FT AND FORK 

(a) Remove the locking bait bolt and gasket. 

(b) Remove the spring and locking ball. 

Wl-7 

(c) Us i_ng a _pin punch and hammer, tap out the slotted 
spnng p1n. 

(d) :h:~o;~d ~~~k~ust boot, and then remove the shift 

(e) Remove the dust seal and O·ring. 

5. REMOVE UNI VERSAL JOINT FLANG E 

(a) Remow the cotter pin. 

(b) Using SST to hold the flange, remove the nut. 

SST 09330-00021 

(c) Remove the washer, flange and woodruff key. 

6. REMOV E P.T.O. COVER 

(a) Remove the four bolts. 

(b) Remove the P.T.O. cowr and gasket. 

7. REMOVE BEA RING RETAINER 

(a) Remove the four bolts. 

(b) Remove the bearing retainer and gasket . 



WINCH - Mechanical Winch 

8. REMOVE OUTPUT GEAR AND SHAFT 

Using a press, remove the front bearing, two spacers , out· 
putgearandshaft. 

9. REMOVE REAR BEARING FROM OUTPUT S HAFT 

(a) Using snap ring pliers, remove the snap ring. 

(b) Using a press and 11-mm socket wrench , remove the 
bearing. 

INSPECT ION OF P.T.O. COMPONENTS 

~' 
'"" 

INSPECT INPUT GEAR BUSHI NG 

Using calipers, measure the bushing bore. 

Maximum bore: 20. l mm (0.791 in.) 

If the bushing bore is greater than the maximum, replace 
the input gear assembly. 

~~~T 
~-t~T 

2. REPLACE BEAR ING RETAINER OIL SEA L 

(a ) Using a screwdriver, tap out the oil seal. 

{b) Using SST, install a new oil seal. 

SST 09608-35013 
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~-

ASSEMBLY OF P.T.O. 
(See page Wl-4) 

1. INSTALL REAR BEARING TO OUTPUT SHAFT 

(a) Using a press, install the bearing to the shaft. 

(b) Using snap ring plier1, install the snap ring. 

2. INSTALL OUTPUT GEAR AND SHAFT 

(a) Install the front bearing, output gear and two spacer1 
tothecaseasshown. 

(b) Put the output shaft into the front bearing through 
the output gear and two spacers. 

(c) Using a press, prm the output shaft into the front 
bearing. 

NOTE : Install in proper direction only. 

3. INSTALL BEAR ING RETAINER 

4. 

Insta ll a new gasket and bearing retainer with four bolts. 
Torque the bolts. 

Torque: 195 kg-em (14 ft-lb, 19 N-m) 

INSTA LL P.T.O. COVER 

Install a new gasket and the cover wi th four bolts. Torque 
the bolts. 

Torque: 75 kg-em (65 in.-lb, 7.4 N-m) 

5. INSTALL UNIVERSAL JO INT FLANGE 

ta) Insta ll the woodruff key, flange and washer. 

(b) Using SST to hold the flange, install the nut. Torque 
the nut. 

SST 09330.00021 
Torq ue : 480 kg-em (35 ft·lb, 47 N·m) 

(c) Install anew cotter pin. 



6. INSTALL SHIFT FORK AND SHAFT 

(a) Apply MP grease to the D-ring and then install it. 

(b) Install the dust seal. 

(c) Put the shift fork into the case and install the shift 
shaft intothecasethrough the shift fork. 

NOTE: Install in proper direction only. 

(d) Using a pin punch and hammer, drive in the slotted 
spring pin. 

(e) Install the dust boot. 

7. INSTALL LOCKING BALL, SPRING, NEW GASKET 
AND BOLT 

Torque: 130 kg-em (9 ft·lb, 13 N-m) 

8. INSTALL IDLER SHAFT 

(a) Apply MP grease to the O·rings and install the 0 -rings 
to the shaft. 

(b) Install the shaft into the case with the lock plate and 
bolt. Torque the bolt. 

NOTE : Be careful not to damage the 0-ring. 

Torque: 130 kg-em 19 ft -lb, 13 N-m l 

9. INSTALL INPUT GEAR AND SHAFT 

(a) Apply MP grease to the 0-ring and install the D-ring 
to the shaft. 

(b) Put the input gear to the shift fork. 

NOTE : Install in proper direction only. 

(c) Install the input gear shaft into the case through the 
input gear. 

(d) Install the lock plate and bolt. Torque the bolts. 

Torque: 130 kg·cm (9 ft-lb, 13 N-m) 

10. INSTALL LINK LEVER 

(a) Align the notch of the shift shaft and the hook of 
the link lever. 
Install the link lever onto the idler shaft together with 
a wave washer. 

(b) Insert the pin and install the clip. 



WINCH- Mecl'lanical Wincn 

INSTALLATION OF P.T .O. 
(See page Wl-4) 

1. INSTALL P.T.O 

Wl -11 

(a) Apply anaerobic adhesive and sealant [THREE 
BOND 1324 (Part No. 08833-00070) or equivalent] 
to the threads of tl'le two front side bolts A. 

(b) Install a new gasket and P.T.O. assembly witl'l six 
bolts. Torque tl'le bolts. 

Torque: 
A Froot side 170 kg-em (12 ft· lb, 17 N·m) 
B Other side 195 kg-em (14 ft-lb, 19 N-m) 

2. CONNECT P.T.O. SHI FT ROD 

Torque: 200 k9-<:m (14 ft-lb, 20 N-m) 

3. CONNECT P.T.O. DR IVE SHAFT 

Align tl'le matcl'lmarXs and connect the drive shaft witl'l 
bolts and nuts. Torque tl'le bolts and nuts. 

Torque: 200 kg-em (14 ft-lb, 20 N-m) 

4. FILL P.T.O. WITH TRANSMISSION OIL 

Oil grade: API service GL-4 or GL-5 
SAE-90 

Capacity : about 0.51iter (0.5 US qts, 0.4 Imp. qtS ) 

5. INSTALL TRANSMISSION UNDERCOVER 
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Drive S~~h:aft-;:"---------
coMPONENTS 
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~~ 
Matchmarks Matchmark5 

~ '"" 
·~· I -

REMOVAL OF DRIVE SHAFT 
(Seepage WI-12) 

REMOVE ENGINE UNDERCOVER 

2. REMOVE TR ANSM ISSION UNDERCOVER 

3. PLACE MATCHMARKS 

Place the matchmarks on the drive shaft and universal 
joint or P.T.O. companion flange. 

4. REMOVE SAFETY LOCK PIN 

Remove the two cotter pins and safety lock pin. 

5. DISCONNECT DRIVE SHAFT 

(a) Remove the pillow block set bolts and nuts. 

(b) Remove the P.T.O. companion flange set bolts and 
nuts, then disconnect the drive shaft assembly. 

NOTE: Do not forcefully remove the universal joint. 
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. •••• :NS;;;~~;~A~:E 05:~~ S,:::A~~:p~ANENTS 
Ma.x imum runout: 0.7 mm 10.028 in. ) 

If the shaft runout is greater than the ma.x imum, replace 
the shaft . 

2. INSPECT SPIDER BEARINGS 

(a) Inspect the spider bearings for wear or damage. 

(b) Check the spider bearing a.xial play. 

Bearing a11 ial play : 0.15 mm (0.0059 in.) 

If necessary, replaci! the spider bearing. 

3. INSPECT PILLOW BLOCK BEARING 

Check that the bearing turns free ly. 

If the bearing is damaged , worn or does not turn free ly. 
replace it. 
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~-, 

~~~~----- ----- ---------] 
: ' c:;;. 
[. M1tchmarks tum 

REPLACEMENT OF SPIOER BEARINGS 
(See page Wl-12) 

1. PLACE MATCHMARKS ON DRIVE SHAFT AND 
YOKES 

2. REMOVE SNAP RINGS 

(a) Slightly tap in the bearing outer races. 

(b) Using snap ring pliers, remove the four snap rings 
from the grooves. 

REMOV E SPIDER BEARINGS 

(a) Using 12-mm and 21 -mm socket wrenches and a vise, 
press out the bearing. 

(b) Clamp the outer bearing race in a vise and tap off 
the shaft with a plastic hammer or copper hammer. 

(c ) Using a socket adaptor, 21 -mm socket wrench and 
vise, pres1 out the bearing on the opposite side. 

(d) Remove the bearing on the opposite side in the same 
procedure as shown in step {b). 
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21-mmSocketWrench 

~> . ,. 
~-

21-mmSocketWrench 

~ 

(e) Using 12-mm and 21-mm socket wrenches and a vise, 
press out the bearing . 

{f) Clamp the outer bearing race in a vise, and tap off 
the yoke with a plastic hammer or copper hammer. 

{g) Using a socket adaptor, 21-mm socket wrench and 
vise, press out the bearing on the opposite side. 

{h) Remove the bearing on the opposite side in the same 
procedure as shown in step {f). 

4. INSTALL SPIDER BEAR INGS 

{a) Apply molybdenum disulphide lithium base grease 
to the spider and bearings. 

NOTE: Be careful not to apply too much grease. 

{b) Put the new spider into the yoke. 

(c) Using a 12-mm socket wrench and vise, press thebear­
ingontothespider. 

{d) Install the bearing on the opposite side using the 
procedure in (c). 
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{e) Align the matchmarks on the yoke and shaft. 

{f) Install new spider bearings in the shaft side using the 
procedure in steps (c) and (d). 

5. INSTALL SNAP RINGS 

(a) Install two snap rings of the same thickness which 
will allow 0 - 0.15 mm (0- 0.0059 in.) of axial 
play. 

NOTE : Do not reuse the snap rings. 

Snap ring thicknHHS 

Thicknen mml in,) 

1.20 (0.0472) 

··~ 
1.25 (0.0492) 

1.30 (0.0512) 

(b) Using a plastic hammer or copper hammer, tap the 
yoke until there is no clearance between the bearing 
outer raceandsnapring. 

6. CHECK SPIDER BEARING 

{a) Check that the spider bearing moves smoothly. 

(b) Check the spider bearing axial play. 

Bearing axial play : Less than 0.15 mm (0.0059 in.) 
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REPLACEMENT OF PILLOW BLOCK BEARING 
(SeepageWI·12) 

REMOVE UNIVERSAL JOINT 
(Seepage WI·15) 

2. REMOVE SLEEVE YOKE 

(a) Using a chisel and hammer, loosen the staked part of 
the lock plate. 

{b) Remove the bolt, lock plate and plate washer. 

{c) Using a brass bar and hammer, remove the sleeve 
yoke. 

(d) Removethewoodruffkey. 

3. REMOVE PILLOW BLOCK 

Using a brass bar and hammer, drive out the pillow block. 

4. REMOVE OUST SEALS, RETAINERS AND PLATE 
WASHER 

(a) Using a screwdriver, pry out the No. 1 dust seal re­
tainer and No.1 dust sea l. 

(b) Removethe platewasher. 

(c) Using a screwdriver, pry out the No. 2 dust seal 
retainer and No. 2dust seal. 
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l ·-

"~ Socket 
Wrei'ICh ,, 

!; SST 

·-

~ T 

DM!O 

5. REMOVE BEARING 

1•1 Using a screwdriver, remove the snap ring. 

lbl ~:!~:.preu and 24-mm socket wrench. press out the 

6. INSTALL NEW BEAR ING 

1•1 Using a press and SST, install a new bearing 
SST 09603-35013 . 

)b) Install the snap ring. 

