


General Info L 
INTRODUCTION 

How to Use This Manual 1 

/ This manual is d iv~ded into 15 sections. The first page of each sec- 
tion is marked wi th a black tab that lines up wi th one of the thumb 
index tabs on the front and back covers. You can quickly find the 
ftrst page o f  each section without looking through a full table of 
contents. The symbols printed at the top corner of each page can 
also be used as a quick reference system. 

Each section includes: 
1.  A table of contents, or an exploded view ~ndex showing: 

Parts disassembly sequence. 
Bolt torques and thread sizes. 
Page references to  descriptions in text. 

2. Disassembly:assembly procedures and tools. 
3. Inspection. 
4. Testing/troubleshooting. 
5. Repair. 
6. Adjustments. 

Special Information 

Indicates a strong possibility of severe personal injury 
e if instructions are not followed. 

CAUTION: Indicates a possibility of personal injury or equipment 
damage if instructions are not followed. 

NOTE: Gives helpful information. 

CAUTION: Detailed descriptions of standard workshop proce- 
dures, safety principles and service operations are not included. 
Please note that this manual does contain warnings and cautions 
against some specific service methods which could cause PERSON- 
AL INJURY, or could damage a vehicle or make it unsafe. Please 
understand that these warnings cannot cover all conceivable ways 
in which service. whether or not recommended by American 

/ Transaxle 

Honda, might be done. or of the possible hazardous consequences 
of each conceivable way, nor could American Honda investigate all 
such ways. Anyone using service procedures or tools, whether or 
not recommended by American Honda, must satisfy himself thor- 
oughly that neither personal safety nor vehicle safety will be jeopar- - .  
dized. 

All information contained in this manual is based on the latest prod- 
uct information available at the time of printing. We reserve the 
right to make changes at any time without notice. No part of this 
publication may be reproduced, stored in retrieval system, or trans- 
mitted, in any form by any means, electronic, mechanical, photo- 
copying, recording, or otherwise, without the prior written permis- 
sion of the publisher. This includes text, figures and tables. 

Brakes 
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Chassis and Paint Codes 

P Vehicle Identification Number (Injected) 

JHyBA314*  HCOOOOOl 

Manufacturer Code --..A- 
M :  Passenger Car 

Prelude (2000) 
Transmission and Body Type 

1 : 5-Speed rnanuall2-Door 
2: 4-Speed autornaticl2-Door 

Model 

Check Digit 
Model Year 

H: 1987 
Factory Code 

C: Sayarna Factory 
Serial Number 

r Vehicle Identification Number (Carb.) 1 
JHMBA612" HC000001 

Manufacturer Code 
Vehicle Type 

M:Passenger Car 
Prelude (1 800) , 
Transmission and Body Type 

1 : 5-Speed manuali2-Door 
2: 4-Speed automaticl2-Door 

Model 
2: 1800  

Check Digit 1 Model Year 
H: 1987 

Factory Code 
C: Sayama Factory 

Serial Number 

- Chassis Number 7 
and Federal Motor Vehicle 
Safety Standard Certification. 

r Engine Serial Number ------l 
A 1 8AI-190000 1 

Engine Type I 
A1 8AI: With Carburetor ( 1  800)  
A20A3: With Fuel-Injection (2000)  

Model Year 
1: 1987 

Emission Group 

6: 49ST 
9: California (CAL) 

Serial Number I 
I 

r Manual Transmission Number ------I 

Transmission Type - - 

A2K5 : Fuel-Injected Engrne 
A1 B5 . Carbureted Engine 

Serial Number 

- Automatic Transmission Number 
F4 - 6000001 

Transmission Type 
F 4 :  Fuel-Injected Eng~ne 
AS: Carbureted Engrne - -1 
Serial Number -- 

Paint Color Codes 

I Color Code Color I 
Montreal Blue Metallic 
Polar White 
Phoenix Red 

C O L O R  
N H - 9 1  M 



Identification Number Locations 

Chassis Number Chassis Number 

Transmission Number Transmission Number Engine Number 
(Automatic) (Manual) 



label Locations 

I Fuel-Injected Engine: 

RADIATOR CAP 
CAUTION 

COOLING F A N  CAUTION 



EMISSION CONTROL 
INFORMATION 



bif t and Support Points 

Fiace rhe l i f t  blocks as shown. 