7. IN~TALL NO. 2 OUST SEAL AND NO. 2 RETAINER 

~~~~:~.~:ca11~ the No. 2 dust seal and No.2 retainer. 

8. INSTALL PILLOW BLOCK 

Using SST, install the pillow block 
SST 09612-22011 . 
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S. ~rroA~~. ~L~:iA~~~HER, NO.1 DUST SEA L 

(a) I nstall the plate washer. 

(b) Using a brass bar and ha . . 
dust seal and No. 1 retainermmer, dnve 1n the No. 1 

NOTE: Be careful not to dam~e the retainer. 

10. INSTALL SLEEVE YOKE 

(a) Install the woodruff key. 

(b) ~~~:~ a brass bar and hammer, drive in the sleeve 

(c) ~~~II the washer, lock plate and bolt. TorQue the 

Torque : 250 kg-em (18 ft-lb, 25 N·m) 

~d~T~·si~ a brass bar and hammer, stake the lock plate 
. take claw flush with the flat surface of the b~lt . 
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INSTALLATION OF DRIVE SHAFT 
(See page Wl-12) 

1. INSTALL DRIVE SHAFT 

Wl-21 

(a) Align the matchmari<s on the drive shaft and univefYI 
joint or P. T .0. companion flange. 

(b) Install and torque the bolts and nuts. 

Torque: 200 kg-em (14 ft·lb, 20 N-ml 

2. INSTALL SAFETY LOCK PIN 

(a) Align the safety lock pin hole of the universal joint 
and worm. 

(b) Install the safety lock pin and two cotter pins. 

3. INSTALL PILLOW BLOCK 

Install the pillow blocks with bol ts and nuts. Torque the 
bolts and nuts. 

Torque : 120 kg·em (9 ft-lb, 12 N-m) 

4. INSTALL ENGINE UNDERCOVER 

5. INSTALL TRANSM ISSION UNDERCOVER 
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70, 73, 75 Series 

60, 62 Series 

j kg-.;m(lt·lb,N·ml l : Specified torQue 

WINCH - Mechanical Winch 

Winch 
COMPONENTS 
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REMOVAL OF WINCH 
(See page Wl-22) 

1. REMOVE CHAIN WIRE 
(See page Wl-2) 

Wl-23 

NOTE: Except when repairing the winch, do not remove 
the chain wire. 

2. DRAIN WINCH OI L 

3. DISCONNECT DRIVE SHAFT 
(See page Wl-13) 

4. (70, 73, 75 Series) 
REMOVE WINCH UNDERCOVER 

Remove the four bolts and winch undercover. 

5. (70, 73, 75 Series) 
REMOVE FRONT BUMPER 

Remove the 16 bolts, f ront bumper and license plate 
bracket. 

6. ·1 (70, 73, 75 Series) 
REMOVE WINCH ASSEMBLY 

(a) Remove the two winch roller bracket bolts. 

(b) Remove the two winch rear base member bolts. 

(c) Remove the winch assembly from the vehicle. 
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6.·2 160, 62 Series) 
REMOVE WINCH ASSEMB LY 

(a) Remove the six winch roller bracket bolts. 

(b) Remove the four winch rear base member bolts. 

(c) Remove the winch assembly from the vehicle. 
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COMPONENTS 

70, 73, 75 Series 

60, 62 Series 

(: 

' 
RurB•seMember 

~ 
WinchRollerBri d<~tl 

:::: 
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COMPONENTS (Cont ' d) 
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DISASSE-M~~~::-:---------'WI -'" 
IS.. El BLY OF WINCH Wl -27 

pages Wl-25, 26) 

1.-1 (70 73 R eP-mV~s Series) 
WINCH AD 

Remove the four bolts ~~E~ BRACKET Winch roller bracket. 

1.-2 ~~M62 Series) 
OVE WINCH A 

(a) Remove the OLLER BRACKET 

(b) Remove the :rb b"'', ket support bolts otsand . · winch roller bracket. 

2.-1 (70 73 Ref.m\;~5 ~r:~l BAS 
Remove the four bolts~~ MEMBER rear base member. 

Z.-Z (GO, 62 Series) 

:~~~~~ BRACKET SUPPORT 
Remove the f AND REAR BASE 

and rear base ::~~Its and remove th r. e bracket support 
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~I 
4. REMOVE BRAKE PLATE 

Remove the two screws and brake plate. 

5. DISASSEMBLE CLUTCH LEV ER ASSEMBLY 

(a) Using a file, fileoffthestaked part of the lever pin. 

(b) Using a pin punch and hammer, tap out the lever 
pin and remove the lower lever, spring and clutch 
lever. 

(c) Using a file, file off the staked part of the knob pin. 

(d) Using a pin punch and hammer, tap out the knob 
pin and remove the lever knob, lock pin and spring. 

6. REMOVE CLUTCH PIN 

Using a p in punch and hammer, tap out the clutch pin. 

7. RE MOVE DRUM 

(a) Using a chisel and hammer, remove the two clutch 
keys. 

NOTE: Be careful not to damage the worm gear shaft. 

(b) Remove the key spacer. 
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(c) RemoV11 the drum. 

8. REMOVE GEAR CASE COVER 

{a) Remove the six bolts. 

Wl-29 

{b) Using a plastic hammer, lightly tap the gear case cover 
and remove the gear case cover and gasket. 

9. REMOVE WORM 

(a) Remove the fou r bolts. 

(b) Using a plastic hammer, tightly tap the bearing re­
tainer and remove the No. 1 bearing retainer and 
No. l lldjust ingshim. 

(c) Remove the worm. 

(d) Remove the four bolts. 

(e) Using a plastic hammer, light ly tap the bearing re­
tainer and remove the No. 2 bearing retainer and 
No. 2 adjusting shim. 

10. REMOVE WORM GEAR AND SHAFT 

(a) Remove the worm gear with the shaft. 

NOTE : Be careful not to damage the oil seat and bushing. 

(b) Remove the worm gear from the shaft. 

(c) Using a chisel and hammer, remove the key from the 
shaft. 

NOTE : Be careful nottodamagetheshaft. 
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INSPECTION AND REPLACEMENT OF WINCH 
COMPONENTS 

INSPECT END BRACKET BUSHING 

Using calipers, measure the bushing bore. 

Maximum bore: 38.4 mm (1.512 in.) 

2. IF NECESSARY, REPLACE END COVER BRACKET 
BUSHING 

(a) Using a press and SST, press out the bushing. 

SST 09307·30010 

{b) Using a press and SST, press in the new bushing. 

SST 09307-30010 

3. INSPECT DRUM BUSHING 

Using calipers, measure the bushing bore. 

Ma~~:imum bore: 38.4 mm (1.512 in.) 

4 . IF NECESSARY, REPLACE DRUM BUSHING 

(a) Using SST, remove the bush ing. 
SST 09527-20011 and 09612-65013 
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(b) Using a press and SST, press in a new bushing. 

SST 09307-30010 

5. INSPECT GEAR CASE BUSHING 

(a) Remove the gear case oil seal. 
(See step 11 on page Wl -33) 

(b) Usingcalipers,measurethebushing bore. 

Maximum bore: 38.3 mm (1.508 in.) 

Wl-31 

6. IF NECESSARY, REPLACE GEAR CASE BUSHING 

(a) Using SST, remove the bushing. 

SST 09612-65013 

(b) Using a press and SST, press in a new bushing. 

SST 09307-30010 

NOTE : Align the groove of gear case and the oil hole of 
bushing. 

{c) Install a new oil seal. 
(See step 11 on pageWI-33) 

1. INSPECT GEAR CASE COVER BUSHING 

Using calipers, measure the bushing bore. 

Maximum bore: 38.3 mm (1.508 in.) 
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8. IF NECESSARY, REPLACE GEA R CASE COVER 
BUSHING 

(a) Using SST, remove the bushing. 

SST 096 12-65013 

(b) Using a press and SST. press in the new bushing. 

SST 09307-30010 

NOTE : Align the groove of gear case cover and the oil 
hole of bushing, 

9. INSPECT WO RM BEARING 

lnspectforwearordamage. 

10. IF NECESSA RY, REPLACE WORM BEARING 

(a) Using SST, remove the inner bearing. 

SST 09950-20016 

(b) Using a press and SST, press in the new inner bearing. 

SST 09632-36010 

(c) Using an air grinder, grind the bearing outer race. 

NOTE : Be carefu l not to damage the bearing retainer. 
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(d) ~::-'a chisel and hammer, remove the bearing outer 

NOTE : Be careful not to damage the retainer. 

(e) ~:;.g a press and SST, press in the new bearing outer 

SST 09608-35013 

11. REPLACE GEAR CASE OIL SEAL 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, install a new oil seal. 

SST 09608·35013 

12. REPLACE RETAINER OI L SEAL 

(a) Using a screwdriver, tap out the oil seal. 

(b) Using SST, install a new oil seal. 

SST 09608·35013 
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ASSEMBLY OF WINCH 
(See pages Wt-25, 26) 

1. APPLY GEAR OIL OR MP GREASE TO PARTS 
SHOWN BELOW 

2. SELECT WORM ADJUSTING SHIMS 

(a) Install the two No. 2 adjusting shims and No. 2 
bearing retainer with four bolts. Torque the bolts. 

Torque: 250 kg-em (18 ft- lb, 25 N-m) 

(b) Put the worm into the gear case. 

(c) Install the two No.1 adjusting shim and No. 1 
bearing retainer with fou r bolts. Torque the bolts. 

Torque : 250 kg-em (18 ft-l b, 25 N-m) 

(d) Rocking the worm to and fro , check for looseness 
or t ightness. 

Tightness: Reduce shim one each both side 
Looseness: Add shim one each both side 

(e) Remove the bearing retainers, adjusting shims and 
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3. INSTAL L WO RM GEAR AND SHAFT 

(a) Install the key and worm gear to the shaft. 

(b) Install the worm gear with shaft into the gear case. 

NOTE : Be careful not to damage the oil seal and bushing. 

4. INSTALL WORM 

(a) Apply seal packing yellow (08826-00012 or such) 
to the adjusting shims and bearing retainers. 

(b) Install the adjusting shims, worm and bearing re­
tainers as shown in step 2, on page Wl-33. 

5. INSTALL GEAR CASE COVER 

(a) Apply seal packing yellow (08826-00012 or such) 
to a new gasket and two lower side bolts.. 

(b) Install a new gasket and gear case cover with si" 
bolts. TorQue the bolts. 

TorQue; 120 kg-em (9 ft-lb, 12 N-m ) 

INSTA LL DRUM 

{a) Pack theinsideofdrumwithMPgrease. 

(b) Insert the worm gear shaft into the drum. 

(c) Install the spacer and two clutch keys. 

NOTE : Install in proper direction only. 

7. INSTALL CLUTCH PIN 
Using a 12-mm socket wrench and vise, install the clutch 
pin. 
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8. INSTALL CLUTCH LEVE R 

(a) Install tl'le spring, lock pin and knob, and tap in tl'le 
knob pin. 

(b) Using a vise, stake botl'l ends of tl'le knob pin. 

(c) Using a file, file off any t ips or jags on the staked 
part of tl'lepin. 

(d) Insta ll the spring, lower lever and clutcl'l lever to the 
end bracket and then tap in tl'le lever pin. 

(e) Using a vise, stake botl'l ends of the pin. 

(f) Using a f ile, file off any tips or jags on the staked 
partoftl'lepin. 

9. INSTALL BRAKE PLATE 

Insta ll the brake plate with two screws. 

10. INSTALL END BRACKET WITH CLUTCH LEVER 

Install the spacer and end bracket witl'l clutch lever to tl'le 
worm gear shaft. 

1 1.·1 (70, 73, 75 Series) 
INSTALL REAR BASE MEMBER 

Install the rear base member with four bolts. Torque the 
bolts. 

Torque: 250 kg-em (18 ft·lb, 25 N-m) 

11 .-2(60, 62 Series) 
INSTAll RE AR BASE MEM BER AND BRACKET 
SUPPORT 

Install tl'le rear base member and bracket support with 
four bolts. Torque tl'le bolts. 

Torque: 250 kg-em (18 ft-lb, 25 N-m ) 
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12.·1 (70, 73, 75 Seril!1) 
INSTALL WINCH ROLLER BRACKET 

(a) Install the winch roller bracket with foor bolts. 
Torque the bolts. 

TOI"que: 250 kg-em (18 ft-lb, 25 N-m) 

(b) Adjust the clearance of the clutch lever and lock plate 
with the lock plate set bolts. 

Standard clearance: 0.5 - 1.5 mm (0.020 - 0.059 in.) 

12.·2 (60, 62 Serie1) 
INSTALL WINCH ROLLER BRACKET 

(a) Install the winch roller bracket with bolts. Torque the 
bolts. 

Torque: 250 kg-em (18 ft-lb, 25 N-m) 

(b) Install the two bracket support bolts. Torque the 
bolts. 

Torque: 380 kg-em (27 ft-lb, 37 N-m) 

INSTALLATION OF WINCH 
(See page Wl -22) 

1.-1 (70, 73, 75Series) 
INSTALL WINCH ASSEMBLY 

(a) Place the winch assembly on the vehicle. 

(b) Install the two winch rear base member bolts. Torque 
the bolts. 

Torque: 250 kg-em (18 ft·lb, 25 N-m) 

(c) Install the two winch roller bracket bolts. Torque 
the bolts. 

Torque: 250 kg-em (18 ft-lb, 25 N-m) 
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1.-2 (60, 62 Series) 
INSTALL WINCH ASSEMBLY 

(a) Place the winch assembly on the vehicle. 

(b) Install the four winch rear base member bolts. Torque 
the bolts. 

Torque: 700 kg·cm (51 ft-lb, 69 N·m) 

(c) Install the six winch roller bracket bolts. TorQue 
the bolts. 

Torque: 380 kg-em (27 h -lb, 37 N·m) 

(d) Adjust the clearance of the clutch lever and lock plate 
with the lock plate set bolts as shown in step 12.·1 
(b) on page Wl -37. 

Standard clearance: 0.5- 1.5 mm (0.020- 0.059 in.) 

2. (70, 73, 75 Series) 
INSTALL FRONT BUMPER 

Install the front bumper and license plate bracket with 
16bolts. 

Torque : See page Wl-22 

3. (70, 73, 75 Series) 
INSTALL WINCH UNDERCOV ER 

Install the winch undercover with four bolts. 

4. CONNECT DRIVE SHA FT 
(See page Wt-2 1) 

5. FILL WINCH WITH GEA R OIL 

Oil grade: API service GL-4 
SAE90 

capacity: 0.3 1iter (0.3 US Qts, 0.3 Imp. Qts) 

6. INSTALL CHAIN WIRE 
(See page Wl-3) 
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ELECTRIC WINCH 

On-Vehicle Inspection 

Wl ·39 

NOTE: These tests must be performed within several seconds 
to avoid discharging the battery. 

INSPECTION OF NO. 1 MAGNET SWITCH 

CONNECT WINCH REMOTE CONTROL SWITCH 

2. TURN IGNITION SWITCH ON 

3. INSPECT NO. 1 MAGNET SWITCH 

(a) Using a voltmeter, check the banery voltage at 
terminal B of the No.2 magnet switch. 

(b) If no voltage, cheek for vol tage and cont inu ity at 
the connector of the No. 1 magnet swi tch. 

• Using a voltmeter, check the battery vol tage between 
the terminals of the wire harness side connector. 

• Using an ohmmeter, check the cont inuity between the 
terminals of the winch side connector. 

4. TURN IGNITION SWITCH OFF 

5. DISCONNECT WINCH REMOTE CONTROL SWITCH 

INSPECTION OF NO.2 MAGNET SWITCH 

1. DISCONNECT BATTERY CABLE FROM NEGATIVE 
TERMINAL 

2. DISCONNECT MAGNET SWITCH CABLE FROM 
BATTERY POSITIVE TERMINAl 

3. (70, 73, 75 Series) 
REMOVE WINCH MOTOR 
Remove the three bolts and motor. 

4. REMOVE MAGNET SWITCH COVER 

Remove the four screws and cover. 

5. (70, 73, 75Series) 
TEMPORARILY INSTAll WINCH MOTOR 
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6. REMOVE TERMINAL PLATE 

Remove thethreenutsandterminalplat e. 

7. CONNECT BATIERY CABLE TO NEGATIVE 
TERMINAL , 

8. CONNECT WINCH REMOTE CONTROL SWITCH 

9. TURN IGNITION SWITCH ON 

10. INSPECT NO. 2 MAGNET SWITCH 

{a) Using an ohmmeter and voltmeter, check operation 
of bot h magnet switches with the winch remote 
control switch in the "NEUTRAL" position. 

Terminal c: No voltage 
Terminal a and b: No conti nuity 

{b) Using an ohmmeter and voltmeter, check operat ion 
of magnet switch A with the winch remote control 
switch on the "IN" position. 

Terminal c: Battery voltage 
Terminal a and b: Continuity 

{c) Using an ohmmeter and voltmeter, check operation 
of magnet swi tch B with the winch remote control 
switch on the "OUT" position. 

Terminal c: Battery voltage 
Terminal a and b: Continuity 

11. TURN IGNITION SWITCH OFF 

12. DISCONNECT WINCH REMOTE CONTROL SWITCH 

13. DISCONNECT BATIERY CABLE FROM NEGATIVE 
TERMINAL 

14. INSTALL TERMINAL PLATE 

15. {70, 73, 75 Series) 
REMOVE WINCH MOTOR 

16. INSTALL MAGNET SWITCH COVER 

17. 170, 73, 75 Series) 
INSTALL WINCH MOTOR 

Torque: 195 kg-em {14 ft-lb, 19 N-m) 

18. CONNECT MAGNET SWITCH CABLE TO BATTERY 

19. CONNECT BATTERY CABLE TO NEGATIVE 
TERMINAL 
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INSPECTION OF WINCH REMOTE CONTROL 
SWITCH 

1. CHECK IN DICATOR LIGHT AND BUZZER 

(a) The power indicator light will light when the winch 
remote control switch connector is connected, and 
tum the ignition switch ON. 

(b) Remove the magnet switch cover. 
(70, 73, 75 Series: See steps 1, 3, 4 and 5 on page 
Wl -39) 

(c) The overheat temperature indicator light will light 
and buzzer sound when the thermo switch connector 
is disconnected, and turn the ignition switch ON. 

(d) Install the magnet switch cover. 
(70, 73, 75 Series: See steps 15, 16, 17 and 19 on 
pageWI-40) 

2. CHECK WINCH REMOTE CONTROL SW ITCH 
CIR CUIT 

(a) Using an ohmmeter, check for continuity between 
terminals B and C or B and E with the winch remote 
control switch on the "NEUTRAL" position. 

(b) Using an ohmmeter, check for continuity between 
terminals B and D with the winch remote control 
switch on the "IN" position. 

(c) Using an ohmmeter, check for continuity between 
terminals B and F with the winch remote control 
switch on the "OUT" position. 
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Chain Wire 
REMOVAL OF CHAIN WIRE 

1. REMOVE CHAIN WIRE 

{a) Shift the shift levertothefree position. 

{b) l oosen the wing nut and tum the No. 1 bracket 
support 90". 

(c) Pull out the No. 1 bracket support together with the 
chain wire from the drum. 

2. REMOVE HOOK HOLDER FROM CHAIN WIRE 

3. REMOVE WIRE LOCK 

{a) Remove the drum housing cover and then pull out 
the lock plate from the drum. 

(b) Remove the wire lock and lock plate from the chain 
wire. 

INSPECTION OF CHAIN WIRE 
(See page Wl-2) 

INSTALLATION OF CHAIN WIRE 

1. INSTALL WIRE LOCK 

(a) lnsen the chain wire into the wire installation hole of 
the drum and drum housing cover hole. 

(b) Install the wire lock and lock plate to the end of 
chain wire with the two bolts. Torque the bolts. 

Torque: 195 kg-em (14 ft-lb, 19 N-ml 

(c) Install the drum housing cover. 

2. WINDING CHAIN WIRE 

(a) Shift the hub shift lever in the locked position, and 
insen the lever lock pin into the hole of the hub 
sh ift shaft. 

NOTE: If reaching the lever is d ifficu lt, move the drum 
by hand. 
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(b) Connect the remote control switch and start the 
engine. 

(c) Confirm that the "power" lamp goes on and place 
the switch on " IN". 

(d) Pull the chain wire tense and feed it to the winch as 
it winds. 

CAUTION : The 5peed of the winch increases as the end 
ofthecablenears. 

(e) Stop winding with about one meter (40 in.) of the 
chain wire remaining out. 

3. INSTA LL HOOK HOLDER 

(a) Set the wire hook in the hook holder and temporarily 
tightenthewingnut. 

(b) Wind the chain wire until the hook holder enters the 
bumper. 

NOTE: Due to inertia, the drum will continue to rotate 
for a short time after the switch is off. 
To prevent damage to the mechanism switch off the 
winch with 300 - 400 mm (11.81 - 15.75 in.) of the 
chain wire remaining. 

(c) Loosen the wing nut and tum the No. 1 bracket 
support go•, then tighten wing nut. 

{d) Disconnect the remote control switch and install the 
connector cover. 
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Winch 
COMPONENTS 

II 

Connector 

-~;;--...._-t 
~ . :r~, .. ~, 

-~~~'~"'"' 1 
~ 1 I 

! 250 (11,251 1 

"'" Ttrmmal B 

,~, 

""'-~ 

:Specofoedtorque ·­·-



WINCH- Electric Winch 

REMOVAL OF WINCH 
(See page Wl-44) 

1. REMOVE CHAIN WIRE 
(See page Wl -42) 

Wl -45 

NOTE: E)(cept when repairing the winch, do not remove 
the chain wire. 

2. DRAIN WINCH FLUID 

3. (70, 73, 75 Series) 
REMOVE WINCH UNDERCOVER 

Remove the four bolts and winch undercover. 

4. DISCONNECT WI RE HARNESS 

(a) Disconnect connector for No. 1 magnet switch. 

(b) Disconnect terminal B. 

(c) Disconnect ground cable at mounti ng bracket. 

5. REMOVE TWO WIRE HARNESS CLAMPS 

6. (70, 73, 75 Series) 
REMOVE FRONT BUMPER 

Remove the 16 bolts, f ront bumper and license plate 
bracket. 



7'.1 ~~M~' 75 Series) 

(a) R~:o: I~CH A~EMBL y 
e two Winch roller bracket bolts. 

(b) Remove the two winch 
(c) Remove the winch rear base member bolts 

assemblyfromthevehicle .. 

7.·2 (60, 62 Series) 

:~M~VE WINCH ASSEMBLY 
emove the six winch roller bracket bolts. 

(b) Remove the four winch rear 
(c) Remove the winch base member bolts 

assemblyfromthevehicle . . 
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I kg-em (ft·lb. N-m) l :Specified torque 

+ : Non-rt\IYblepart 

WINCH_ Electric Winch 

COMPONENTS (Cont'd) 
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DISASSEMBLY OF WINCH 
(See pages WI - 47 and 48) 

l . REMOVE MOTOR 

(a) Remove the three bolts and motor. 

(b) Remove the 0-ring, 

2. REMOVE WI NCH RO LLER BRACKET 

Wl-49 

Remove the four bolu, two nuts and winch roller bracket. 

3. REMOVE REAR BASE MEMBER 
(60, 62 Series) 

Remove the two bolts, member spacers and rear base 
member. 

(70, 73,75 Series) 
Remove the two bolts and rear base member. 

'-======~==~··~., 4. REMOVE DRUM HOUSING AN D NO. 1 SPACER 

r 5. REMOV E DRUM AND NO.2 SPAC ER 

~ 
(a) Shift the sh ift lever to the lock position. 

(b) Remove the drum and spacer. 

NOTE : Be careful not to damage the oil seal . 
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6. REMOVE INPUT SHAFT AND SPACER 

(a) Pull out the input shah with the spacer from the 
gear case cover. 

(b) Remove the E·ring and spacer from the input shaft. 

7. REMOVE GEAR CASE COVER AND GASKET 
FROM GEAR CASE 

Remove the six bolts, gear case cover and gasket. 

8. REMOVE BRAKE SHAFT AND CLUTCH SUB· 
ASSEMBLY 

(a) Using a pin punch and hammer, drive out the slotted 
spring pin. 

(b) Using a plastic hammer, lightly tap the gear case cover 
and remove the brake shaft. 

(c) Remove the clutch subassembly. 

9. DISASSEMBLE CLUTCH SUBASSEMBLY 

(a) Remove the clutch outer race, and then remove the 
thrust bearing and two bearing races. 

(b) Turn the brake shaft driven gear counterclockwise 
and then remove the brake shaft drive gear, four 
clutch outer discs, four inner discs and spacer from 
thebrakeshaftdrivengear. 
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10. REMOVE SHIFT LEV ER 

(a) Remove the lock pin. 

(b) Remove the cotter pin and shift lever shaft. 

(c) Remove the shift lever wi th two bushings. 

(d) Remove the shift shaft pin from the shift shaft. 

WI 51 

11 . REMOVE COUNTER SHAFT, NO. 1 COUNTER GEAR 
AND COUNTER SHAFT GEAR 

(a) Using a brass bar and hammer, drive out the counter 
shaftfromthegearcase. 

(b) Remove the No. 1 counter gear and counter shaft 
gear. 

(c) Remove the O·ring from the counter shaft. 

12. RE MOVE SHIFT LEVER SUPPORT 

Remove the three bolts and support. 

13. RE MOVE CLUTCH HUB WITH SHIFT SHAFT, 
RETA INER AND GASKET 

(a) Remove the clutch hub with the shift shaft and 
retainer. 

(b) Remove the gasket. 

(c) Remove the output gear. 

(d) Remove the retainer from the shift shaft. 

NOTE : Be careful not to lose the locking ball. 

(e) Remove the E·ring and clutch hub. 

(f) Remove theO·ring. 
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INSPECTION AND REPLACEMENT OF WINCH 
COMPONENTS 

"'~ ~ ~ '''" l . ~~~~E~~p~r~,':ea~;:~h~~uv~i~g :~e~ I NG 
Maximum bore: 

Motor side 22.3 mm (0.878 in. ) 
Case side 14.2 mm (0.559 in. ) 

If the bushing bore exceeds maximum, replace the gear 
case cover assembly. 

2. INSPECT GEAR CASE BUSHING 

Using calipers, measure the bushing bore. 

Maximum bore: 75.5 mm (2.972 in.) 

If the bushing bore is greater than ma:o:imum, replace the 
gear case assembly. 

3. INSPECT DRUM HOUSING BUSHI NG 

Using calipers, measure the bushing bore. 

Maximum bore: 86.0 mm (3.386 in.} 

If the btnhing bore is greater than ma:o:imum, replace 
thedrumhousingassembly. 

4. INSPECT CLUTCH OUTER RAC E BUSHING 

Using calipers, measure the bushing bore. 

Ma:o:imum bore: 37.7 mm (1.484 in.) 

If the bushing bore is greater than maximum, replace the 
clutch outer race assembly. 

5. INSPECT BRAKE SHAFT DRIVE GEAR BUSHI NG 
Using calipers, measure the bushing bore. 

Maximum bore: 
A 12.8 mm (0.504 in.) 
B 22.3 mm (0.878 in.) 

If the bushing bore is greater than maximum, repla-ce the 
brakeshaftdrivegearassembly. 
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6. INSPECT COUNTER SHAFT GEAR BUSHING 

Using calipers, measure the bushing bore. 

Maximum bore: 18.3 mm (0.720 in.) 

WI-53 

If the bushing bore is" greater than maximum, replace the 
countershaftgearassembly. 

7. INSPECT CLUTCH OU TER DISC, INNER DISC 
AND SPACER 

8. 

Using calipers, measure the disc and spacer thickness. 
Minimum thickness : 

Outer disc 
Inner disc .,.,., 1.0 mm (0.039 in.) 

1.9 mm (0.075 in.) 
2.0 mm 10.079 in.) 

INSPECT NO. 1 ANO NO.2 DRUM SPACERS 

Usir"lgcalipers,measurethespacerthickness. 

Minimum thickness: 1.2 mm (0.047 in.) 

9. INSPECT ONE-WAY CLUTCH OPERATION 

(a) Install the brake shaft into the one-way clutch. 

(b) Hold the clutch outer race and turn the brake shaft. 
The brake shaft should turn freely counterclockwise 
and should lock clockwise. 

10. IF NECESSARY, REPLACE ONE-WAY CLUTCH 

(a) Using snap ring pliers, remove the snap ring and then 
removetheone-wayclutch. 

(b) Install the new one-way clutch. 

NOTE : Install in proper direction only. 
(c) Using snap ring pliers, install the snap ring. 

(d) Inspect the one-way clutch operation. (See step 9 
on th is page) 
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11. INSPECT GEAR CASE COVER OIL SEAL 

Inspect for wear or damage. 

12. IF NECESSA RY, REPLACE OIL SEAL 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, drive in the new oil seal. 

SST 096~-35013 

13. INSPECT GEAR CASE OIL SEAL 

Inspect for wear or damage. 

14. IF NECESSARY, REPLACE OIL SEAL 

(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, drive in the new oil seal. 

SST 09608-35013 
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ASSEMBLY OF WINCH 
(See pages Wl ·47 and 48) 

WI-55 

1. APPLY MP GREASE OR AUTOMATIC TRANS­
MISSION FLUID(ATF) TO PARTS SHOWN BELOW 

NOTE: Before assembling, soak new inner discs in auto· 
matic transm ission f luid for two hours. 

2. INSTALL CLUTCH HUB, THREE E·AINGS AND 
O·AING TO SH IFT SHAFT 

(a) Insta ll a newO·ringtothe shift shaft. 

(b) Install the two E·rings to the shift shaft, and then 
insta ll the clutch hub and E-ring. 
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3 . INSTALL SHIFT SHAFT WITH CLUTCH HUB 
TO RETAINER 

{a) Install the spring and locking ball to the retainer. 

(b) Using a pin punch, depress the locking ball, install the 
shift shaft into the retainer. 

4 . INSTALL OUTPUT GEAR INTO GEAR CASE 

~ 5 INSTALL NEW GASKET AND CLUTCH HUB WITH 

~
C'",,'~.~~,GH,",', . SI•HI IFT SHAFT AND RETAINER TO GEAR CASE 

w Place a new gasket on the gear case. 

Drum (b) Install the clutch hub with shift shah alld retainer 

~ ln<o<h• g"'"'"· 

fL 
/rw~ 

6. INSTALL SHIFT LEVER SUPPORT 

Torque : 195 kg·cm (14 ft -lb, 19 N.m) 

7 . INSTALL COUNTER SHAFT GEAR, NO. 1 
COUNTER GEAR AND COUNTER SHAFT 

(a) lnstallanewO ·ringtothect~untershaft . 

(b) Install the counter shaft gear into the No. 1 counter 
gear. 

(c) Put the No.1 counter gear with counter shaft gear 
intothegearcase. 

(d) Using a plastic hammer, drive the counter shaft into 
thegearcasethrough thecountershaftgear. 

NOTE : Install in proper direction only. 
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8. INSTALL SH IFT LEVER 

(a) Install the shift shaft pin to the shift shaft. 

(b) Install the two bushings into the shift lever holes. 

(c) Install tl1e shift lever into the support with shift 
lever shaft. 

(d) Install anew cotter pin. 

(e) Install the lock pin. 

9. ASSEMBLE CLUTCH SUBASSEMBLY 

(a) Install the two clutch outer discs, two inner discs and 
spacer on thebrakeshaftdrive gear. 

Install in order: drive gear, inner disc, outer disc, 
inner disc, outerdiscandspacer. 

NOTE: Al ign the notches and tabs. 

(b) Install the two clutch outer discs, and two inner discs 
on thebrakeshaftdrivengear. 

Insta ll in order : driven gear, inner disc, outer disc, 
inner disc and outer disc. 

NOTE : Align tl1e notches and tabs. 

(c) Hold the drive gear with discs, turn the driven gear 
with discs counterclockwise and assemble them. 

(d) Al ign the outer disc flukes. 

(e) Lock tl1e clutc11 by turning the driven gear clockwise. 

(f) Install the thllJst bearing, two bearing races and 
clutch outer race. 

NOTE : Confirm that the thllJSt bearing arld race are 
aligned in the center. 
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10. INSTAll CLUTCH SUBASSE MBLY AND BRAKE 
SHAFT 

(a) Put the clutch subassembly into the gear case cover. 

(b) Install a new 0-ring to the brake shaft. 

(c) Install the brake shaft intothegearcasecoverthrough 
the clutch subassembly. 

NOTE: Align the pin hole of the brake shaft and gear 
casecoverasshown. 

(d) Using a pin punch and hammer, tap in a new slotted 
spring pin. 

11 . INSTALL NEW GASKET AND GEAR CASE COVER 

{a) Place a new gasket and gear case cover on the gear 
case. 

(b) Install the set bolts together with the ground cable as 
shown. Torque the bolts. 

Torque: 195 kg-em (14 ft- lb, 19 N-m) 

NOTE: Gradually tighten each bolt in several passes in the 
sequence shown. 

12. INSTAll WINCH INPUT SHAFT 

{a) Install the spacer to the input shaft with theE-ring. 

(b) Install the input shaft into the gear case cover. 

13. INSTAll NO. 2 DRUM SPACER AND DRUM 

Install the spacer and drum on the gear case. 

14. INSTAll NO.1 DRUM SPACER AND DR UM 
HOUSING 

Install the spacer and drum housing on the drum. 

15. INSTAll REAR BASE MEMBER 
(70, 73,75 Series) 
Install the rear base member to the winch with two bolts. 
Torque the bolts. 

Torque: 380 k~tcm {27 ft-lb, 37 N-ml 
(60, 62Series) 
Instal! the rear base member to the winch with two bolts. 
Lightly tight the bolts. 
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16. INSTALL WINCH ROLLER BRACKET 

Install the winch roller bracket with four bolts and two 
nuts. Torque the bolts. 

Torque: 700kg-cm (51 ft-lb, 69 N-m) 

17. INSTA LL WINCH MOTOR 

(a) Align the grooves of the motor and input shaft, and 
assemble through the O-ring_ 

(b) Install and torque the three bolts. 

Torque : 195 kg-em (14 ft-lb, 19 N-ml 



Wl-60 

Rear Base Member 

- !-,~~ 
I i Mem~rSupport 
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INSTAllATION OF WINCH 
(See page Wl-44) 

1.-1 (70, 73, 75 Series) 
INSTALL WINCH ASSEMBLY 

(a) Place the winch assembly on the vehicle. 

(b) Instal! the two winch roller bracket bolts. Torque the 
bolts. 

Torque: 250 kg.cm (18 ft-lb, 25 N·ml 

{c) Insta ll the front bumper and license plate bracket 
with the 16 bolts. 

Torque: See page Wl-42 

(d) Check the clearance between the rear base member 
and member support. 

Standard clearance: Zero 

If necessary, adjust the member support position. 

{e) Install and torque the rear base member bolts. 

Torque: 250 kg-em (18 ft·lb , 25 N-m) 

1.-2 {60, 62 Series) 
INSTALL WINCH ASSEMBLY 

(a) Placethewinchassemblyonthevehicle. 

(b) Install the six winch roller bracket bolts. Torque the 
bolts. 

Torque: 380 kg·cm (27 ft·lb, 37 N·m} 
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{c) Loosen the rear base Wl-61 
(d) Install and tor member to the winch 

bracket bolts T que the rear b set bolts. 
Torque: 700 . orque the bolt ase member to th 

kg-em (51 ft·lb, 69 N·s~) e 

fe) en andec!i~~ clearance between the ~;•nd"d ,,.,.,;.,, Z"o "" ••~ momb" 

necessary, select the 
(f) Torque the rear b member spacer number 
Torque: 380 k ase member to winch ~ 

g-em {27 ft·l b, 37 N·m) Its. 

INSTA LL "TWO WIRE HARNESS CLAMPS 

3. CONNECT {a) Co WIRE HARNESS 
( nnectterminal B 

(:: Connect ground ca~le 
Connect connector fora~:o,u~ing bracket. agnet switch. 

4· {70 73 
INSTAi.rs ~~~~ 
Install the winch und~~~:C~VER With the four bolts. 
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Len thin 
5 mm 
(0.20 in.) 
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5. FILL WINCH WITH AUTOMATIC TRANSMISSION 
FLUID 

Oil grade: ATF Type F 
capacity : 2.0 liters (2.1 US qts, 1.8 Imp. qts) 

6. INSTALL CHAIN WIRE 
(SeepageWI -41) 
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REMOVAL OF WINCH MOTOR WITH NO . 
MAGNET SWITCH ASSEMBLY 
1. REMOVE WINCH MOTOR WITH NO. 2 MAGNET 

SWITCH ASSEMBLY 

(a) Disconnect the battery cable from the negative ter· 
minal. 

(b) Disconnect terminal B and the connector. 

(c) Remove the t hree bolts, and then remove the winch 
motor with No.2 magnet switch assembly. 

DISASSEMBLY OF NO . 2 MAGNET SWITCH 
ASSEMBLY 
(See page Wl -63) 

1. REMOVE MAGNET SWITCH COVER 

(a) Remove the connector cover. 

(b) Remove the four screws and cover. 

2. RE MOVE TERM INAL PLA TE 

Removethethreenutsandterminalplate. 

3. REMOVE NO. 2 MAGNET SWITCH 

(a) Remove the two nuts and motor lead wire. 

(b) Remove the two magnet switch bracket bolts. 
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(c) Disconnect the base lead wires from the magnet 
switches. 

(d) Remove the four screws, stoppers and bracket. 

4. REMOVE BASE 

(a) Disconnect the thermo switch connector. 
(b) Remove the two bolts and base. 

DISASSEMBLY OF WINCH MOTOR 
(See page Wl·63) 

1. RE MOVE COMMUTATOR COVER 

(a) Remove the two screws and cover. 

(b) Remove the O·ring. 

2. REMOVE BRUSHES 

(a) Using a screwdriver, remove the posi t ive brush from 
the brush holder. 

(b) Remove the two screws and posit ive brushes. 

(c) Remove the two screws. 

(d) Using a screwdriver, remove the negative brush from 
the brush holder. 

3. REMOVE COMMUTATOR END FRAME 
(a) Remove the two bolts. 

(b ) Remove the commutator end frame and O·ring. 

4 . REMOVE END FRAME AND ARMATU RE FR OM 
YOKE 
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INSPECTION OF WINCH MOTOR WITH N0.2 
MAGNET SWITCH ASSEMBLY 
Armature Coil 

1. INSPECT THAT COMMUTATOR IS NOT GROUNDED 
Using an ohmmeter, check that there is no continuity be­
tween the commutator and armature core. 
lfthereiscontinuity,reptacethearmature. 

2. INSPECT COMMUTATOR FOR OPEN CIRCUIT 

Using an ohmmeter, check for continuity between the seg­
ment of the commutator. 
If there is no continuity between any segment, replace the 
armature. 

Commutator 

1. INSPECT COMMUTATOR FOR DIRTY OR BURNT 
SURFACE 

If the surface is dirty or burnt, clean with sandpaper 
{NO. 400) or a lathe. 

2. INSPECT COMMUTATOR CIRCLE RUNOUT 

Using a dial indicator, measure the circle runout of the 
commutator. 
If the circle runout is greater than the maximum, correct 
with a lathe. 

Maximum runout: 0.2 mm (0.008 in.) or less 

3. MEASURE DIAMETER OF COMMUTATOR 

Using calipers, measure the diameter of the commutator. 
If the diameter of the commutator is less than the mini­
mum,replacethearmature. 

Minimum diameter: 41 .0 mm {1.614 in.) 
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4. INSPECT UND ERCUT DEPTH 

Check that the undercut depth is clean and free of foreign 
particles. Then smooth off the edge. 
If the undercut depth is less than the minimum, correct 
with a hacksaw blade. 

Minimum undercut depth: 0.3 mm (0.012 in.) 

Field Coil 
1. INSPECT FIElD COIL FOR OPEN CIRCU IT 

Using an ohmmeter. check fo r continuity between the lead 
wire and field coil brush lead. 
If there is no continuity, replace the field coil. 

2. INSPECT TH AT FIELD COIL IS NOT GROUNDED 

Using an ohmmeter, check for continuity between the 
field coil brush lead and field frame. 
If there is continuity, repair or replace the yoke sub­
assembly. 

Brush 

MEASURE BRUSH LENGTH 

Using calipers, measure lengthofthebrush. 

Minimum length: 15.0 mm (0.591 in.) 

If the brush length is less than the minimum, replace the 
brush holder assembly. 

Brush Spring 

MEASURE BRUSH SPR ING LOAD 
Using a pull scale, measure the installed load of the brush 
spring. 

Standard innalled load : 3,200 - 4,000 g 
(7 .1 -8.8 1b,31 - 39N) 

NOTE: Take the pull scale reading at the very instant the 
brush springseparatesfromthebrush. 
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Brush Holder 

INSPECT BRUSH HOLDE R 

Using an ohmmeter, check for continuity between the 
positive and negative brush holders. 
If there is continuity replace the brush holder assembly. 

Bearing 

1. INSPECT BEARING 

Turn each bearing by hand while applying inward force. 
lfthebearingsticksorresists. replace it. 

2. IF NECESSARY, REPlACE BEAR ING 

(a) Using a lO.mm socket wrench and SST, remove the 
bearingfromthearmatureshaft. 

SST 09527·20011 

(b) Using a press, install the bearing into the shaft. 

No.2 Magnet Switch 

INSPECT NO. 2 MAGNET SWITCH 

(a) Push in the plunger and release it. Check that it 
returns quickly to its original position. 
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(b) Using an ohmmeter, check for continuity between 
the base lead wire terminal and magnet switch body. 
If there is no continuity, replace the magnet switch. 

(c) Using an ohmmeter, check for continuity between 
the main terminals with the plunger pushed in_ 

(d) Using an ohmmeter, check for no continuity between 
theterminalswiththeplungerreleased. 
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ASSEMBLY OF WINCH MOTOR 
(See page Wl-63) 

1. INSTALL ARMATURE AN D YOK E TO END FRAME 

lnstallthearmatureandyoketothe end frame. 

NOTE: Match the protrusion of the yoke with the end 
frame. 

2. CHECK ARMATURE SHAFT THRUST CLEARANCE 

(a) Install the thrust washer and commutator end frame 
with two bolts. 

(bl Using a dial gauge, measure the armature shaft thrust 
clearance. 

Standard clearance : 0.05 - 0.50 mm 
(0.0020 - 0.0197 in.) 

If clearance is greater than the standard, replace the thrust 
washer. 

Thrust washer standard thickness: 1.6 mm (0.063 in.) 

(c) Remove the commutator end frame and thrust 
washer. 

3. INSTA LL 0 -RING, THRUST WASHER AND COM· 
MUTATOR END FRAME 

(a) Install theO-ringontheyoke. 

(b) Place the commutator end fram e on the yoke. 

NOTE : Match the protrusion of the yoke with com­
mutator end frame. 

{c) Apply anaerobic adhesive and sealant THREE BONO 
1324 {Part No. 08833-00070) or equivalent to the 
threads of the bolts. 

{d) Install and torque the bolts. 

Torque: 78 kg-em (68 in.·lb, 7.6 N-m) 

4. INSTALL BRUSHES 

5. INSTALL COMMUTATOR COVER 

{a) Place the two 0 -rings on the commutator end frame. 

{b) Install the commutator cover with two screws. 



60. 62S.tits 

ffi
No. 2 Magnet 
Switch 
Motor 

70, 73,75S.tits 

M No.2Magnet 

UJ-=:~~ 

WINCH - Electric Winch 

ASSEMBLY OF NO. 2 MAGNET SWITCH 
ASSEMBLY 
(See page Wl-63) 

1. INSTALL BASE 

Wl-71 

(a) Set the motor lead wire1 and thermo switch con­
nector through the base hole. 

{b) Install the base on the winch motor with two bolts. 

2. INSTA LL BRACKET AND STOPPE R TO NO.2 
MAGN ET SWITCH 

(a) Install the bracket and stopper to the magnet switches 
with screws. 

(b) Connect the base lead wires. 

(c) Install the magnet switches with ground wire. 

(d) Connect the motor lead wires with nuts. 

3. INSTALL TERMINAL PLATE 

Install the terminal plate to the magnet switches and termi· 
na18 with nuts. 

4. CONNECT THERMO SWITCH CONNECTOR 



5. INSTALL MAGNET SWITCH COVER 

(a) Install magnet switch cover with four screws. 

(b) lnstal!theconnectorcover. 

INSTALLATION OF WINCH MOTOR WITH NO. 2 
MAGNET SWITCH ASSEMBLY 
INSTA LL WINCH MOTOR 

{a) Align the grooves of the motor and input shaft, and 
assemble through the D-ring. 

{b) Install and torque the three bolts. 

Torque: 1g5 kg-em (14 ft-lb, 19 N-ml 

(c) Connect the connector and terminal B. 

(d) Connect the battery cable to the negative terminal. 



AIR CONDITIONING 
SYSTEM 

PRECAUTIONS 

TROUBLESHOOTING 

Checking of Refr iQel"ation System 
with Manifold Gauge . 

SPECIAL TOOLS AND EQUIPMENT . 

AIR CONDITIONING SYSTEM CIRCUIT 

ON-VEHICLE INSPECTION 

REFRIGERATION SYSTEM . 

Checking of Refrigerant Charge . 

Installation of Manifold Gauge Set 

Discharging of Refrige...ation System 

Evacuating and Charging of 
Refrigeration System . .............. • . . 

Performance Test 

SYSTEM COMPONENTS ............. . . .• . 

COMPRESSOR 

CONDENSER 

RECEIVER . 

FRONT COOLING UNIT . 

Evaporator 

Thermistor 

EXPANSION VALVE 

AIC SWITCH (60 Series) . 

TEMP. CONTROL RESISTOR (70 Series ). 

REFRIGERANT LINES 

PRESSURE SWITCH 

AIR CONDITIONER AMPLIFIER 

REAR COOL ING UNIT (60 Series Dual A/C) 

MAGNETIC VALVE (60 Series Dual A/C) . 

A/C RELAY . 

VACUUM SWITCHING VALVE (VSV) . 

AC-1 

.... 
AC-2 

AC-2 

AC-4 

AC-8 

AC-9 

AC-15 

AC-16 

AC-16 

AC-16 

AC-17 

AC-17 

AC-20 

AC-22 

AC-24 

AC-28 

AC-29 

AC-29 

AC-3 1 

AC-31 

AC-33 

AC-33 

AC-34 

AC-34 

AC-35 r.::m 
AC-35 

AC·36 

AC-37 

AC-38 

AC-40 



AC-2 AIR CONDITIONING SYSTEM- Precautions, Troubleshooting 

PRECAUTIONS 
1. When handling refr igerant (R-12), the following precautions should be observed: 

(a) Always wear eye protection. 

(b) Keep the refrigerant container (service drum) below 40°C (104°F}. 

{c) Do not handle refirgerant in an enclosed area or near an open flame. 

{d) Discharge refrigerant slowly when purging the system. 

(e) Be careful that liquid refrigerant does not get on your skin. 

2. If liquid refrigerant gets in your eyes or on the skin: 

(a) DonotllJb. 

(b) Wash the area with a lot of cool water. 

{c) Apply clean petroleum jelly to the skin. 

(d) Rush to a physician or hospital fo r immediate professional treatment. 

(e) Do not attempt to treat yourself. 

3. Whentubing 
(a) Apply a few drops of refrigeration oil to the seats of the O·ring fittings. 

(b) Tighten the nut using two wrenches to avoid twisting the tube. 

{c) Tighten the 0-ring fitting to the specified torque. 

Torque specification forO-ring fittings 

FiningJilt I Torque 

0.31 in. Tube I 135kg-(:m {101t· lb,13N·ml 

0.50 in. Tube 225kg·cm l16ft·lb,22N·m) 

0.62 in. Tube 325kg-(:m {24ft·lb.32N·m) 

No cooling or 

TROUBLESHOOTING 

I 

'M~gneticclu tch does not engage 
{a) AJCiuseblown 
(b) Magnetic clutch faulty 
(c) A/Cswitchtaulty 
(d) Temp.controlresistor faulty 
(e) Thermistorfaulty 
(f) A/Camplifierfaulty 
(g) Wiringorgroundfaulty 
(h) Relrigerantempty 
(;) Heaterrelayfaulty 
(j) Circuitbrakerfaul t y 
(k) Pressure switch faulty 

Compressordoesnotrotateproperty 
(a) Orivebelt looseorbroken 
(b) Compressor faulty 

Expansion valve faulty 
leak in system 
FusibleplugonreceiverblownorCIOgged 
screen 

Remedy 

Replacefuseandcheckforshort 
01eckmagneticclutch 
Ctleck A/Cswitch 
Check resistor 
O.eckthermistor 
O.eckamplifier 
Repair as necessary 
Check refrigerantpreMure 
Check heater relay 
Cleek circuit braker 
01eck pressure switch 

Adjustorreplacedrivebelt 

Checkexpamionvalve 
Leak test system 
Check receiver 

I

Ch"koomo""" 

,,,. 
AC-9to14 
AC-24 
AC·33 
AC·34 
AC·31 

I 

:~:~~o14 
AC-16 
AC-9to 14 
AC·9to14 
AC-35 

AC-27 

AC·6.33 
AC·18 
AC-29 

I

AC·24 



Problem 

No cooling or warm 

{Cont'dl 

Cool air comes out 
intermittently 

Limited amount of 
coolairathighspeed 

Cool air comes out 
onlyathighspead 

Insufficient cooling 

Insufficient velocity 

A IR CONDITIONING SYSTEM- Troubleshooting AC-3 

TROUBLESHOOTING (Cont'd) 

Remedy ,,,. 
BIOWI:!rdoesnotoperate ,,, Hutercircuitbreakerblown Re$etCircuitbreakerandcheck AC·9to 14 

fo r short 

(bl A/Cswitchfaulty Cheek switch AC·33 

{c) Temp.controlresistorfaulty AC-34 

(d( Heater relay faulty Che<:kheaterrelay ,,, Blower motor faulty Check blower motor 

Ill Wiring faulty Repair as necessary AC-9to14 

(g( Magnetic valve faulty Check magnetic valve AC-37 

Magnetic clutch slipping Check magnet ic clutch AC-24 

Expansion valve faulty Check expans ion valve AC-6,33 

Wiring connection faulty Repair as necessary 

Excessive moisture inthesystem Evacuateandchargewstem AC-17 

Thermistor faulty Oleckthermistor AC-31 

A/Camplifierfaulty Check amplifier AC-35 

Condenser clogged AC-28 

Drive bel t slipping Check or replace drive belt AC-27 

Compressor faulty Check compressor AC-24 

lmufficientortoomo;chrefrigerant Check refrigerant charge 

Air in system EvKuateandchargesystem AC-17 

Condenser clogged Check condenser AC-28 

Drive belt slipping O.eek or replace drive belt AC-27 

Magnetic clutch faulty Check magnetic clutch 

Compressor faulty Oleckcompressor AC-24 

Expansion valve faulty Ched< e)tpansion valve AC-6.33 

Thermistor faulty Check thermistor AC-31 

A/Camplifierfaulty Check amplifier AC-35 

lnso;fficientortoomuchrefrigerant Check refrigerant charge AC4 

Airorexcessivecompressoroilinsystem Evacuateandchargesystem 

Receiver clogged I Check receiver AC·29 

Watervalvesetlaulty R~etwaterval ve cab le BE-45,49 

Evaporator clogged or frosted Clnn evaporatorfinsorfilters AC-31 

Airleakage fromcoolingunitorairduct Repair as necessary 

Repair as necessary 

Blowermotorfao;lty Replaceblovwrmotor 



AC·4 

Ouring()fltrltion. 
preuureonlow 
preuuresidesome· 
times becomes a 
~.euum•ndsome­

timesnormll 

AIR CONDITIONING SYSTEM- Troubleshooting 

Checking of Refrigeration System 
with Manifold Gauge 

This is a method in which the trouble is located by using a 
manifold gauge. 

Read the manifold gauge pressure with the following 
established conditions: 
{a) Temperature at the air inlet is 30- 35"C (86 -95" Fl 

{b) Enginerunningat2,000rpm 

(c) Blower speed set at high 

(d) A/C switch ON 
(e) Temperature control lever set at cool 

NOTE: The gauge indications may vary slightly due to 
ambient temperature conditions. 

1. NORMALLY FUNCTIONING RE FRIGERATION 
SYSTEM 

Gauge reading: 
Low pressure side 1.5 - 2.0 kg/cm1 

(21 - 28 psi, 147- 196 kPa) 
High pressure side 14.5 - 15.0 kg/cm1 

(206 - 213 psi) 
(1,422 - 1,471 kPa) 

2. MOISTURE PRESENT IN RE FRIGERATION SYSTEM 
Condition: Periodically cools and then fails to cool 

Moinureentered in 
refrig,trltionsynem 
fTHlHftUI)Insion 
nl1111orifice1nd 
temporlrilynops 
eyele.butnormll 
st1t1isrestored1fter 
ltimewhentha ice 
melts 

I 
Moinvrtinrefrig,trJtion 
systemfTNlHII 
~~~nsionv•lveorifice 
lndblockscirculuion 
ofrefri!llrlnt 