Raise the hoist a few inches and rock the car to  be sure i t  is firmly supported. 

Raise the hoist to full height and inspect lift points for solid support. 

LIFT BLOCK 

(cont'd) I 



- Floor Jack 

1 .  Set the parking brake and block the wheels that are 
not being lifted. 

2. When lifting the rear of the car, put the gear shift 
lever in reverse (Automatic in PARK). 

3. Raise the car high enough t o  insert the safety 
stands. 

4. Adjust and place the safety stands as shown on 
page 1-8 so the car will be approximately level, 
then lower the car onto them. 

* Always use safety stands when working on or 
under any vehicle that is supported by only a 
jack. 
Never attempt to use a bumper jack for lifting or 
supporting the car. 

Front I 

o f  jack l ~ f t  platform 

Rear 

I b r a c k e t  In the m~ddle  
of jack l ~ f t  platform 





Towing 

If possible, always t o w  the car wrth the front wheels off 
the ground. Do not use the bumpers t o  l i f t  the car or to  I 

support the car's welght while towing. Check local 
regulations for towrng w ~ t h  a cham or frame-mounted 
tow  bar. A chain may be attached t o  the hook shown in f---- --- 

the illustratron. Do not attach a t o w  bar to  either i--____ 

bumper. 
-- 

If the car IS t o  be towed wl th four wheels on the ground, ------- 
observe the following precautions: 

1. Wheels and axle must not be touching the body or 
frame. 

2. Turn the ignition key to the "I" position and make 
sure the steering wheel turns freely. 

, 3. Place the transmissron in NEUTRAL. I 
4. Release the parking brake. ~ I I 

TOWING POINT 
/ 5 .  DO NOT exceed 55KPH (35  MPH) for distances of 

/ more than 80 km (50 miles). 





Special Tools 

Engine ............................................ 2-2 
Fuel and Emissions .................... ..... 2-2 
Clutch ............................................ 2-2 
Manual Transmission ........................ 2-3 
Automatic Transmission <F4> ........... 2-3 
Automatic Transmission <AS> .......... 2-3 

.................................... Differential 2 -4  
................................ Power Steering 2-4 

..................................... Suspension 2-4 
Brakes ........................................... 2-5 
Body ............................................ 2-5 

................ Heater and Air Conditioner 2-5 



Special Tools 
NOTE: Some tools may appear in more than one section of this list if they are used for more than one job. 

I I 
TOOL NUMBER DESCRIPTION i 

Driver 
Ring Gear Holder 

Ball Joint Remover 
Valve Guide Remover, 7 .0  rnm [Exhaust] 

Valve Guide Remover, 6 . 6  m m  [Intake] 

Camshaft Seal Driver 
Seal Driver 
Seal Driver Attachment 
Adj. Piston Pin Driver 

Piston Base Head 
Pilot Collar 
Piston Pin Base Insert 
Piston Pin DisIAssembly Tool Set 

"Piston Base 
"Piston Base Spring 
Valve Guide Reamer 7.0 m m  [Exhaust] 

Valve Guide Reamer, 6.6 m m  [Intake] 

PAGE REFERENCE 

(not shown) 
6-1 5 

* Included in Piston Pin DisIAssembly Tool Set TIN 07973-6570002 

r Fuel and Emissions 

VacuumIPressure Guage, 0 - 4  in Hg 
Vacuum Pump!Gauge, 0 - 3 0  in Hg 

Digital Multimeter * * 
Fuel Sender Wrench* 
Float Level Gauge* 
Fuel Pressure Gauge* * 
Fuel Line Clamp* 
Fuel Sender Wrench * * 
System Checker Harness* * 