Remedy 

(1 ) Replaeerece.verand 
drier 

121 ReTT\0\Iemoisture in 
cyclethroughre· 
peltldVICUUm 
purging method 

(3) Charge re frigerant to 
proper1mount 



Symptom seen in 
refrige ration system 

Pressurelowonbothtow 
andhighpreuure sid~ 

· Bubbtesseen insigh t 
gtass 

tnsuffieienteooling 
performance 

Symptom seen in 
refrigeration system 

Pressurelowonbothlow 
andhighpressure sides 

Frostontubesfrom 

AIR CONDITIONING SYSTEM - Troubleshooting 

3. INSUFFICIENT REFRIGERANT 
Condition : Insufficient cooling 

Probable o:ause Diagnosis Remedy 

Gas leakage at some place Insufficient refrigerant in (1) Check with leak 
inrefrigerationsystem testerandrepeir 

AC·5 

I 
Refrigerant leaking (2) Chargerefrigerantto 

4. POOR CIRCULATION OF REFRIGERANT 

Condition : Insufficient cooling 

Refrigerant flow 
obstructed by dirt in 

Diagnos is 

Receiver dogged 

Remedy 

Replace receiver 



AC·6 

Symptom seen in 
rt lrifl rl tionsyntm 

PlftSUrH!oohighonboth 
lowlndhighprtssu~ 

sides 

Symptom seen in 
rt frigeration syn em 

Presturtstoohi!jhonboth 
lowandhi!jhprnsuresides 

Frostorlarge:amountol 
dewonpipingatlow 
pressure side 

AlA CONDITIONING SYSTEM - Troobleshooting 

5. REFRIGERANT OVERCHARGE OR INSUFFICIENT 
COOLING OF CONDENSER 

Condit ion : Does not coot sufficiently 

Unablttodtvelop 
wlliciantperformanee 
duetoueessivere· 
frlgtrantin1ynem 

Condenser cooling 
insufficient 

Diagnosis 

Exees1iverefrigtrant in 
eyele-refrige:rantover· 

"''""' 
Condenser cooling 
insufficient-condenser 
fin1Ciogogtdorlan 
motor faulty 

11) Clean condenser 
12) Ched.lanmotor 

ope~tion 

13\lfl11andl2)1rtin 
normalstatt,ch!(:k 
amountofrefrigtrant 

NOTE : Ventoutr• 
frigerantthrough 
ga..gem;mifoldlow 
prenuresidtby 
gradually opening 
valve. 

6. EXPANSION VALVE IMPROPERLY MOUNTED/ HEAT 
SENSING TUBE DEFECTIVE (OPENS TOO WIOE ) 

Condition : Insufficient cooling 

Probilbl t ~se 

Troubltin tx~ns.ionvalve 

orhntMf1tirogtubenot 
innalledc:orrectly 

Remedy 

11) Checkhutsensi"'ll 
tube installed 
condit ion 

121 If Ill it normal, ten 
ex~nsionva1Vflin 

Replace if defective 



Symptom stenln 
refrige ration synem 

AIR CONDITIONING SYSTEM - Troubleshooting 

7. AIR PRESENT IN REFRIGERATION SYSTEM 

Condition : Does not cool down sufficiently 

AC-7 

NOTE: These gauge indications are shown when the 
refrigeration system has been opened and the refrigerant 
chargedwithoutvacuumpurging. 

Remedy 

Prt'$$urestoohighonboth Air enter!'drefri!l'!rlt ion Air present in 
refrigeration system 

Il l Replaeeretei~rand 

drier low and highpreuuresides 

Symptom seen in 
refriger~tion synem 

Vacuumindicnedonlow 
prenureside,verylow 
pressureindic:atedonhigh 
pressure side 

Frostordewseenon 
pipingbeforeandafter 
l'fllliverand drierOriK· 
p;~nsionvalve 

' lnsuffieientvlttlum 
purgif19Dinew 
refri~ttrent 

121 Cheekeompreuoroil 
toseeifdinyorin­
s.uffic:ient 

(31 Vecuumpurgeand 
c:hergenewrefrigerant 

8. REFRIGERANT DOES NOT CIRCULATE 

Condition : Does not cool (Cools from time to time in 
some cases) 

Refr igerantflowob· 
struc:tedbymoistureor 
dirtinref rigerantfreez· 
ingorldheringtoexpan­
sionva!veorifice 

Refri!l'!rlntflowob· 
strucudbyg~slukage 

from t Kp<lntionvalve 
heatsensin11tube 

Oiegnosis 

EKpansionvalveori fice 

""""' I 
Refri~ttrantdoe'lnot 

flow 

Allowto standforsome 
timeandthenrestart 
operation to determine 
if troubleiseausedby 
moinureordirt. 

lfc:eusedbymoisturt, 
reftrtostep2onpl!l'! 
AC-4. 

lfc:ausedby dirt. remove 
eKpensionvalveand 
c:lunoffdirtbyblowing 
withair. lfunableto 
remove dirt, replace 
valve, 

Vaeuumpurgeandchargt~ 

new refrigerant to proper 

Forgasleakagefromheat 
sensing tube. replace 
upansionval~. 



Symptom seen in 
refrigeration tyt ttm 

Prenuretoohighonlow 
pressure side 

Prenuretoolowtthigh 
pressure side 

Manifold gauge set 

Ohmmeter 

9. INSUFFICIENT COMPRESSION 

Condition : Doet not cool 

Probablt~use r Diagnosis 

Compreniondefective 

I 
Vllvtltakingorbroken, 
shdlngptrts 
(pinon,cyl ind.e r,gas;ket, 
etc.lbrollen 

Remedy 

Replaeeorrep.aireom· 

SPECIAL TOOLS AND EQUIPMENT 

Toevacuateandch.,gesystem 

Totlectr lcaldiagnosis 



AIR CONDITIONING SYSTEM - Air Conditioning System Circuit AC-9 

AIR CONDITIONING SYSTEM CIRCUIT 

FJ 60 Series (Single A!CJ 



AC-10 AIR CONDITIONING SYSTEM - Air Conditioning System Circuit 

FJ 70Series 

AIR CONDITIONING SYSTEM CIRCUIT (Cont'd) 
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AIR COND ITIONING SYSTEM - Air Conditioning System Circuit AC·11 

AIR CONDITIONING SYSTEM CIRCUIT (Cont' d) 

BJ, HJ 60 Series {Single A/C) 



AC-12 AIR CONDIT IONING SYSTEM- Air Conditioning System Circuit 

AIR CONDITIONING SYSTEM CIRCUIT (Cont'd) 

BJ, HJ 70 Series 
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AIR CONDITIONING SYSTEM - Air Condit ioning System Circui t AC-13 

AIR CONDITIONING SYSTEM CIRCUIT (Cont' d) 
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AC-14 AIR CONDITIONING SYSTEM- Air Conditioning System Circuit 

AIR CONDITIONING SYSTEM CIRCUIT (Cont'd) 

HJ 60 Series (Dual A /C) 
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AIR CONDITIONING SYSTEM - On-Vehicle Inspection AC-15 

'""''"'~'"'" PS"'mo 
F~n Pulley 

Ahem1tor 

AC 
Comprenor 

·-... ,_ r1nkPulley 

'" '"'~'"' '"'" ~,.~, 
''" Pulley 

A ltern1tor 

PS ··----
Pump 

Cr1nkPulley 

ON -VEHICLE INSPECTION 
1. CHECK CONDENSER FINS FOR BLOCKAGE OR 

DAMAGE 

If the fins are clogged, clean them wi th pressurized water. 

CAUTION: Be careful not to damage the fins. 

2. CHECK DRIVE BELT TENSION 

(Ex. Canada) 

Drive belt tension at 10 kg (22.0 lb, 98 Nl: 
mm(in.) 

Engine New belt 

JF 12 - 15 (0.47- 0.59) 15- 21 (0.59- 0.83) 

3B 9- 12 (0.35- 0.47) 12 - 16 (0.47- 0.63) 

2H 14- 19 (0.55- 0.75) 19- 25 (0.75- 0.98) 

(Canada) 

Using a bel t tension gauge, check the drive belt tension. 

Belt tension gauge : 

Nippondenso BTG -20 (95506-00020) or 
Borroughs No. BT-33-73F 

Drive belt tension : 

New belt 125 ± 25 lb 
Used belt 80 ± 20 lb 

NOTE : 
• "New belt" refer5 to a new belt which has never been 

"""· • "Used belt" re fers to a belt which has been used on a 
running engine for 5 minutes or more. 

3. START ENGINE 

POSITION THE TEMPERATURE CONTROL RESISTOR 
ON "MAX COOL" OR TURN ON A/C SWITCH 

Check that the A/C operates at each position of the blower 
switch. 

If A/C does not operate, check A/C fuse. 

CHECK MAGNETIC CLUTCH OPERATION 

CHECK THAT IDLE INCREASES 

When the magnetic clutch engages, engine revolution 
shou ld increase. 

Standard idle up rpm: JF, 38 900- 1,000 rpm 
2H 800 - 900 rpm 

7. CHECK AMOUNT OF REFRIGERANT 

If you can see bubbles in the sight glass, additional re­
frigerant is needed. (See page AC-16) 

8. IF NO OR INSUFFICIENT COOLING, INSPECT FOR 
LEAKAGE 
Using a gas leak tester, inspect each component of the 
refrigeration system. 



AC·16 AIR CONDITIONING SYSTEM - Refrigeration System 

~ _:::- 0- ' ' 
- ' · e I 

Symptom 

Bllbblespresent insightgl.ss 

Nobubblespresentinsightgl.ss 

3 I Notemperaturedifferenee 
betweeneompressor inletand 
outlet 

Temperature between eomprnsor 
inletandoutletisnoticeablv 
different 

lmmediatelyafter the aorcondi­
tioneristumedoff,relrii&rlnt 
insightglassstaysclnr 

6 I Whentheaireonditioneristurned 
off,refrigerantfoamsandthen 
stays clear 

Cha,gilng Hose To Ref rigertt ion 

~ System 

To:anifold~ 
Gauge 

To Compressor 

REFRIGERATION SYSTEM 

Checking of Refrigerant Charge 
1. RUN ENGINE AT FAST IDLE 

2. OPERATE AIR CONDITIONER AT MAXIMUM 
COOLING FOR A FEW MINUTES 

3. CHECK AMOUNT OF REFRIGERANT 

Observe the sight glass on the receiver. 

j Amount olrlfri9&rant 

lnwffieient 

None,toomuchorwfficient 

Emptyornearlyempty 

Proper ortoorruch 

Too much 

Proper 

Rt medy 

Oleck for leak with g.at leak tester 

Relertoitems3and4 

Evacua teandchargesysttm. 
Then c:Mclo; for Ink with giS ltak 

Refertoi tems5end6 

Oischargethte• cessrefrigerlnt 
to specified amount 

Installation of Manifold Gauge Set 
NOTE : Fittings for attaching the manifold gauge set are 
located on the compressor service valves. 

1. CLOSE BOTH HAND V ALVES OF MANIFOLD 
GAUGE SET 

2. INSTALL CHA RGING HOSES OF GAUGE SET TO 
SERVICE VA LV ES 

Connect the low pressure hose to the suction service valve 
and the high pressure hose to the discharge service valve. 
Tighten the hose nuts by hand: 

NOTE: Do not apply compressor oil to the seat of the 
connection. 



AIR CONDITIONI NG SYSTEM - Refrigeration System AC-17 

Discharging of Refrigeration System 
CONNECT MANIFOLD GAUGE SET TO COMPRESSOR 

2. PLACE FREE END OF CENTE R HOSE IN A SHOP 
TOWEL 

3. DISCHARGE SYSTEM 
(a) Slowly open the high pressure hand valve to adjust 

the refrigerant flow. Do not open the valve very 
much. 

CAUTION : If refr igerant is al lowed to escape too fast, 
compressor oil will be drawn out of the system. 

(b) Check the shop towel to make sure no oil is being 
discharged. 
If oil is present, partially close the hand valve. 

(c) Aher the manifold gauge reading drops below 3.5 
kg/cm1 (50 psi, 343 kPa), slowly open the low pres­
sure valve. 

(d) As the system pressure drops, gradually open both 
high and low valves until both gauges read 0 kg/em' 
(Opsi,O kPa). 

Evacuating and Charging of 
Refrigeration System 

NOTE: 
• Whenever the air conditioning system has been ex· 

posed to the atmosphere, it must be evacuated. 

• A her installation of a component, the system should 
be ev&euated for approximately 15 minutes. A com­
ponent in service that has been opened fo r repair 
should be evacuated for 30 minutes. 

1. EVAC UATE SYSTEM 
(a) Connect a manifold gauge set. (See page AC·16) 

(b) Install the center hose of the gauge set to the vacuum 
pump inlet. 

(c) Run the vacuum pump, and then open both hand 
valves. 

(d) Alter about ten minutes, check that the low pressure 
gauge reads more than 600 mmHg (23.62 in. Hg, 
80.0 kPa) of vacuum. 

lf the reading is not more than 600 mmHg (23.62 in. Hg, 
80.0 kPa), close both valves and stop the vacuum pump. 
Check the system for leaks and repair as necessary. 
If no leakage is found, continue evacuating the system. 

(e) After the low pressure gauge indicates more than 
700 mmHg (27.56 in. Hg, 93.3 kPa) of vacuum, con­
tinue evacuating for 15minutes. 

(f) Close both hand valves, and stop the vacuum pump. 
Disconnect the hose from the vacuum pump. 

The system is now ready for charging. 



AC-18 AIR CONDITIONING SYSTEM - Refrigeration System 

""""TCooo~ioo 
Di~-;i\ 

2. INSTALL REFRIGERANT CONTAINER TAP VALVE 

CAUTION : Observe t he p!"ecautions listed in the front 
of this section. 

(a) Before installing the valve on the refrigerant con­
tainer, turn the handle counterclockwise until the 
valve needle is fully retracted. 

(b) Turn the disc counterclockwise until it reaches its 
highest position. 

Screw down the valve on the refrigerant container. 

(c) Connect the center hose to the valve fining. Turn the 
disc fully clockwise by hand. 

(d) Turn the handle clockwise to make a hole in the 
sealed tap. 

(e) Turn the handle fully counterclockwise to fill the 
center hose with gas. Co not open the high and low 
pressure valves. 

(f) loosen the center hose nut connected to the center 
fitting of the manifold gauge until a hiss can be 
heard . 
Allow air to escape for a few seconds, and then 
tighten the nut. 

3. TEST SYSTEM FOR LEAKS 

NOTE : After evacuating the system, check for leaks. 

(a) Install the refrigerant can tap valve as described in 
step 2. 

(b) Open the high pressure valve to charge the system 
with refrigerant vapor. 

(c) When the low pressure gauge reads 1 kg!cm1 (14 
psi, 98 kPa),closethehigh pressu re valve. 

(d) Using a halide gas leak detector, propane torch, or 
electric leak detector, check the system for leaks. 

If a leak is found, repair the faulty component or con nee-
tion. 

(e) After checking and repairing the system, perform the 
following: 

• Turn the container tap handle fully clockwise. 

• Disconnect the center hose from the can valve fit· 
ting. 

• Evacuate the system for at least 15 minutes. 
(See step 1 on page AC-16) 

4. CHARGE EMPTY SYSTEM (LIQUID) 

NOTE: This step is to charge an empty system through 
the high presst~re side with refrigerant in a liquid state. 
When the refrigerant container is held upside down, re­
frigerantwillenterthesystemasaliquid. 

CAUTION: 
• Never run the engine when charging the system through 

the high pressu re side. 

• Do not open the low pressure valve when the system 
is being charged with liquid refrigerant . 



AIR CONDITIONING SYSTE M- Refrigeration System AC-19 

{a) Close both high and low pressure valves complete ly 
after the system is evacuated. 

(b) Install the refrigerant can tap valve as described in 
step 2. 

(c) Open the high pressure valve fu!!y,and keep the con­
tainer upsidedown . 

(d) Charge the system with more than one container 
{400 g, 0.9 !b) than the specified amount. Then, c!ose 
thehighpressureva!ve. 

Specified amount: 
Single AIC 650 - 750 g {1.4 - 1.71b) 
Dual A/C 1,350 - 1,450 g {3.0 - 3.21b) 

NOTE: 
• A fu!!y charged system is indicated by t he receiver 

sight glass being free of any bubbles. 

• It the low pressure gauge does not show a reading, 
the system is c logged and must be required. 

5. CHARGE EMPTY OR PARTIALLY CHARGED SYSTEM 
{VAPOR ) 

NOTE: 
• This step is to charge the system throu gh the low 

preSSl.Jre side with refrigerant in a vapor state. When 
the refrigerant container is placed rightside up, re­
frigerantwi!!enterthesystemasavapor. 

• Put the refrigerant container in a pan of warm water 
{maximum temperatu re 40"C (140" F) to keep the 
vapor pressure in the container slightly higher than 
vapor pressure in the system. 

(a) Instal! the refrigerant can tap valve as described in 
step 2. 

(b) Open the low pressure valve. Adjust the valve so that 
the low pressure gauge does not read over 4.2 kg} 
cml (60 psi , 41 2 kPa ). 

(c ) Run the engine at fast idle and operate the ai r condi-
tioner. 

CAUTION: Be $Ure to keep the container in the upright 
position to prevent liquid refrigerant from being charged 
into the system through the suction side, resulting in 
possible damage to the compressor. 
(d ) Charge the system with more than one container 

(400 g, 0.91b) than the specified amount. Then, close 
the low pressure valve. 

Specified amount : 
Single A/C 650 - 750 g (1.4 - 1.71b) 
Dual A/C 1,350 - 1,450 g (3.0 - 3.2 I b) 

NOTE: A fu!!y charged system is indicated by the 
receiver sight glassbeingfreeofany bubbles. 



AC-20 AIR CONDITIONIN G SYSTE M - Refrigeration System 

6. IF NECESSARY, CHARGE SYSTE M WITH ANOTHER 
REFRIGERANT CONTAINER 

(a) When the refrigerant container is empty, close the 
pressure valves. 

(b) Remove the can tap valve from the container. 

(c) Attach the can tap valve to a new refrigerant con-
tainer. 

(d) Purge the air from the center hose by barely opening 
the low pressure valve and loosening the valve disc. 

(e) Make a hole in the sealed tap of the new container 
andchargethesystem. 

CAUTION : Be careful not to overcharge the refrigerant 
as it could cause fa ilure of the bearings and belt. 

7. WHEN SYSTE M IS FULLY CHARGED, DISCONNECT 
MANIFOLD GAUGE SET 

(a) Close both low and high pressure valves. 

(b) Close the valve of the refrigerant container. If using 
one pound containers of R-12, allow the remaining 
refrigerant to escape by slowly removing the charge 
line. 

(c) Turnofftheengine. 

(d) Using a shop rag, quickly remove both hoses from 
thecompressorseNicevalves. 

WARNING: Care must be taken to protect eyes and 
skin when removing the high pressure hoses. 
(e) Putthecap nuts on the service valve fittings. 

Performance Test 
1. INSTALL MANIFOLD GAUGE SET 

(a) Close the " HI" and "LO" hand valves. 

(b) Connect the high pressure hose to the discharge 
servicevalveofthecompressor. 

(c) Connect the low pressure hose to the suction service 
valve of the compressor. 

RUN ENGINE AND OPER ATE AIR CONDITIONER 
(a) Run the engine at 2,000 rpm 

(b) Set the blower switch at "HI". A!C switch or temp. 
control switch "ON", temperature control at "COOL", 
and air flow control at "VENT". 

(c) Keep all windows and doors open. 

3. POSITION THERMOMETERS 

(a) Place a dry bu lb thermometer in the cool air outlet . 

(b) ~~~~~a psychrometer close to the inlet of the cooling 



AIR CONDITIONING SYSTE M- Refrigeration System AC-21 

HOW TO READ THE GRAPH : 

4. WAIT UNTIL AIR CONDITI ONI NG SYSTE M 
STABILIZES 

(a) Check that the reading on the high pressure gauge is 
14.0- 15.5 kg/em' (199- 220 psi, 1,373- 1,520 
kPa). 

If the reading is too high, pour water on the condenser. If 
the reading is too low, cover the front of the condenser. 

(b) Check that the reading on the bulb thermometer at 
the air inlet is 25- 35"C (77- 95" F). 

5. CHECK PERFORMANCE OF AlA CONDITIONING 
SYSTEM 

(a) Calculate the relative humidity from the psych ro­
metric graph by comparing the wet· and dry-bulb 
readingsofthepsychrometerattheairinlet. 

After measuring the temperatures of the IWt· and dry· 
bulb thermometers at the evaporator air inlet, relative 
humidity(%)canbeobtained. 
Example: Supposing dry· and wet·bu lb temperatures at 
theevaporatorairinletare25"C(71°F)and 19.5"C (67°F), 
respectively.Thepointof intersectionolthedottedlines 
inthe graphis60%. 

. ., 

~-c ~ ·- ~ ~~ I ~ 
, I so 

50 60 70 
Relative Humidity(%) 

-DRY-BULB TEMPERATURE "C("F) 

(b) Measure the dry-bulb temperature at the cool air out­
le t. and calculate the difference between the inlet dry­
bu lbandoutletdry-bulbtemperatures. 

(c) Check that the intersection of the relative humidity 
and temperature difference is between the two 
hatched lines. 

If the intersection is within the two lines, cooling perfor· 
mance is satisfactory. 



AC-22 -System Com 

7os."'" SYSTEM COMP'~'"" NENTS 

AIR CONDITIONING SYSTEM 



Front Cooling Unit 

Grommet<: 

M Sy"'m Compo"''" ' d ) AIR coNDITIONING svsTE - ONENTS (Cont 
SYSTEM COMP 

AC·23 

LiQuid Line 

'""' 

Rear Cooling Unit 



AC-24 AlA CONDITIONING SYSTEM - Compressor 

COMPRESSOR 
ON-VEHICLE INSPECTION 

1. INSTALL MAN IFOLD GAUGE SET 

(a) Close the "HI" and "LO" hand valves. 

(b) Connect the high pre5sure hose to the discharge ser­
vicevalveofthecompressor. 

(c) Connect the low pressure hose to the suction service 
valveofthecompre5sor. 

2. RUN ENGINE AT FAST IDLE 

3. CHECK COMPRESSOR 

(a) High pressure gauge reading is not low and low pres· 
sure gauge reading is not higher than normal. 

(b) Metallic sound 

(c) Leakage from shaft seal 

If defects are found, repairthecompre5sor. 

4 . CHECK MAGNET IC CLUTCH 

{a) Inspect the pre5sure plate and the rotor for signs of 
oil. 

(b) Check the clutch bearings fo r noise and grease leakage. 

(c) Using an ohmmeter, measure the re5istance of the 
stator coil between the clutch lead wire and ground. 

If the resistance is not within tolerance, replace the coil. 

Standard resistance: 3.7 : 0.2n at 20"C (68" F) 



3F Engine Series 

Compressor 

36 Engine Series 

AIR CONDITI ONING SYSTEM - Compressor AC·25 

ComprnsorMO\Int ing 
Br-.:ke t 



AC-26 

2H Engine Series 

A IR CONDITIONING SYSTEM - Compressor 

REMOVAL OF COMPRESSOR 

RUN ENGINE AT IDLE FOR 10 MINUTES WITH AIR 
CONDITIONING ON 

2. DISCONNECT NEGATIVE CABLE FROM BATTERY 

3. DISCONNECT CLUTCH LEAD WIRE FROM WIRING 
HARNESS 

4. DISCHARGE REFRIGERANT FROM 
REFRIGERATION SYSTEM (See page AC-16) 

5. DISCONNECT TWO FLEXIBLE HOSES FROM 
COMPRESSOR SE RV ICE VA LVES 

Gap the open fitting immediately to keep moisture out of 
the system. 

6. REMOVE COMPRESSOR 

(a) Loosen the drive belt. 

(b) Remove the compressor mounting bolts and the 
compressor. 



AIR CONDITIONING SYSTEM- Compressor AC-27 
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INSTALLATION OF COMPRESSOR 
(See pages AC-25, 26) 

1. INSTALL COMPRESSOR WITH FOUR MOUNTING 
BOLTS 

2. INSTALL DRI VE BELT 

(a) Install the drive belt to the pulley. 

(b) Tighten the belt with the adjusting bolts. 

(Ex. Canada) 

Drive belt tension at 10 kg (22.0 lb. 98 N): 

mm(in.) 

Engine Newbelt I 
12- 15 (0.47- o.591 1 15- 21 10.59- o.a31 

38 9- 12 (0.35- 0.471 1 12- 16 (0.47- 0.631 

14-19 10.55-0.75) 1 19-25 10.75-0.98) 

(Canada) 

Using a belt tension gauge, check the drive belt tension. 

Belt tension gauge: 

Nippondenso BTG-20 {95506-00020) or 
Borroughs No. BT-33-73F 

Drive bel t t ension: 

New belt 125 ± 25 lb 
Used belt 80 ± 20 lb 

NOTE: 
• "New belt" refers to a new belt which has never been 

"'"'· • "Used belt" refers to a belt which has been used on a 
runningenginefor5minutesormore. 

3. CONNECT TWO FLEXIBLE HOSES TO COMPRESSOR 
SERVICE VA LVES 
Torque: Discharge line 225 kg-em (16 ft·lb, 22 N-m) 

Suct ion line 325 kg-em (24 ft-lb, 32 N·ml 

4. CONNECT CLUTCH LEAD WIR E TO WI RING 
HARNESS 

5. CONNECT NEGATIVE CABLE TO BATTERY 

6. EVACUATE AND CHARGE REFR IGERATI ON 
SYSTEM (See page AC- 17) 



AC-28 AIR CONDITIONING SYSTEM - Condenser 

CONDENSER 
ON -VEHICLE INSPECTION 

1. CHECK CONDENSER FINS FOR BLOCKAGE OR 
DAMAGE 
If the fins are clogged, wash them with water and dry with 
compressed air. 
CAUTION: Be careful not to damage the fin s. 
If the fins are bent, straighten them with a screwdriver or 
pliers. 

2. CHECK CONDENSER FITTINGS FOR LEAKAGE 
Repair as necessary. 

REMOVAL OF CONDENSER (See pages AC-22, 23) 
1. DISCHARGE REFRIGERATION SYSTEM 

(See page AC-17) 

2. REMOVE FRONT GRILLE AND HOOD LOCK BRACE 

3. REMOVE RADIATOR UPPER SUPPORT (70Series only) 

DISCONNECT DISCHARGE TUBE FROM CONDENSER 
INLET FITTING 

5.-1 (60Series) 
DISCONNECT LIQUID LINE TUBE FROM CONDENS. 
ER OUTLET FITTING AND L IQUID LINE TUBE CLAMP 

5.-2 (70 Series) 
DISCONNECT TWO LIQUID LINE TUBES FROM 
RECEIVER 
NOTE: Cap the open fittings immediately to keep mois­
ture out of the system. 

6. REMOVE RECEIVER (70 Series only) 

7. REMOVE CONDENSER 
Remove the four bolts. 

INSTALLATION OF CONDENSER (See pages AC-22, 23) 
INSTALL CONDENSER 
Install the fo~r bolts, making sure the rubber cushions fit 
on the mount1ng flanges correctly. 

2. INSTALL RECEI VER (70 Series only) 

3.-1 {60 Series) 
CONNECT LIQUID LINE TUBE TO CONDENSER, 
LIQUID LINE TUBE CLAMP AND DISCHARGE 
HOSE TO CONDENSER 

3.·2 (70 Series) 
CONNECT TWO LIQUID LINE TUBES TO RECE IVER 
AND DISCHARGE TUBE TO CONDENSER 
Torque: Liquid line tube 135 kg-em (10 ft·lb, 13 N-m) 

Discharge tube 225 kg·cm (16 ft-lb, 22 N·m) 

4. INSTAL L RADIATOR UPPER SUPPORT (70 Series only) 

5. INSTALL FRONT GRILLE AND HOOD LOCK BRACE 

6. IF CONDENSER IS REPLACED, ADD COMPRESSOR 
OIL TO COMPRESSOR Add 40 - 50 cc (1.4 - 1.7 oz) 

7. EVACUATE, CHARGE AND TEST REFRIGERATION 
SYSTEM (See page AC-17) 



AIR CONDITIONING SYSTEM- Re<:eiver, Front Cooling Unit AC-29 

RECEIVER 
ON-VEHICLE INSPECTION 

CHECK SIGHT GLASS, FUSIBLE PLUG AND FITTINGS 
FOR LEAKAGE (See page AC-16) 

Useagasleak tester. Repair as ne<:essary. 

REMOVAL OF RECEIVER 
(See pages AC-22, 23) 

1. DISCHARGE REFRIGERATION SYSTEM 
(See page AC-17) 

2. DISCONNECT TWO LIQUID TUBES FROM 
RECEIVER 

NOTE: Cap the open fittings immediately to keep mois· 
rure out of the sy~tem. 

3. REMOVE RECEIVER FROM RECEIVER HOLDER 

INSTALLATION OF RECEIVER 
(See paga AC-22, 23) 

1. INSTALL RECEIVER IN RECEIV ER HOLDER 

NOTE: Do not remove the caps until ready for con· 
ne<:tion. 

2. CONNECT TWO LIQUID TUBES TO RECEIVER 

Torque: 135 kg-em (10 ft-lb, 13 N·m) 

3. IF RECEIVER WAS REPLACED, ADD COMPRESSOR 
OIL TO COMPRESSOR 

Add 20 cc {0.7 oz) 

4. EVACUATE, CHARGE AND TEST RE FRI GERATION 
SYSTEM (See page AC-17) 

FRONT COOLING UNIT 
ON -VEHICLE INSPECTION OF 
EXPANSION VALVE 

CONNECT MANIFOLD GAUGE TO COMPRESSOR 

2. CHECK EXPANSION VALVE OPERATION 

(a) Run the engine at fast idle with the air conditioning 
00. 

{b) Che<:k that the low pressure reading is between 0.5 
-5.0 kg/cm1 {7- 71 psi, 49-490 kPa) . 

If the reading is too low, check and replace the expansion 
valve and/or receiver. 

If the reading is too high, tighten the remote valve holders 
and/or replace the expansion valve. 



AC-30 AIR CONDITIONING SYSTEM- Front Cooling Unit 

REMOVAL OF FRONT COOLING UNIT 

1. DISCONNECT NEGATIVE CABLE FROM BATTERY 

2. DISCHARGE REFRIGERATION SYSTEM 
(See page AC-17) 

3. DISCONNECT SUCTION FLEXIBLE HOSE FROM 
COOLING UNIT OUTLET FITTING 

4. DISCONNECT LIQUID LINE TUBE FROM COOLING 
UNIT INLET FITTING 

NOTE : Cap the open fittings immediately to keep mois­
ture outofthesystem. 

5. REMOVE GROMMETS FROM INLET AND OUTLET 
FITTINGS 

6. REMOVE FOLLOWING COMPONENTS: 

(a) Glovebox 

(b) Duct 

{c) Instrument panel brace (7 0seriesonly) 

7. DISCONNECT FOLLOWING CONNECTOR : 

Connector connected to vehicle wire harness 

8. REMOVE COOLING UNIT 

Remove the two nuts, four screws and one bolt. 

9. REMOVE A/C WIRE HARNESS FROM COOLING UNIT 

DISASSEMBLY OF FRONT COOLING UNIT 
(See pages AC-22, 23 ) 

1. REMOVE LOWER AND UPPER CASE FROM 
EVAPORATOR 

2. REMOVE HOLDER (70 Series only) 
Remove two screws. 



AIR CONDITIONING SYSTE M -Front Cooling Unit 

3. REMOVE COMPONENTS FROM EVAPORATOR 

(a) Remove the heat insulator. 

AC-31 

(b) Disconnect the liQuid line tube from inlet fitt ing of 
the expansion valve. 

(c) Disconnect the expansion valve from the inlet fi tt ing 
of the evaporator. 

(d) Remove the pressure switch, if necessary. 

Evaporator 
INSPECTION OF EVAPORATOR 

1. CHECK EVAPORATOR FI NS FOR BLOCKAGE 

If the fins are clogged, clean them with compressed air. 

CAUTION : Never use water to clean the evaporator. 

2. CHECK FITTINGS FOR CRACKS OR SCRATCHES 

Repair as necessary. 

Thermistor 
INSPECTION OF THERM ISTOR 

CHECK THERMISTOR OPERAT ION 

(a) Place the thermistor in cold water. While varying the 
temperature of the water, measure the resistance at 
the connector and, at t he same time, measure the 
temperature of the water wi th a thermometer. 

(b) Compare the two readings on the chart. 

If the intersection is not between the two lines, replace the 
thermistor. 

ASSEMBLY OF FRONT COOLING UNIT 
(See pages AC-22, 23 ) 

INSTALL COMPONENTS ON EVAPORATOR 

(a) Connect the expansion valve to the inlet fitting of the 
evaporator. TorQue the nut. 

Torque: 235 kg-em (17 ft-lb , 23 N·m) 

NOTE: Be su re that the 0-ring is posit ioned on the tube 
fitting. 



AC-32 AIR CONDITIONING SYSTEM - Front Cooling Unit 

(b) Connect the liquid line tube to the inlet fitting of the 
expansion valve. Torque the nut. 

Torque: 135 kg-em (10 ft ·lb, 13 N-m) 

(c) Install the pressure switch if removed . 

Torque: 135 kg-em (10 ft-lb, 13 N·m) 

(d) Install the heat insulator. 

2. INSTAll THERMISTOR ON EVAPORATOR 

3. INSTALL UPPER AND LOWER CASES ON 
EVAPORATOR 

INSTALLATION OF FRONT COOLING UNIT 

1. INSTAll AJC WIRE HARNESS TO COOLING UNIT 

2. INSTALL COOLING UNIT 

Install the cooling uni t with the two nuts, four screW5 and 
one bolt. 

CAUTION: Be careful not to pinch the wire harness 
whileinstallingthecoolingunit. 

3. INSTAll BRACE (70 Series only ) 

4. INSTAll GLOVE BOX AND OUCT 

5. INSTAll GROMMETS ON INLET AND OUTLET 
FITTINGS 

6. CONNECT LIQUID LINE TUBE TO COOLING UNIT 
INLET FITTINGS 

Torque: 135 kg-em {10 ft-lb, 13 N·m) 

7. CONNECT SUCTION FLEXIBLE HOSE TO COOLING 
UNIT OUTLET FITTING 

Torque: 325 kg-em {24 ft-lb, 32 N·m) 

8. IF EVAPORATOR WAS REPLACED, ADD 
COMPRESSOR OIL TO COMPRESSOR 

Add 40 -50 cc {1.4- 1.7 oz ) 

9. CONNECT NEGATIVE CABLE TO BATTERY 

10. EVACUATE, CHARGE AND TEST REFRIGERATION 
SYSTEM (See page AC-17) 



AI R CONDITIONING SYSTEM- Expansion Valve, NC Switch AC-33 

EXPANSION VALVE 
ON-VEHICLE INSPECTION 

1. CHECK QUAN TITY OF GAS DURI NG REFRIGERA· 
TION CYCLE (See page AC-16) 

2. INSTA LL MANIFOLD GAUGE SET 

(a) Close the high preuure and low pressure valves. 

(b) Connect the high pressure hose to the discharge 
service valve of the compressor. 

(c) Connect the low pressure hose to the suction service 
valve of the compressor. 

3. RUN ENGINE 

Ru n the engine at 2,000 rpm for at least 5 minutes. 
Then check that the high pressure reading is 13- 15 
kg/cm1 (185-213psi, 1,275-1 .471 kPa). 

4. CHECK EXPANSION VALVE 

If t he expansion valve is fau lty, the low pressure reading 
will drop to 0 kg/cm1 (0 psi, 0 kPa). otherwise it is OK. 

NOTE : When the low pressure drops to 0 kg/cm1 (0 psi, 
0 kPa) , feel the receiver's "IN" and "OUT" sides for no 
temperatu re difference. 

A / C SWITCH (60 Series) 
ON -VEHICLE INSPECTION 

DISCONNECT NEGATIVE CABLE FROM BATTER Y 

2. RE MOVE CENTER CLUSTER PANEL 

3. DISCONNECT A/C SWITCH CONNECTOR 

4. CHECK A/C SWITCH FOR CONTINUITY 

Using an ohmmeter, check continuity between the ter· 
minals for each switch position shown in the table. 

If there is no continuity, replace the NC switch. 

5. CONNECT A/C SWITCH CONNECTOR 

6. INSTALL CENTER CLUSTER 

7. CONNECT NEGATIVE CABLE TO BATTERY 



AC-34 AIR CONDITIONING SYSTEM - Temp. Control Resistor, Refrigerant Lines 

~~0~·~''"'~ .. ~~~;~~" 
OFF ~ "~. 

V;mable 11 
resistance 

on 
Temp. Control Resistor 

TEMP. CONTROL RESISTOR 
(70 Series) 
ON-VEHICLE INSPECTION 

1. DISCONNECT NEGATIVE CABLE FROM BATTERY 

2. REMOVE CENTER CLUSTER PANEL 

3. DISCONNECT TEMP. CONTROL RESISTOR 
CONNECTOR 

4. CHECK TEMP. CONTROL RESISTOR FOR 
RESISTANCE 

Using an ohmmeter, check for resistance between the 
terminals while rotating the resistor. 

If an ohmmeter indicates incorrect resistance, replace the 
resistor. 

5. CONNECT TEMP. CONTRO L RESISTOR CONNECTOR 

6. INSTAL L CENTER CLUSTER PANEL 

7. CONNECT NEGATIVE CABLE TO BATTERY 

REFRIGERANT LINES 
ON-VEHICLE INSPECTION 

1. INSPECT HOSES AND TUBES FOR LEAKAGE 

Use a gas leak tester. Replace if necessary. 

2. CHECK THAT HOSE AND TUBE CLAMPS ARE 
NOT LOOSE 

Tighten or replace, as necessary. 

REPLACEMENT OF REFRIGERANT LINES 
(See pages AC-22, 23 ) 

1. DISCHARGE REFRIGERATION SYSTEM 
(See page AC-17) 

2. REPLACE FAUL TV TUBE OR HOSE 

NOTE: Cap the open fittings immediately to keep 
moisture out of the system. 

TorquespecificationforO-ringfittirvgs 

0.62 in.ll!beforsuctionl ine 325kg-cm l24ft-lb,32N·ml 

3. EVACUATE, CHARGE AND T EST RE FRIGERATION 
SYSTEM (See page AC-17) 



AIR CONDITION ING SYSTEM -Pressure Switch, Air Conditioner Amplifier AC·35 

~ 
CompressorCu1..aff 
Adjuning Knob 

PRESSURE SWITCH 
(See pages AC·22, 23 ) 

INSPECTION OF PRESSURE SWITCH 

1. CHECK REFRIGERANT PRESSURE 

(a) Connect the hoses of the manifold gauge set to the 
compressor service valves and observe the gauge 
reading. 

(b) The gauge reading must be more than 2.1 kg/em' 
(30 psi, 206 kPa) when the ambient temperatu re is 
higher than 0°C (32°F). 

If the pressure is less than 2.1 kg/em' (30 psi, 206 kPa). 
charge the refrigerant. 

2. CHECK PRESSURE SWITCH 

{a) Remove the glove box. (Ex. Dual A/C) 

(b) Disconnect the lead wires of the AIC harness. 

(c) Using an ohmmeter, check the continuity between 
the two terminals of the pressure switch. 
The ohmmeter must indicate zero ohms. 

If there is no continuity, replace the pressure switch. 

3. REINSTALL REMOVED PARTS IN REVERSE ORDER 

AIR CONDITIONER AMPLIFIER 
(See pages AC·22, 23) 

INSPECTION OF AIR CONDITIONER 
AMPLIFIER 

CHECK ENGINE SPEED DETECTING CIRCUIT 

(a) Run the engine and operate the air conditioner. 

(b) Check that the magnetic clutch disengages at the 
specified engine revolution. 

Cut·off rpm : 600 - 700 rpm 

If the cut·off rpm is too high, turn the adjusting knob 
clockwise to adjust. 

lf the cut·off rpm is too low, turn the adjusting knob 
counterclockwise to adjust . 



AC-36 

REAR COOLING UNIT 
{60 Series Dual A / C) 
REMOVAL OF COOLING UNIT 

1. REMOVE SUCTION HOSE AND LIQUI D HOSE 

REMOVE COVER 

Remove seven screws. 

3. REMOVE REAR COOLING UNIT FROM CAR BODY 

Remove three bolts. 

DISASSEMBLY OF REAR COOLING UNIT 

1. REMOVE BLOWER 

Remove four screws. 

2. REMOVE BLOWER COVER 

Remove five screws. 



A IR CONDITION ING SYSTEM- Rear Cooling Unit, Magnetic Valve AC 37 

Evaporator 

Expansion 
Valve 
Magnetic 

ib{2~€FdJ:"='=,JJ Valve 
Receiver MagneticValve 

3. REMOVE REA R COOLING UNIT STAY 

Remove two long screws. 

4. REMOVE COMPONENTS FROM REAR COOLI NG UN IT 

(a) Remove the magnetic valve from the cooling unit. 

(b) Disconnect the magnetic valve from inlet fitting of 
expansion valve. 