* : Carbreted Engine " * : Fuel-Injected Engine 

1 0  m m  T-Wrench 
Ring Gear Holder 

Clutch Disc Alignment Tool 



r Manual Transmission 
I / TOOL NUMBER 1 DESCRIPTION 1 PAGE REFERENCE I 

Adj. Bearing Remover, 25 -40  mm 
Attachment, 52 x 55 mrn 
Driver 
Mainshaft Holder, Manual 
BearingITransmission Case Puller 
Seal Driver Attachment 
Seal Driver 
Driver Attachment, E 

- Automatic Transmission <F4> 

Mainshaft Holder, Automatic 
Transmission Housing Puller 

Clutch Spring Compressor Set 
*Compressor Attachment 

or 07960-61 2000 + 1 07960-6890100 
"Compressor Bolt Assembly 
"Compressor Attachment j 
Oil Pressure Gauge Set 

Low Pressure Gauge 
Adj. Bearing Remover, 25 -40  mm 
Attachment, 6 2  x 6 8  m m  
Driver 
BearinglTransmission Case Puller 
Seal Driver Attachment 
Driver Attachment, B 
Driver Attachment. E 

" Included in Clutch Spring Compressor Set TIN 07GAE-PG40000 

r Automatic Transmission <AS> 

07GAC - PG40100 or 
07GAC -PF40100 

07GAE - PG40000 
"07GAE-PG40100 
"07GAE- PG40200 
"07960-61 20100  
07406-0020003 or 

07406 -0020002 
07406-0070000 
07736-A01 000A  
0 7  746 - 0 0  1 0 4 0 0  
07749-001 0 0 0 0  
07923-6890201 
07936-  6340000 
07947 - 6 1 10500 
07947-  6340201 
07947  - 6340500 
07974-6890300 

Transm~ssion Hous~ng Puller 

Clutch Spring Compressor Set 
"Compressor Attachment 

or 07960-61 2000 + 
*Compressor Bolt Assembly 

1 07960--6890100 

"Compressor Attachment 
Oil Pressure Gauge Set 

i 
Low Pressure Gauge 
Adj. Bearing Remover, 25 -40  mm 
Attachment, 52 x 55 m m  
Driver 
Mainshaft Holder, Automatic 
BearingiTransmission Case Puller 
Seal Driver Attachment 
Driver Attachment, B 
Driver Attachment, E 
Throttle Control Cable Adjustment Gauge 

* lncluded In Clutch Spring Compressor Set TIN 07GAE - PG40000 



Special Tools 
,-- Differential I 

1 TOOL NUMBER i DESCRIPTION PAGE REFERENCE I 
r - - - - - - - ^ - - - - - - - - - - - - - -  - 

1 07746-00301 0 0  Driver, 4 0  m m  I.D i 16-4 
1 07749 -001 0000  Driver 16-8 1 07947-61 10500 / Seal Dr~ver Attachment 16-10 

07947-6340500 
1- 

/ Dr~ver Attachment, E 16-8 

Wheel Alignment Gauge ATT.,B 
Driver 
Ball Joint Remover 
Bearing Driver Attachment 
Absorber Spring Compressor 
Front Hub DisiAssembly Tool, F 
Ball Joint Removerllnstaller 
Ball Joint Remover Base 
Ball Joint Installer Base 
Front Hub DisiAssembly Tool Pin, A 
Front Wheel Bearing DisIAssembly Tool Base, A 
Front Hub DisIAssembly Tool A 
Front Hub DisiAssembly Tool B 
Front Hub DisiAssembly Tool C 
Front Hub Dis~Assembly Tool D 
Front Hub DisiAssembly Tool E 
Ball Joint Boot Clip Installation Guide, A 