{c) Disconnect the expansion valve from the inlet fitting 
of the evaporator. 

(d) Remove the pressure switch if necessary. 

5. CHECK THERMISTOR AND EXPANSION VALVE IN 
SAME ORDER AS FRONT COOLING UNIT AND 
EXPANSION VALVE 

INSTALLATION OF REAR COOLING UNIT 

INSTALL REA R COOLING UNIT IN REVERSE SEQUENCE 
OF RE MOVA L 

Torque : 
Suction Hose 135 kg.cm (10 ft-lb, 13 N·m) 
Discharge Hose 325 kg-em (24 ft ·lb, 32 N·m) 

MAGNETIC VALVE 
(60 Series Dual A / C) 
INSPECTION OF MAGNET! C VALVE 

CHECK MAGNETIC VALVE OPERATION 

---------------
Outlet Temperature 

High High atGrHie (front) 

Outlet Temperature 
High High 

at Gr ille (Rear) 

Magnetic Valve o.,., 0"" "'"' (Front) (ON) (ON) (Off) 

Magnetic Valve o .. , "'"' 0"'" 
(Rnrl (ON I (OFF) (ON I 

Shut 
(O FF ) 

Shut 
IOFF) 



AC·38 AIR CONDITIONING SYSTEM - AJC Relay 

A/ C RELAY 
INSPECTION OF A/ C RELAY 

A!CCut 1. REMOVE COVER OF RELAY BOX Rel1y 
(Stlrtlni l 2. REMOVE RELAYS 

I!Jlirl;i;i~1!7117 (~~~~~.;;:r::ly) 

-~ 
43 I(OCIOt 

Continuity 

~ -~ 
" I("""' 

,~, 

.g, 
,_ 

3. INSPECT CLUTCH RELAY GROUND CONNECTION 

Check the ground connection between terminal 3 of the 
wiring connector and body ground. 

4. INSPECT CLUTCH RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 3. 

(b) Check that there is no continuity between terminals 
2and4. 

If continuity is not as specified, replace the relay. 

5. INSPECT CLUTCH RELAY OPERATION 

(a) Apply banery voltage across terminals 1 and 3. 

(b) Check that there is continuity between terminals 
2and 4. 

If there is no continuity, replace the relay. 

6. (HJ 60 Series Australia only) 
INSPECT A/C CUT RELAY (STARTI NG ) GROUND 
CONNECTION 

Check the ground connection between term inal 1 of the 
wiring connector and body ground, and between terminal 
3 and body ground. 



AlA CONDITIONING SYSTEM- A/C Relay AC-39 

7. IHJ 60 Series Australia only) 
INSPECT A!C CUT RELAY (STARTING) CONTINUITY 
(a) Check that there is continuity between terminals 

1 and 2. 

(b) Check that there is continuity between terminals 
3 and4. 

If there is no continuity, replace the relay. 

8. (HJ 60 Series Australia only) 
INSPECT A/C CUT RELAY OPERATION 
(a) Apply battery vol tage across terminals 1 and 2. 

(b) Check that there is no continuity between terminals 
3 and 4. 

If there is continuity, replace the relay. 

9. (HJ 60 Series AfT Australia only) 
INSPECT AIC CUT RELAY (TEMPERATURE ) 

NOTE: Inspect the AIC cut relay (temperature) the same 
wayastheclutchrelay. 

10. INSPECT REAR COOLER RELAY CONTINUITY 

(a) Check that there is continuity between terminals 1 
and 3. 

(b) Check that there is continuity between terminals 2 
and6. 

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

If continuity is not as specified, replace the relay. 

11 . INSPECT REAR COOLER RE LAY OPERAT ION 

(a) Apply battery voltage across terminals 2 and 6. 

(b) Check that there is continuity between terminals 
1 and 4. 

(c) Check that there is no continuity between terminals 
1 and 3. 

If operation is not as specified, replace the relay. 



AC-40 AIR CONDITION ING SYSTEM - Vacuum Switching Valve (VSV) 

~ 
L__MJ 

VACUUM SWITCHING VALVE 
(VSV) 
(See pages AC-22, 23 ) 

INSPECTION OF VSV 

1. DISCONNECT VACUUM HOSES AND CONNECTOR 
FROM VSV 

2. CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY 
BLOWING AIR INTO PIPE 

(a) Connect the VSV terminals to the battery terminals 
as shown. 

(b) Blow into pipe ® and check that air comes out of 
pipe@, 

(c) Disconnect the battery. 

(d) Blow into pipe ® and check that air comes out of 
filter~- not out of pipe@. 

If a problem is found, replace the VSV. 

3. CHECK FOR SHORT CIRCUI T 

Using an ohmmeter, check that there is no continuity be· 
tween each terminal and the VSV body. 

If a short circuit is found, repair or replace the VSV. 

4. CHECK FOR OPEN CIRCUIT 

Using an ohmmeter, measure the resistance between two 
terminals of the VSV. 

Specified res istance: 37 - 440 at 20°C (68" F) 

lf the resistance is not within spec ification, replace the 
vsv. 



A-1 

SERVICE SPECIFICATIONS 

CLUTCH . 

MANUAL TRANSMISSION . 

AUTOMATIC TRANSMISSION 

TRANSFER .. 

PROPELLER SHAFT .. 

FRONT AXLE AND SUSPENSION . 

REAR AXLE AND SUSPENSION . 

BRAKE SYSTEM 

STEERING . 

BODY . 

WINCH 

LUBRICANT . 

.. ,. 
A -2 

A -3 

A -5 

A-7 

A-9 

A-10 

A -14 

A-16 

A-18 

A-22 

A -24 

A-26 



A·2 SERVICE SPECIF ICATIONS - Clutch 

CLUTCH 
Specifications 

Ptdtl htight(fromesphaltsheet) FJ·HJ·BJ60series 

Pu$1\rodplayatpedaltop 

FJ·HJ70series 

BJ70nrin 
w/oclotehbooner 

w/ cl~tchboontr 

Sooner tirvalvtstrok.e~t ped11 top 

Boosttrl)l.l shrodtopistonclearaoce 

OiseriYetheM:Idepth 

w/SST 

Discrunout 

Oiaphr~m spring tip alignment 

Oiaphrtgmfl)ringlingerwear 

FlywhHirunout 

Torque Specifications 

Part tightened 

Mtnercylinder x Body 

Clutch tine union 

Clevis locknut 

Mtsttr cylinder " Clutch boontr 

Clutchbooner x Bracket 

Br~eketxBody 

Rtltasecylindtr$ttbolt 

Releasecylinderbleederplug 

Clutch cover x Flywheel 

Mlst•rcvlind•rr.wrvoirsetbol! 

StrupxCiutehpressurepllte 

Otpth 

181 mm 

186mm 

190mm 

13-23mm 
15-JOmm 

5-9mm 
Omm 

O.Bmm 

t .Omm 

0.6mm 

S.Omm 

0.2mm 

kg.em 

250 

12<> 

130 

120 

120 

110 

195 

25<> 
195 

18 

7.13in 

7.32in. 

0.51-0.91 in 

0.59-l.lB in. 

0.20-0.JSin. 

0.012in. 

0.031 in 

0.039 in. 

0.024in. 

0.008in 

12 

12 

12 

12 

19 

19 



SERVICE SPECIFICATIONS - Manual Transmission 

MANUA L TRANSMISSION 
Specifications 

Output shaft 

1stand2ndgearjournaldiameter 

3rd91!arbush ingouterd iameter 

1stand2ndgearinnerdiameter 

Jrdg.earinnerdiameter 

Counter gear 

Sthgearjournaldiameter 

Lim it 

Rearbear ingjournaldiameter limit 

CoumerSthgear innerdiame ter 

Reverseidlergearinnerdiameter 

Reverseshiftarmshoeto id lergrooveclearance Limit 

Reverseshiftarmshoethicknus 

Gearthrustclnrance 

1st and 2nd 

Limit 

Jrd STD 

Limit 

Counter5th STD 

Limit 

Gear oil clearance 

lstand 2nd STO 

Limit 

3rd STD 

CounterSth STO 

Limit 

Shiftforktohubsleeve clearance 

Synchronizerringtogearclearance 

3rd, 4thand5th Limit 

Synchronizer ri ngtog.eard istance 

lstgear Lim it 

2ndgear Limi t 

lnputshaftsnap ringthickness 

43.984mm 

47.91mm 

50.10mm 

46.07mm 

31.984mm 

39.07 mm 

30.10mm 

0.7mm 

8.1 mm 

O.l75-0.325mm 

0.35mm 

0.1 25- 0.275mm 

0.30mm 

0.10-0.30mm 

0.30mm 

0.020-0.073mm 

O.OSmm 

0.12mm 

0.015- 0.068 mm 

0.060-0.135mm 

0.16mm 

O.Smm 

O.Smm 

32.5mm 

38.0mm 

3.20 - 3.31 mm 

3.31-3.42mm 

A -3 

1.7317in. 

0.0012in. 

1.8862 in 

1.9724in. 

1.8138 in. 

1.2592in. 

1.5382 in. 

1.1850in. 

0.028in. 

0.319in. 

0.0069-0.0128 in. 

0.0138 in. 

0.0049 -0.0108 in 

O.Q118in 

0.0039- O.D118 in. 

0.0118in. 

0.0008 - 0.0029 in. 

0.0031 in. 

0.0026-0.0045in 

0.0047 in. 

0.0006-0.0027 in. 

0.0028in 

0.0024-0.0053 in. 

0.0063 in. 

0.031in 

0.031 in 

1.280in. 

1.496 in. 

0.1260-0.1303 in 

0.1303 - 0.1346 in. 



A-4 SERVICE SPEC IFICATIONS - Manual Transmission 

Specifications (Cont 'd) 

Outputshthsnapringtl>ick~u 

COI.Intergearsnapringthickness 

Oilsuldr~veindepth 

Speedometerdrivege;Jr 

5th$hiharmshaft 

Oil ~o~al inualled height IH55F only~ 

Sthshift~rmshaftoilsealforclstco .. r 

Torque Specifications 

Part tightened 

Aurbearingretai~r 

Frontbe~ringreto1iner 

Counltrgelrrnrlocknut 

Sthshifttrm K Shaft 

Straight screw plug for 5th locking ball and spring 

S1r1ight screw plug for reverse restrict pin 

ShiltlndHitctlever x Shalt 

ShiftltverhousingKShalt 

Clutch houling K Transmission use 

Cut cover x Transmission use 

Aevtrsesl'liharmpovotlocknut 

H41tndH55F 

2.40-2.45mm 

2.45-2.50mm 

2.50-2.55mm 

2.55-2.60mm 

2.60-2.65mm 

2.65-2.70mm 

2.05-2.10mm 

2 .15 -2.21lmm 

2.25-2.30mm 

20.0mm 

4.0-4.5mm 

··~ 
185 " 170 " 1,300 " 380 27 

250 18 

190 

380 27 

380 

650 

400 

250 18 

0.0945- 0.0965 in. 

0.0965-0.0984 in. 

0.0984- 0. 1004 in 

0.1004-0.1024 in. 

0.1024-0.1043 in. 

0 .1043-0.1063 in. 

0.0807-0.0827 in. 

0.0846- 0.0866 in. 

0 .0886- 0.0906 in. 

0.787in. 

0.039in 

0.157-0.177 in. 

18 

17 

"' 37 

25 

19 

37 .. 
39 

25 



SERVICE SPECIFICATIONS - Automatic Transmission A-5 

AUTOMATIC TRANSMISSION (A440F) 
Specifications 

Governor pressure (FJ) Vehicle speed km/h (mph l, 

Outpuuhahrpm 7.50-1 6-6 7.00-15-6 H-78 

1.000 35 (22) 33 (21) 31 (19) 

1,800 64 (40) 59 (37) 57 (35) 

3,500 124(77 ) 115(71) 110 (68) 

Governorprenure (HJ) 

Output shaft rpm 

1,000 

1,800 

3,500 

Line pressure 

Idling 

Stall 

Engine stall revolution 

Engine idle speed 

Time lag 

Throttle cable adjustment 

Vehicle speed km/h(mphl 

tOR- 15 205SR - 16 

34(21) 33(21) 

62(39) 59(37) 

120 (75) 114(71) 

0 range 

R range 

D range 

R range 

3Fengine 

2H engine 

3F,2Hengine 

N range ... D range 

N range .... R range 

Throttlevalvefullyeloset! (Engine idling) 

Torqueconverterrunout 

Torqueeonverterinstallation 

Driveplaterunout 

Shiftpointschedule(3Fengine) 

3F engine 

2Hengine 

Limit 

1.0-1,4kg/em1 14-20psi 98-137 I<.Pa 

2.2-2.6k.g/em' 31-37 psi 216-255k.Pa 

5.7-6.3 kgfcm1 81 -90 psi 559-618 k.Pa 

1.0-1.4kg/cml 

2.4-2.8kg/cml 

6.0-6.6kg/eml 

3.7 -4.3kgfcm1 

4.5-5.5kg/cm' 
11.1-13.6kg/cm1 

14.0-17.0kg/cm1 

1,850 :!:. 150rpm 

1,900± t50rpm 

750rpm 

Lessthan0.7seconds 

Lenthan1.2seconds 

14-20psi 

34-40psi 235-275k.Pa 

85-94psi 588-647 k.Pa 

53 -61 psi 363-422k.Pa 

64-78psi 
158-193psi 1,089-1,334 kPa 
199-242psi 1,373-1,667 k.Pa 

Between bootendfaceandinnercablestopper 
0.5-1.5mm 0.02Q-0.059in, 

33:!:.1 mm 

0.30mm 

0.20mm 

0.0118in, 

0.650in.ormore 

1.622in.ormore 

0.0079in. 

km/h(mph) 

D range (throttle valve fu ll y open) lfullyelosed) 2 range L range 

Tire Size 

7.00-16-6 
7.50·16·6 
7.50R-1S.6.8 
9.00-15-6 
10R -15 

3-00 00-3 3-2 
Lock-up lock-up 

ON OFF 

34-47 76-92 120-1 40 111-130 65-81 31-40 65-85 80-97 38-50 
(21-29) (47-57) 175-87) (69-81) (40-50) (19-25) (43-56) 140-53) 150-60) 124-31) 

32-44 70-86 113-131 106-122 63- 76 29-37 66-85 1 62-81 76-91 
120-27) 143-53) 170-81) 166-76) 139-47 ) (18-23) (41-531 139-501 147-57) 122-29) 

30-41 69-80 110 122 98 113 56- 71 24-35 66-81 70-84 31-44 
(19-26) (43-50) (68-76) (61-70) 135-44 ) 115-22) (44-53) (41-50) 143-52) (19-27 ) 

Shiftpc>intschedule (2H engine) km/h (mph) 

205R16C-6 
205SR-16 

32-44 68- 84 110-129 103-121 58-73 26-36 68- 86 64-82 77- 93 36-48 
120-27) 142-52 1 (68-80) (64- 75 ) (36-461 (16-221 (42-53 ) (40-51) (48-58) (22-30) 

30-40 64-76 103- 117 94-110 51-66 21-32 62-78 59-74 69-85 
(19-25 ) (40-47 ) (64-73) (58-68) 132-41) (13-20) (39-48) (37-461 (43-53) 119-27) 



A-6 SERV ICE SPECIFICATIONS - Automatic Transmission 

Torque Specifications 

Partti!:fltened k![t<:m ft·lb 

Engine~ Tran5minion Smm 

10mm 380 27 37 

Drive plate x Crankshaft 3Fengine 890 87 

2Hengine 1,000 98 

Torquec0<1verter x Drive plate 290 21 28 

Valve body 100 

Oil pan 61in.·lb 

Oil pan drain plug 280 

Cooler pipe union nut 25 " Testing plug 65in.·lb 7.4 

Neutral stan switch )bolt) 130 13 

Neutra l start switch )nut) 70 61in.·lb 6.9 

Framecrownembersetbolt 400 29 39 

Framecronmembersetnut 600 

PTO x Drive shaft 200 20 

Exhaust front pipe x Exhaunmanifold 46 62 

Exhaustfrontpipe><Exhausttailpipe 400 29 



SERVICE SPEC IFICATIONS - Transfer 

TRANSFER 
Specifications 

Rear output shaft 

Highgearjournaldiameter 

Lowgearjournaldiameter 

Hig h andlowgearoilclearance 

Highandlowgur t hru$1Ciearance 

Shiftlorktohublle~eclearar.c:e 

Rearoutputshaftsnapringthickness 

ldlergearthrustelearance 

Rearoutputshaftprelood 

Transferfronteaseshimthicknus 

Limit 

STO MTM 

ATM 

STD 

Limit MTM 

ATM 

Limit 

" 17 

STD 

New bearing 

Reusedbnring 

40.009mm 

40.009 mm 

0.03mm 

O.Q19 - 0.068mm 

0.081 mm 

0.10-0.25mm 

0.15-0.30mm 

0.25mm 

0.30mm 

1.0mm 

2.30-2.35mm 

2.60-2.65mm 

0.275-0.625mm 

0.625mm 

1.5752in. 

0.0014-0.0032 in. 

0.0007 -0.0027in. 

0.0032in. 

0.0027 in. 

0.0039- 0.0098 in. 

0.0059- O.ot18 in. 

0.0098 in 

0.0118in 

0.0906- 0.0925 in. 

0.1024-0.1043in. 

O.Q110-0.0246in. 

0.0246 in. 

15-24.7 kg-em (13.0- 21.4 in.·lb.1.5 -2.4 N·m) 

7-12 kg-em ( 6.t-10.4 in.·lb.0.7-1.2N·m) 

2.28-2.32mm 0.0898-0.0913in. 

2.38 - 2.42mm 

2.48-2.52mm 

0.0937-0.0952in. 

0.0976-0.0992in 

A-7 



A·B SERVICE SPECI FI CATIONS - Transfer 

Specifications (Cont'd) 

RuroutpUtshaftpr~loadidjuJtlngshim 

Oil .ell driv~ in depth 

Spe-edometer d riven gear 

Torque Specifications 

Part tightened 

Transferfronte.se x Transferreua~oe 

ldlergearshlftlockplatebolt 

Front companionflange lock nut 

11 

12 

" 

17mm 

Tlfntferrearca~oe x TransfercasecoverNo. 2 

Trilnsferrearcase x Rnroutputshaftrurbe~ringretainer 

Re¥complnionflangelocknut 

Transm1ssjon output shift lock nut 

Tr1nsferrurcase x Pow~rtlkt.offcover 

Withliquodsuler 

Others 

Tllntferindie.torswitch 

Sl)ftdometerdrivengearlockplatebolt 

Diaphntgmcylinderbody x Transferfrontclie 

Oie phrl{lmCylindercover x Oiaphr~gmcylindtrbody 

Oilphr~<;~mcyliroderbodycover x Oiaphr~<;~m 

cylind~r cover 

Suction tube x Diaphragm cylinder body cover 

Diaphragm push rod nut 

0.1 5mm 

0.4mm 

O.Smm 

0.6mm 

0.7mm 

O.Smm 

0.9mm 

1.0mm 

l . lmm 

1.2mm 

1.3mm 

1.4mm 

1.5mm 

20mm 

··= 
"'0 
660 

400 

"0 
1.300 

"5 
JSO 

1.300 

1.300 

195 

450 

185 

IS5 

47 

29 

47 

29 

9 

94 

25 

94 ,, 
12 

33 

" 

" " 

0.0059 in. 

0.020in 

0.024 in. 

0.028in. 

O.OJlin. 

0.035in. 

0.039 in. 

0.043 in. 

0.047 in. 

0.051 in. 

0 .055in. 

0.059in. 

0.787in. 

" 39 

" 39 

" 
" 34 

127 

127 

19 
44 

" IS 

IS 
7.4 

37 

37 



PROPELLER SHAFT 
Specifications 

Propellershatlru!'lout 

Spiderbearing i JCillplly 

Snip ring thickness 

Torque Specifications 

Propeller shaft x Different ial 

Propellershaf'l x Tr1nsfer 

SERVICE SPECIF ICATIONS - Propeller Shaft 

Limit 0.8mm 

Lessth•n 0.05mm 

Color 

2.00mm 

··~ 
2.03mm 

Slue 2.06mm 

Uncolored 2.09mm 

kg<m 

900 65 

900 65 

A-9 

0.031 1n. 

0.0020 in. 

0.0787in. 

O.Q799in. 

0.0811 in. 

0.0823 in. 

88 



A -10 SERVICE SPECIF ICA TIONS - Front Axle and Suspension 

FRONT AXLE AND SUSPENSION 
Specifications 

Coldtireinflationpresrure kgfcm1 (psi,kPa ) 

Model Tire size BelOw SO~m/11 (50mp~ ) S.nd o.;v; n~ I Ow r80km/l1 (!i0mph) 

Front 

BJ70LV 1.5 121 , 147) 2.1 130, 206) 1.8 126, 177 ) 2.2 (31 . 2161 
HR78-15(B) 

1.7 124.1671 2.2 (31.2161 1 2.0 (28.1961 2.2 (31,216) 8J60LG 

FJ70RV 7.50·16·6PRLT 1.8 126,1771 2.0 128.196) 1.8 (26. 177 ) 2A (34,235) 
FJ73RV 
BJ70RV 7.50R·I6-6PRLT 2.0 (28,196 ) 2.6 {37, 255) 2A (34.235) 3.0 (43,294) 
BJ73RV 10RIS.6PR 1.75 (25,1721 (36.245) 2.1 (30, 206) 2.8 (40,275) 

FJ75RV 7.50-16-SPRLT 
FJ75RP 

24 (34.2351 3.5 (50,343) 24 (34. 235) 4.0 (57,3921 

FJ75RV 
7.50R-1S.BPR LT FJ75RP 2.2 (31 , 216) 4.3 161.422 1 2A 134.2351 4.6 (65,451 ) 

FJ62RV 7.50R-16-6PRLT 
FJ62RG 

2.2 131 , 216) 3.2 (46,314 1 26 (37,255) 35 150.3431 

HJSORV 205R 16C5PR 2.2 (31,2161 30 
HJSORG 

(43.294 1 2.6 (37,255) 3A 148,333) 

lw/oThirdsea t) 10R15-6PRLT 2.1 (30,206 1 2.8 [40,2751 2.5 (36,245) 3.2 146,3141 

FJ62RG 
7.50R-16-6PRLT 2.2 (31,216 1 3.5 (50, 343) (37,255) 3.5 (50,343) 

HJ60RG 205R 16C 6PR 2.2 (31,2 16) 3.6 [51,353) 2.6 (37,255) 3.75(53,368) 
(w/ Thirdseat l 

10R15-6PRLT 2.1 (30, 2061 3.2 146, 314) 25 (36.245) 3.5 (50,343) 

7.00 -16-6PRLT 1.8 126, 1771 2.4 (34.235 ) 2.2 131,216) 28 140,2751 

8J70LI R)V 7.50·1S.6PRLT .. (26,177) 2.0 128, 196) 1.8 (26.1771 2.4 (34.235) 

BJ73LIR IV 10A-15-6PRLT 1.75 (25,172) 2.5 136,245) 2.1 (30, 206) 2.8 140,275) 

205SR16 1.7 (24.167) 2.2 131 , 216) 2.0 (28.196) 2.5 (36,245) 

Europe 
8J75LIR IV 

2.4 (34, 235) 3.5 (50,343) ,.. 134.2351 4.0 (57,392) 

20SR 16C8PRLT j 2.0 (28, 196) 4.5 164.441 ) 2.3 {33.226) j 4.S (64. 441 ) 

HJ60l (A)V 2.0 J28, 196) 2.5 136, 245 ) 2.3 (33.226) (40. 275 ) 
HJ60L (R)G 

1 21 2.8 3.1 lw/o Third seatl 130, 206) 140. 275 1 2.4 (34,2351 (44.304 ) 

HJSOLG 2.0 128,196) 2.5 136.245 ) 1 2.3 (33, 2261 3.0 (43.294 ) 
HJSORG 

136, 245) j 3.5 {w! Third s.eat ) 10R15-6PRLT 2.1 (30, 206) 28 (40. 275 1 2.5 (50, 343) 

Others 
FJ70·73 

7.00-15-6PRLT 1.8 126.177 ) 2.6 (37.255) 2.2 (31 , 2161 3.0 143,294 1 

7.00-16-SPR LT 1.8 126.177 1 2.4 (34.235) 2.2 (31.216) 2.8 (40,275) 

8J70 s.e ries 7.50-16-SPR LT 1.8 (26, 1771 2.0 128, 196) 1.8 (26.177 1 1 2.4 (34,235) 

10RI5-6PRLT 1.75 (25, 172) 25 (36.245) 2.1 130,206) 1 2.8 (40.275) 

2.4 (34, 235) 3.5 (50.343 1 12.4 134. 235 ) 1 4.0 (57.392 1 

FJ·BJ·HJ 7.50-16-BPRLT 1.8 (26.177 1 (26.177 ) 1 

7.50-16-6PR 3.5 (50.343) 1 4.0 (57 , 392) 

7.00·16-BPRLT 2.4 (34, 2351 4.25 (60.417 ) 2.8 (40.275) [ 4.25 (60, 4171 



SERV ICE SPECIFICATIONS - Front Axle and Suspension A-11 

Specifications {Cont 'd) 

Coldtirti nfl~tion prHsure kg/cm1 (PSi.kPt) 

O.sti- Model 
nltion 

Tire1ize 0.10"'80kmJhl50ml>htS.n<1Dri..;nv o- 80 kmlt> ISO mor>t 

Front Front Rur 

Othert 
FJ62·BJ60 

7.00·15-6PRLT 2.4(34.235) 3.25 (46,319) 2.8 (40,275) 3.25 (46.319) 
(Cont'd) 

7.00· 16-6PRLT 2.0 (28,1961 3.25 (46.319) 2.4 (34,235) 3.25 146.319) 
HJ60L(R)V 

205R16C6PRLT 1.8 (26,177) 2.8 (37,255) 2.2 (31.216) 30 (43,294) HJ60L(R)G 
10R15-4:iPRLT 2.1 (30,2061 2.8 (40.275) 2.5 (36.245) 3.2 (46.314 1 

HJ60LIRJG 7.50.16-Sf'RLT 1.8 (26,177 ) 3.0 (43,294) 2.2 (31.216) 3.5 (50, 343) 

10Rt5-4;;PR LT 2.1 (30, 206) 3.2 (46.314) 2.5 (36,245) 3.5 (50, 343) 

Cotdtir.inftllionpre.sure k;/cm1 IPSi.kPt) 

Oeni- Norm1lr0td Rough road S.ndyrOtd 

n1tion 
Model Tirtsiu Abov.110km/h Abo~e SOkm/h Above 15km/h 

(68mph) (31 mph) 19mph) 

Rear Front Front Re1r 

Others 2.1 2.8 1.75 2.8 I 1.05 2.45 
series 9.00-1 5-6PRLT (30,206) (40,275) (25, 172) {40. 275) {l5,103) (35.240) 

FJ62·BJ·HJ (S.ndTirt) 2.1 2.8 1.75 2.45 1.05 2.45 
SO series {30,206) (40,275) (25,172) {35,240) (15. 103) (35.240) 

Cold tirtinflation pressure k;/cm1 (PSi,k.Pt) 
Oest i· 

Tire site RoughrOtd Slndyrotd 

Re•r 

Others FJ70·73 2.1 2.7 1.8 2.0 1.2 
BJ70 

(30.206) (38.2651 (23,1571 (28, 196) (17,1 181 (21,147) 

FJ· SJ·HJ 
7.50R16C·6PA 2.1 1.8 1.2 2.3 

75series 
7.50A16C·8PRLT 

(30,206) (57,392) (23,157) (46.3141 (17,1 181 (33.2261 

HJ60series 2.1 3.1 1.6 1.7 
(w/oThirdseltl (30, 206) (44, .D4) (23,157) (34,235) (17,1 181 (24,167) 

HJ60L(RIG 2.1 3.5 1.6 2.8 1.2 2.0 
(w/ Thirdseat ) (30.206) (50.343) (23, 1571 (40.275) (17,118) (18. 196) 



A·12 S ER V ICE SPEC IFICATIONS - Front Axle and Suspension 

Specifications (Cont' d) 

FrontwhHI 
llii(lmtnt 

Kingpininel inltion 

Caster 

Wheel angle 

Sideslip 

FJ · BJ 
70·73series 

75 L(RIVMries 

FJ · BJ ·HJ 
75L(R)Pseries 

FJ62, 8J · HJ60L(RJG 

FJ62, BJ·HJ60L(RIV 

Tire 

Bias 

lt20"(0ut· 
side....tlee!l 

10R-15 
7.50R·16 

Otlw 

Inside .... , 
Ouuidl! .... , 
Inside .... , 

Limit 

1": 45' 

9°30':45' 

0"45'±1 ° 

lns.pectionSTD Adjustmtrll STD 

-112mm (-0.04:0.08 in.) - 1±1 mm {-0.04:!:0.04 in. I 

1:2mm(0.04 :!: 0.08 in.) 1: 1mm(0.04.t0.04 in.l 

4: 2mm (0.16.t 0.08 in.) 4± 1mm (0.16.t 0.04 in.) 

32"oo·~: 

30"00' 

21 °00' 

Leuthln3.0mm/m(0.118in./3.3ftl 

0.047in. Disc wheel la teral runout 

Wheel bearing preload 
(rot"ingloadlthubboltl 

Frictionlllorc:e of 0.4-3.3 kg 0.9- 7.31b 4-32 N 
oil sui plus 

Steering kn ... cl<le bearing preload 3.0- 6.0 kg 6.6 - 13.21b 29-59 N 
(rotltinglo.:llt knuckle arm end,beforeinstlllingd'-'stsell) 

Steering knuckle preload adjusting shim thicknm 0.1mm 

0.2mm 

0.3mm 

1.0mm 

0.004 in. 

0.008 in. 

0.012 in. 

0.020 in. 

0.039 in. 



SERVICE SPECIFICATIONS - Front Axle and Suspension A· 13 

Torque Specifications 

Partti\tlltntd '•= h·lb 

Tieroddampbolt 375 27 37 

Freewhe-tlinghubbody(Fiangel" Al<lehub 31 

Steeringknucklestopperboltlocknut 450 

Free wheel hub body " Free wheel hub cover 100 10 

Steering knuckle arm x Housing 96 

Be1ringt1p" Housing 975 71 96 

Knuckle spindle" Housing 475 34 

Frontulehubbearinglocknut 800 58 78 

Di~ebr1kee-liper >< Steeringknueklt 900 88 

SpringU·bolt >< Al<lehousing 1.250 ., 123 

Rurspringbracktt" Hanger pin 930 67 91 

Frontspringshackle><Lealspring 930 67 91 

Frontshockabsorber><Al<lehousing 650 47 64 

Front shock absorber" Frame 260 25 

Knucklt1rm" Tie rod 925 91 

Propeller shaft x Differential 750 

Subil<ztrtJ.rbracktt >< A>tlehousi"'ii 13 

Stabilizer x Frame 180 

1.400 101 137 



A-14 SER VICE SPECIFICATIONS - Rear Axle and Suspension 

REAR AXLE AND SUSPENSION 
Specifications 

Rear axle shaft 
ar~daxlehub 

(~u~floati"g ) 
Wheel bea ri ng preload 

IStarting loadathubbolt l 

Axle housinga.,d lock nutdiuance 
Hub ax ial play 

Drive pinion bearingp~load at Starting 

O.Bmm 

O.Bmm 

0.4- 3.3kg 

-0.2-0.9mm 

4 -32N 

-0.008-0.035 i" 

New beari"g 13- 20 kg-em 11.3-17.4 ir'l.·lb 1.3-2.0 N·m 

Reuwdbearing 9-13kg-cm 7.8-11.3in.-lb 0.9-1.3N-m 

Tota l preload at Starti"g Add drive pin ion bear ing preload 

New aro::! reused bear ing 4- 6 kg-em 3.5-5.2 ir'l.·lb 0.4-0.6 N·m 

Orivepi.,iontoringgearbacklash 

P i n ior~geartosidegearback l ash 

Ri r~ggearrunoot Limit 

Compa.,ionfla.,gerunout 

Rir~ggearinstall ationtemperature 

Sidegearthrustwasherthicknen 

Rild ial 

Latera l 

Dr ive pinionadjusti rlgplatewasherth ickness 

0 .15-0.20mm 

0.02-0.24mm 

O. IOmm 

O.IOmm 

O.IOmm 
90-110QC 

1.55-1.65mm 

1.70-1.80mm 

2.00-2.10mm 

1.05mm 

1.10mm 

1.20mm 

1.35mm 

1.50mm 

0.0059-0.0079ir'l. 

0.0008 - 0.0094 in. 

0.0020- 0.0094 in. 

0.0039 in. 

0.0039in. 

0.0039in. 

194 - 230°F 

0.0610-0.0650in. 

0.0669-0.0709 in. 

0.0728 - 0.0768in. 

0.0787-0.0827 ir'l . 

0.0413 ir'l . 

0.0433in. 

0.0453 ir'l . 

0.0472 in. 

0.0492 ir'l 

0.0512 in. 

0.0531 ir'l. 

0.0551 in. 

0.0571in. 

0.0591 in. 

0.0610 ir'l. 



SERV ICE SPECI FICA TIONS - Rear Axle and Suspension 

Specifications (Cont ' d) 

Differential 
(Cont'dl 

Sidegearadjusting$hi1Tl$thickneft 

(LSD) 

Torque Specifications 

RtaraKitthaft 

{ ~:i·flolting ) 

RuraKie$haft 
andllllehub 

( ;Yu~floating ) 

Differenti ll 

Rear suspension 

Pllnt ighttned 

Differentialreareover 11. All ie housing 

AxJeth•ft 11. Allie hub 

Axlehubbearingloek.nut 

Propeller shaft 11. Companion flange 

Drive pinion x Companion flange 

Ringgearx Difftrentillcase 

Sidebearingcapx Differential carrier 

Differential carrier x Axle housing 

Differential LHcate 11. RHcase (LSD) 

SpringU-bolt ll Axle housing 

Frontspringbraek.et ll Hanger pin 

Rearspring shack. lexleafspring 

Rear shock absorber x Axle housing 

Rear shock.absorberx '"'' Stabi l izer~rbraeket x Axle housing 

Stabilizlfboxx Link. 

2.20mm 

2.25mm 

2.30mm 

2.35mm 

2.40rnm 

2.45mm 

2.50mm 

2.55mm 

2.60rnm 

2.65rnm 

2.70mm 

2.75mm 

2.80mm 

k.g-em 

130 

340 

600 

900 

2,500-4,500 

1,125 

800 

"' 480 

1,250 

925 

925 

375 

120 

43 

181-325 

81 

58 

34 

35 

90 

67 

27 

9 

0.0866in. 

0.0886 in. 

0.0906 in. 

0.0925 in. 

0 .0945 in. 

0.0965 in. 

0.0984 in. 

0.1004in. 

0 .1024 in. 

0 .1043 in. 

0 .1063 in. 

0.1083 in. 

0.1102 in. 

13 

33 

59 

88 

245-44 1 

110 

" 
123 

91 

91 

37 

37 

12 

A -15 



A-16 SERVICE SPECIFICATIONS - Brake System 

BRAKE SYSTEM 
Specifications 

Brake pedal Pedalheight (from asphaltsheet ) 70serie-s 

Pedalfreeplay 

Pedal reserve distance 

at 50 kg (110.2lb.490N) 

FJ, BJ.HJ60series 

Front disc type 

Front drum type 

FJ. BJ. HJ70series 

Front disc type 

169-179mm 

180mm 

3-6mm 

6.65-7.05in. 

7.09in. 

0.12-0.24in. 

Morethan 90mm(3.54in.) 

More than 103mm (4.06in.) 

More than 80 mm (3.15 in.) 

Front drum type (FJ, BJ, HJ 75 series) More than 90 mm (3.54 in.) 

Vacuum pump 

Frootbrake 
(Drum) 

Front brake 
(D iK) 

Rear brake 

Parking brake 

(Except75series) 

Booster push rod to piston clearance 

atldlingvacuum 

w/SST 

Blade 1-lei!flt 

Width 

Length 

Rotation play 

Shoeliningthid<ness STD 

Drum inside diameter 

Limit 

Padthid<ness STD 

Discthid<ness STD 

Limit 

Discrur10ut Limit 

Drum inside diameter STD 

Lining thickness 

Limit 

Drum to shoe clearance 

Le'lf! rtrave l at20 kg (44.11b. 196 N) 

More than 100 mm (3.94 in.) 

0.1-0.Smm 0.004-0.020 in 

Oin. 

13.80mm 0.5433in. 

5.9Smm 0.2343in. 

39.98mm 1.5740in. 

l.Omm 0.039 in. 

0.256in 

1.5mm 0.059 in. 

29S.Omm 11 .614in. 

297.0mm 11 .693 in. 

IO.Omm 0.394 in. 

I.Omm 

20.0mm 0.787 in 

19.0mm 0.748 in. 

0.0059in. 

29S.Omm 11.614in. 

297.0mm 11.693 in. 

0.256 in. 

l.Smm 

0.6mm 

7-9clicks 



SERVICE SPE CIFICATIONS- Brake System 

Torque Specifications 

Pantig,tened 

Bleeder plug 

Piston stopper bolt x Master cylinder 

Outlet plug x Master cylinder 

Reservoir set bolt x Master cylinder 

Master cylinder x Brake boouer 

Braketubeunionnut 

Br~ke booster clevis lock nut 

Vacuum pump x Check valve 

Vacuum pump x Alternator 

Alternator x Oilinletunionbolt 

Orumbrakebackingplate x Steering knuckle 

Frontbrakewheelcylinder x Backing plate 

Frontbrake tubeclamp 

FrontdiscxFrontaxlehub 

FrontdiscbrakecylinderxSteeringknuckle 

Orumbrake badingplate x Rear axle housing 

Parkingbrakebellerankbrid<et x Backing plate 

Rearbrakewheeleyl inder x Back ing pine 

LSPV x Valve bracket 

Load sensing spring x Shackle No.I 

Load sens ing spring x Valve bracket 

LSPV bracket x Frame 

LSPVshacklebracket x Rear axle housing 

LSPVshackle locknut 

LSPVshackleNo. 2 x Shackle bracket 

100 

450 

250 

130 

155 

130 

260 

750 

80 

185 

so 
475 

1,250 

1.250 

100 

130 

185 

130 

195 

33 

18 

69 in.·lb 

34 

13 

69 in.· lb 

90 

90 

13 

18 

25 

13 

25 

7.8 

18 

7.8 

123 

13 

18 

13 

25 

A·17 



A-18 

STEERING 
Specifications 

Steering 

Tilt steering 

Steering gear 
houting 

SE RV ICE SPECIF ICATI ONS- Steering 

Steeringwhe-elfreeplay 

Snapringthidlnets 

Spidtrbe¥inga~ialplay 

Coll1r No.I outer diameter 

Collar No.2 outer diameter 

Til t ste-ering support 

Shim thickness 

Stetor shattthrustdtilranee 

Thrustwasherthieknen 

Stetorsllaftbushingintide 
diameter 

Worm sllattpre!oad (starting) 

Total preload (sttning) 

Gear hoosingoillevel 

40mm{1.57in.)orlets 

Color 

None 1.175-1 .225mm 0.0463-0.0482 in. 

0.0482-0.0502in. 

0.0502- 0.0522 in. 

18 

No. 

1 

2 

1.225-1.275mm 

1.275-1.325mm 

0.05mm 10.0020in.lorlen 

17.989-17.996mm 0.7082-0.7085in. 

17.996-18.003mm 0.7085-0.7088in. 

18.003-18.Q10mm 0.7088-0.709\in. 

18.010-18.o17 mm 0.7091-0.7093 in. 

18.017- 18.024 mm 0.7093-0.7096 in. 

17.982 -18.000 mm 0.7080-0.7087 in. 

18.000- 18.018 mm 0.7087-0.7094 in. 

0 .197-0.203mm 

0.495-0.505mm 

0.795 - 0.805 mm 

1.395-1.405mm 

1.795-1.805 mm 

0.05 mm {0.0020 in. I or leu 

1.95mm 

2.00mm 

2.05mm 

36.055 - 36.065 mm 

36.045- 36.055 mm 

36.035- 36.045 mm 

36.025-36.035mm 

0.0078-0.00SOin. 

0.0195-0.0199in. 

0.0313-0.0317in. 

0.0549-0.0553in. 

0.0707 - 0.0711 in. 

0.0768in. 

0.0807in. 

1.4195-1.4199 in. 

\.4191-1.4195in. 

1.4187-1.4191 in. 

1.4183-1.4187in. 

3.5 - 5 kg-<:m 3.0- 4.3 in.-l b 0.34- 0.49 N-m 

8- 11 kg-em 6.9- 9.5 in.· lb 0.78- 1.08 N·m 

12 - 17mm 0.47-0.67in, 

Power steering Drive belt umsion It 10 k; (22 1b, 98 Nl 

(Vane type 
pump) 

3FEngine 

Used belt 

3BEngine 

2H Engine 

Orivebelttension w/ SST 

Oilpretsure 

Steering effort 

at idle speed 

7-9.5mm 

8-10mm 

13 - 17 mm 

16-22mm 

6.5-8.5mm 

0.28-0.37 in. 

0.31-0.39in. 

0.5 1 -0.67in. 

0.63-0.87 in 

0.26-0.33in. 
7-9mm 0.28-0.35 in. 

45-55kg 99.2-121 .31b 441 -539N 

20-35kg 44.1- 77.21b 196-343N 
Below5mm{0.20in.) 

75kg./cm' (1,067psi, 7,355kPa)ormore 

4kg 18.81b,39N)orleu 

Rotor shaft bu~hing oil claaranee STO 0.008 0.023 mm 0.0003 - 0.0009 in. 
0.0012 in. Ma~ imum 0.03 mm 



SERVICE SPECIF ICATI ONS- Steering 

Specifications (Cont ' d) 

Power steering 

(~:~~~~mp) 
ICont'df 

(''"''"'"") \_housong 

Rotortocamringclearance 

VaneplatetorotorgrOQveclearance 

Vane plate 

Vane plate length 

Minimum length 

Minimum height 

Minimumthicknes.s 

Aotorandcamringmark 

0.06mm (0.0024in.forles.s 

0.03 mm (0.0012 in,f or less 

14.97mm 

8.1 mm 

1.77mm 

0.5894 in. 

0.3189in. 

0.0697in. 

Non 14.996-14.998 mm 0.5904-0.5905 in. 

Flowcontrolvalvespringlength STO 

Pump rotating torque 

Overalllengthofrotorandfixedring 

STD 

14.994-1 4.996 mm 0.5903-0.5904 in. 

14.992 -14.994 mm 0.5902-0.5903 in. 

14.990- 14.992 mm 0.59016-0.59024 in. 

14.988-1 4.990 mm 0.5901 -0.5902 in. 

50mm 1.97in. 

1.85in. 
2.8kg'(;m (2.4in.·lb,0.3N-m)orl1!$5 

0.03mm 

MaJCimum 0.06 mm 
0.0012 in. 

0.0024 in. 

1.97in. 

1.85in. 

0.0610in. 

0.0551in. 

Flowcontrolvalve spr inglength 

Slipper thickness 

Minimum 

STD 

Minimum 

47mm 

1.55mm 

Slipper length STD w/Mark 39.932mm 

39.937mm 

Slippercompressionspring length 

Shaft to bushing clearance 

Pump rotating torque 

Crossshaftadjustingscrewthrust 

Worm bearing preload 

Total preload 

w/oMark 

STD 

13.0mm 

STD 0.010-0.015mm 

Muimum 0.03 mm 

1.5723in. 

1.5717in. 

0.551in, 

0 .512in. 

0.0004 - 0.0006 in. 

0 .0012 in. 
2.5kg·cm(2.2 in.·lb,0.3N·m)orless 

0.03-0.05mm 0.0012 - 0.0020 in. 

at starting 4.0 - 6.5 kg-em 3.5-5.6 in.·lb 0.4--0.6 N·m 

at starting 6.0-9.5 kg-cm 5.2-8.2 in.·lb 0.6--0.9 N·m 

Steeringl inka9'! Balljointrotatingtorque 10 30kg-cm 8.7 26.0in,·lb 1.0 2.9N·m 



A-20 SERVICE SPECIFICATIONS - Steering 

Torque Specifications 

Tilt§teer ing Panthi!tltened kg~ ft·lb 

Pawtsetbolt 185 

185 13 18 
Tilt stee ring suppon x Break3way bracket 

Tiltsteeringsupportstopperbolt 100 10 

Tilt steering support x Upperbrackn 65 in.-lb 

Breakaway br~cket x Column tube 185 13 18 

Column hole cover x Column tube 185 13 18 
Main shaft x Intermediate shaft 250 18 25 

Column hole cover x Bod, 130 g 13 
Breakaway bracket x Body 250 18 25 

Steering wheel x Mains.haft 350 25 34 

Intermediate shaft No.1 X No.2 3llO 26 35 

Rigid steering Upper bracket x Column tube 

Column hole cover x Body 130 13 
Column tube x Body 250 18 25 
Steering wheel x Main shalt 350 25 34 

Mains.haft x Intermediate shaft 360 26 
Intermediate shaft x Worm shaft 

Steering gear Wormbearingadjustingscrewlocknut 1.500 108 
housing Sector shaft end cover x Gear housing 1.150 83 113 

Sectorshaftadjustingscrewlocknut '50 33 " Gear housing x Frame 1.240 90 "' Intermediate shaft x Worm shaft 360 26 35 
Jo int protector bolt 65 56in..!b ... 
Pitman arm x Tie rod end 925 " Pitman arm x Sector shaft 1.800 130 

Power steer ing Pres§ureponunion x Rear housing 700 51 

Fronthousingx Rear housing '" 34 " Suctionponunion x Rear housing 130 
PSpump x Bracket (3BEngine) 375 " 37 

(3F.2H Engine) 29 39 
PSpumppulley x Rotorshaft(38Engine ) "' 32 

(3F.2HEngine) "' 35 " PressuretubexPressureportunion '" 33 " Ballguideclampsetscrew 30 26 in.-lb 2.9 
Valve body x Gear housing "' " " Wormbear ingadjusting•crew locknut 

Er~dcover x Gearhou1ing '" " Pitman arm x Cronshaft 1,800 177 

Crossshaftadjustingscrew lock nu t '" " " Gear housing x Frame 1.240 90 

Pressure tube x Valve body '" " Intermediate shaft x Worm shaft 360 35 
Joint protector bolt 6A 
Pitman arm x Relay rod 925 " 91 

Steer ing linkage Tie rod x Knuckle arm 925 91 
Relay rod x Tie rod 925 " 91 
Tie rod end clamp bolt "' 33 



SER VICE SPECIFICATIONS - Steering A-21 

Torque Specifications (Cont' d) 

Steering linkage Pan:tiolltened kg"(:m ft-lb 
{Cont'dl 

Relevrod clampbolt 450 33 44 

Rtlayrod x Pitmantrm ,,. 67 91 

StHringdamper x Rtlayrod 750 

Steeringdampet x Braeklt 750 



A-22 SERVICE SPECIFICATIONS - Body 

BODY 
Torque Specifications 

Parttightarwd kg-em 

FRPtop 

FRPtopsetbolt 6mm 80 69in.-lb 7.8 

8mm 120 " 
.. o 32 43 

Front seat 

(70.7J.75serles) 

Reel iningsutidjuster ~Seat back 530 38 52 

Re-clining seilt adjuster ~ Seat cushion 530 38 52 

Seiltback ~ Seiltcushion 19 

Seatcuihion ~Seat track 260 19 25 

SeattrlckxBody w/oSeatsuspension 400 29 39 

SelttrackxSeatsuspension w/ Se~t suspension 400 29 , 
160,62serits) 

Re-cliningsutadjuster ~ Seat back w/ Seiltr&elining 325 24 32 

Reclining Hilt adjuster ~Sell cushion w/ Sutred inin; 325 32 

SeltoutersupportxSe"bllck w/oSeiltredining 325 24 32 

Seat outer support x Seatcuihion w/oSeonreclining 325 32 

Sell inner support x Se~tcushion 325 24 32 

SeattrackxSeatcushion 200 20 

Seat track ~ Body 375 27 37 

Rurbench seat 

170.7J,75saries) 

Seatcuihionlod< ~Seat I~ w/oSeatbelt 260 19 25 

w/ Seatbelt 420 

StriktrxBocty 38 52 

Seat cush•on brilcl<et ~ Seat cushion 530 38 52 

Sen cushion b"d<et x Body 260 19 25 

SeltbacklockxSeatbiiCk 530 38 52 

SenbfCklod<xSeatcushion 530 52 

Strap set bolt 80 69 in,· lb 7.8 

~60. 62 series) 

Sutcushionlock x Seat cushion 185 18 

Sen cushion lock striker ~ '""' 185 13 18 

Sel!cushionhingexSeoncushion 185 13 18 

Se~tcushionh•nqe x Body 185 18 

Se~tback lock x Body 13 18 

Sen blckse t platesetbolt 80 69 in. ·lb 78 



SERVICE SPECI FICATIONS - Body A·23 

Torque Specifications (Cont 'd) 

Part tightened kg·cm ft·lb 

Rear split MOt! (60, 62serieJ) 

S.ateust>ionlock~~:S.atcul.hion 185 13 

S.atcvshionlodcstrikar•Bodv 30 

Seatcushionhinge•Statcu5hion 185 18 

Seat cushion hinge ~~: Body 13 18 

Seat bade lode • Body 185 13 

Seiiltbadclodcstriker~~:Seatbadc 13 18 

Seuback•Seatcushion 380 37 

Transverse ~eat (60,62seril1) 

Statleglockstriker•Body 380 

Seatcushionbracket~~:Seatcushion 185 13 

Stncul-hionbracket 11: Body 185 13 18 

Se"backlodc ~~: Su tback 37 

Seatbadclock•Seateushion 380 

Stat i nn.rsupport~~:Statback 380 27 

Seat lnn.rsupport ~~: Stat cushion 380 27 

Rear parallel seat 

(70, 73, 75Vseries) 

Seat frame 11: Body 160 " 15 

(75Ps.eries) 

Seatfl'llme 11: Body 195 

(60,62s.eries) 

Stu frame x Body 18 

Seatbtlt 

Seat btl! anchor • Body " 
(70,73,75series) 

Fuelsendergaugesetscrew 15 13 in.·lb 

Fuel ttnk suction tube MOt ~ew 13in.· lb 

Fueltankfrontbracket•Body 39 

FueltankfrontbracketxFueltankband 70. 73series 19 

Fuelt~nlcrearbrack.etx Fuel tank band 75series 400 19 

Fuelunk~nd ~~: Fuelunksu.y 75seriessubu.nk 

Fueltankrnrbr..:Xet~~:Bocty <00 19 

Drain plug 

(60.62series) 

Fuelsendergaugesetscrew 13 in.·lb 

FueltankwctiontubtHt$CI"ew 15 13in.·lb 

Fuelt~nkb..,;l x Body 37 

Orainplu!iJ 65 56 in.-lb 



A·24 SERVICE SPECIFICATIONS- Winch 

WINCH 
Mechanical Winch 
Specifications 

P.T.O. lnputgearbus.hing 

Input gear ~ Shift oil clearance 

Drive shilh Driveshaftrunout 
Spider bearing axial play 
Snapringthickn!!$Sel 

Endbracketb~hing 

Orumbu$hing 

Gear case bushing 

Gearcaseeoverbushing 

STD 20.04-20.08mm 0.7889-0.7905in 

20.1 mm 0.791in. 

0.040- 0.093 mm 0.0015-0.0036in 

0.10mm 

Limit 0.7mm 0.028in 
STO 0.15mm (0.0059 in.)orless 
Color 

1.20mm 
Brown 1.25mm 
Blue 

0.0472in. 
0.0492in. 

STO 38.000-38.039 mm 1.4961- 1.4976 in. 
limit 38.4mm 
STO 38.000-38.039 mm 1.4981 -l.4976in. 
Limit 38.4mm 
STD 38.000-38.025 mm 1.4961 - \ .4970 in. 

38.3mm \.508in. 
STD 38.000 - 38.025 mm 1.4961 - 1.4970 in. 

38.3mm 
Clutch levertolockplate clur~nce 0.5-1.5mm 

1.508in. 
0.020-0.059in. 

Torque Specifications 

Pan tightened 

Lock plate~ drum 

P.T.O. Bearing retliner ~ P.T.O. case 
P.T.O.cover ~ P.T.O.ca:se 
Universal joint flange lock nut 
Locking ball bolt 
ldlershaftlockplate 
lnputgearshaftlockplate 
P.T.O.~ Trander 

Front side 
Other side 

P.T.O. shift rod ~ Link lever 

Drive shaft x Sleeve yoke 
Drive shaft x Universal joint 

P.T.O. eompanion flange 

WormbearingNo.1retainer 
WormbearingNo.2retainer 
Gear case cover x Gear case 
Rear base member x Winch 
Winchrollerbracht x Winch 
Winch roller bracket x Bracket support 
(60.62series) 
Winch assembly x Vehicle 

kg·cm 

120 

195 

<80 
130 
130 
130 

170 
195 

250 
200 

,, 

250 
250 

380 

SeepageWI·22 

65in..lb 
35 

" " " 
18 

" 9 

18 
18 
9 

18 
18 

" 

19 
20 

25 
20 
20 

" 25 
25 
37 



S ER VICE SPECIFICATIONS - Winch A-25 

Electric Winch 
Specifications 

Winch Geareasecoverbushing 

Case1ide 

Gear case bustling 

Orumhou1ingbuttling 

Clutch outer race buttlirtg 

Br.~kettlaftdrivt~lrbuttling 

Drive gear side 

Othtrside 

Counterttlaft~arbushing 

Clutchdiscthickn&ss 
Outtrdisc 

lnr.trdisc 

Oiscsp~~certhicknns 

Drum sp&e~r thickneu 
No.1 and No.2 

Motor Commutatorrunout 
Commutator diameter 

Commutftor mica depth 

Brush length 

Bruttlspringinstalledload 
Armaturtttllftthrustdearance 
Thrust wilshtr thickneu 

Torque Specifications 

Pilrttightened 

Chain wire Wirtlock" Lock plate 

Shiftltversupporti<Getrczse 
Gear case 1< GearciMOOvtr 
Rearblsemtmbtr" Wind! 
Winch roller bracket" Winch 
Motor" Wind! 
Winch assembly • Veh icle 

Motor Commutator end fr&mt " Yoke 

STO 22.000- 22.033 mm 0.866 t -0.8674in. 
22.Jmm 0.878in. 

STD 14.000- 14.027 mm 0.5512-0.5522in. 
Limit 14.2mm 0.559in. 
STO 75.000 - 75.046 mm 2.9528 -2.9546in. 

75.5mm 2.972in. 
STO 85.2 - 85.3 mm J.354-3.358in. 

86.0mm 3.386in. 
STD 37.351-37.38Bmm 1.4705- 1.4720 in. 
Limit J7.7 mm 1.484 in. 

STD 12.500- 12.527 mm 0.4921 -0.4932in. 
Limit 12.8mm 0.504 in. 
STO 22.000- 22.033 mm 0.866t -0.8674 in. 
Limit 22.3mm 0.878in. 
STO 18.000- 18.027 mm 0.7087-0.7097 in. 
limit 18.3mm 

STD 1.45-1.65mm 0.0571 -0.0650 in. 
limit 1.0mm 0.039in. 
STO 2.2-2.4mm 0.087-0.094 in. 
Limit 1.9mm 0.075in. 
STO 2.4-2.7mm 0.094 - 0.106 in. 
Limit 2.0mm 0.079 in. 

STO 1.88-2.12mm 0.0740-0.0835in. 
limit 1.2mm 0.047 in. 

0.2 mm 10.008 in. I or less 
STD 43.0mm 1.693in. 

4 1.0mm 1.614in. 
STD 0.7mm 0.028in. 
Limit 0.3mm 0.012in. 
STO 22.0mm 0.866in. 
limit 15.0mm 0.591in. 
STO 3.200- 4.000 !I 7.1-B.Bib J1-39N 
STD 0.05-0.50 mm 0.0020-0.0197 in. 
STD 1.6mm 0.063in. 

kg-em 

195 19 

195 19 
195 ,. 19 
380 27 
700 69 

19 
SeepageWI-44 

78 68 in.·lb 7.6 



A·26 

LUBRICANT 

Manual transmission 

H55F 

Automatic tr•r>Smiuion (A440F ) 

Dry fill 

(H41,H55FI 

(A440F I 

Front 

Rur 

Brake fluid 

Steering gear housing 

Powerueer ing 

Total 

Reservoir tank 

P~rtake-off 

Mechanical wind'! 

Electric wind'! 

SERVICE SPECI FICATIONS - lubricant 

3.5 

4.9 

15.0 

5.0 

2.2 

2.1 

3.0 

2.5 

6_Mries 
7_series 

0.5 

0.3 

1 2.0 

Ca~ity 

USQts lmp.qu 

3.7 3.1 

5.2 4.3 

15.9 13.2 

5.3 4 .4 

2.3 1.9 

2.2 1B 

3.2 2.6 

2.2 

630~ 21.3oz 

810cc 27.4oz 
800~ 27.1oz 
390« 13.2oz. 

0.5 0.4 

0.3 0.3 

2.1 1.8 

Clusification 

API GL-4 or GL·S 

5AE90 

ATF OEXRON" n 

API GL-4 or GL·S SAE 90 

API GL·ShypoidgNroil 
WithLSDuM LSD oil only. 

Above-18"C IO"FI 

Below-18"C IO"F) 

SAE 80W·90 or BOW 

SAE F1703, DOTJ 

API Gl·4 SAE90 

ATF DEXRON®or DEXRON® n 

API Gl·4or GL·5 SAE90 

API GL-4 SAE90 

ATFty~F 



B-1 

STANDARD BOLT 
TORQUE SPECIFICATIONS 

, ... 
STANDARD BOLT TORQUE SPECIFICATIONS . 8·2 



B-2 STAN DARD BOLT TORQUE SPECI FICATIONS 

STANDARD BOLT TORQUE SPECIFICATIONS 
HOW TO DETERMINE BOLT STRENGTH 

""' Mark 

Hexagon Bolt 
4

- 1 I Srudbolt 

~hndNo.S- 1 No mark 

s- I 

' 
7- 7T 

No mark 

Hexagon 
flangl'bolt r,_ w/wuher 
hexagon bolt 

Hexagcm 

protruding 5T 

Hex.gon 

flange bolt 

w/wuher 
prouuding 

hexigOnbolt 

~ Hexagon 

0 I head bolt protruding 7T 
line-s 



STANDARD BOLT TORQUE SPECIFICATIONS B-3 

SPECIFIED TORQUE FOR STANDARD BOLTS 

Htx~~gonhelldbolt HtXIgonfl tngebolt 

a •• Oitmeter 

kg-em kg-em 

48 in..lb 60 52 in..lb 

1.25 130 1<5 

" 1.25 260 25 290 28 

1.25 40) 5<0 39 53 

160 15 850 " 83 

1.5 1.150 83 

65 6 .4 

1.25 " " 
" 1.25 330 " 32 

" 1.25 ""' " 59 

1.5 930 61 " 
" 1.5 1.400 101 131 

80 69 in .-lb 7.8 78 in.4b 8.8 

1.25 "' " 215 " 
6T 1.25 400 " 39 <40 

" 730 53 · " 810 59 " 
1,250 "' "' 

110 

1.25 260 25 290 " 28 

" 1.25 530 38 52 '"' 43 58 

" 970 95 1,050 103 

1,500 "' 1,700 123 "' 
2,300 "' 



C-1 

SST AND SSM 
,.,, 

SST (SPECIAL SERVICE TOOLS) ............... C·2 

SSM (SP ECI AL SERVICE MATERIALS). . . C·7 



C-2 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) 

1\ Section I ~ ~ ~ 
ffi , g, ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ \lui" ~ ~ ~ ~ ~ "' 

Illustration • Part No. •PartName I 

vP IJtOIG.l00\0 lSoctetWr...c~~l i I I • 
~ 0!201-60011 ( ~=:::·,:::: J I I I 

I 

• I 

~ 0921).27010 IGur RIM0-1 H I 
~ 0921&·00020 IBelt T..,oionGaugel I • 
~ 092\li-OOOJO !hllT-oonCiblll I I I I· 
~!~~ 0Uli·00101 

WeMtP""'!>o.--aul 

I 1·1 s · TooiS.t I 

1 

crtJ::J_ a 0931l1 -20020 
I 

I 
I 

!Clute~ GI.Ode Tooa • I 
~09301-55022 1Ciu!chGuodoTooU H I I I 

~ 0930)-]S011 (::.:!";:!:""' ) • I I 
I I I 

~09J04-JOD\l ( ll'lpUI$hlhFront ) 
&1•..-g Rep!oc., • I I 

~Qg](I4.470IO ( "'~"' ShlhFront ) . I 
I I I i a .. ,.r>gReplocor 

I I I 

~ 09JOH0010 ( E~;~:.::~ ) I I • 
~ 0930f.G00\0 10o1S .. IP-1 

I I • • 1., 
~ 09301· 10010 IOoi S .. IPull.,) 

I I 
I• I • • 

I I I 



SST AND SSM - SST /Special Service Tools) C·3 

SST (SPECIAL SERVICE TOOLS)(Cont ' d) 

1\ Section I ~ ~ :; ~ " :l: ~ " " :;: ~ 
u 

• PortNom• ~ u 
~ ~ ~ "' ~ " Illustration • Part No . 

~ .. ,..,.,JJ ( .... ~ ....... " .. ) 1 
Reotocer • • 

(C) OllOI-IODIO IExt-ionPipot) • 
@):B O!IJ1l<J0021 ( ~~-;~,~II PI<J9 ) • 
~ ("""'~ .... ) 

s ~ 
09J15..ooo21 Beotiro!!Remover • &Replllcer 

@ r;p <?iee> 
ctJ? "'@) 

( '"~"''"""' ) 09311-60010 Tronoferlleo<ing 
Repl.cer • ·I 

~ 0931H0020 ~ ~~:r;::~~:o;;Her ) • Beonr.gRomo•or 

~0932&-20011 ( ~:~~u~~~,'!~rir.g ) • 
~ogJJO-OOOlt ( Comoonionftonge ) 

'"olclir.gTool • • • 
~ ( ""'"~'"""' ) 09332·25010 Beoring Aemover • &Repl..,er 

~ 093JJ.00012 ( ;~:~~::.:~m ) • 
~ ( ''""'~'"""''"'m' )l 095(14.(10011 AdiuttongNulW<e<~c~ I • 
~ 

Oitlerento~ Otive I 

I I 
0!1506·30011 ~ Pitlion RurSeJnng ) • CoroeRei>l..,_, 

w ( :::·:;;~":"'"' ) 
I 

I I I• 09509·25011 

j_ 

~ 09514-35011 ( :~~~nllleoring ) 
I I• • I I 



C-4 SST AND SSM - SST (Special Service Tools) 

SST {SPECIAL SERVICE TOOLS ){ Cont ' d) 

\ Section 

\j"* ::; lgr ;l l ~ ~ :: ~ :;: ;2 
lllunration • Part No . • Part Name I I I I I I 
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SYSTEM INDEX 
LAND CRU ISER (Heavy-Duty) 1985 Production Vehicles (Page 1 to PageS) 
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