I- Power Steering 

I 07CAK- SE00110 
j 07GAK-SE00120 
I 07406-0010701 1 01406-  001  0300 

07406 001 0400  
07725 0030000or  

07725-001 01  0 0  
37746-001 0300  or 

07965-6920500 
07749 -001 0000  

I 
PIS Pump Joint Adaptor 
PIS Hose J o ~ n t  Adaptor 

(not shown) 
19-41 
1 9-41 
19-42 
19-44 
19-46 I 

19-8 1 
19-34 
19-27 
1 9-27 

19-9 
19-9 

07900-  SA50000 1 P/S Seal Replacement Tool Set 

* Inclbded In PIS Seal Replacement Tool Set TIN 07900-SA50000 

r Suspension I 

Bypass Tube J o ~ n t  
011 Pressure Valve 

1 Pressure Gauge 
Un~versal Holder 

Attachment, 4 2  x 47  mm 

Dr~ver 

"07974-SA50100 
" 07974-SA50200 
* 07974-SA50300 
"07974-SA504OO 
"07974-SA50600 
07916-SA50001 
07941 6920002 

1 07974-SA50800 / 07974-6790000 

"P~ston Seal R ~ n g  Gu~de 
"Plston Seal R ~ n g  S ~ z ~ n g  Tool 
"Cyl~nder End Pack~ng Sl~der 
'End Seal Guide 
"Dust Seal Gu~de 
Steer~ng Gearbox Locknut Wrench, 4 0  mm 
Ball J o ~ n t  Remover 
Ball J o ~ n t  Clip lnstallat~on Gu~de, B 
Tie-Rod Boots Dr~ver 

19-1 1 
19-9 
19-9 
19-20 

19-39 

19-39 

I 



r Brakes 

TOOL NUMBER I DESCRIPTION / PAGE REFERENCE 

1 Brake Booster Adjustment Gauge 
, . Driver ' I Kwik-way Brake Lache wi th Power Feed Unit 1 J 

Brake Disc Grinder or 
Snap-ring Pliers 
Snap-ring Pliers 
Driver Attachment, C 
Bearing Driver Attachment 

(mot shown) Available 
from Kwik-Way Manufac- 
turing Co. 
(not shown) 
2 1-27 
23-12 
21-51 
21-19 

Heater and Air Conditioner -4 

- Body - 

A973X-041 - X X X X X  or VacuumiGauge, 0 - 3 0  in Hg 
ST-AH-260-MC7 

07GAB-PJ60100 or 
I 1 A/& Clutch Holder 

07923--PB80001 
07934-  PB80001 L A : &  c lutch puller 

22-43 07GAZ- SE30100 

1 
Torsion Rod Assembly Tool 
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Standards and Service Limits 
Fuel-Injected Engtne * Carbureted Englne 

r Cylinder HeadIValve Train - Section 6 1 
I i MEASUREMENT I STANDARD lNEwl I SERVICE LIMIT I 

I Valve seat i width IN and EX j 1.25-1.55 (0.049-0.061) j 2.0 10.08) I 

Compresston 

L 1 300 rpm and r i d e  open lhroole 

I 

48.8 11.921 
1.75 (0.068) 

Valve gu~de  6.61 -6.63 10.260-0.261) 6.65 (0.262) 
7.01 -7.03 (0.276-0.277) 7.05 (0.278) 

Nomtnal / 1 2 2 6 k P a ( 1 2 5 k g c m  178ps1i 

r Engine block - Section 7 

M~ntrnurn 

Max~rnum vartat~on 

Rocker arm 

I i MEASUREMENT I STANDARD (NEW) I SERVICE LIMIT I 

* 1 274 kPa ( 1 3 0  kg cm' 125 psi) 
1 0 3 0 k P a ( 1 0 5 k g c m  149psli  

* 1 0 7 8 k P a l l l O k g c m  i 5 6 p s 1 )  
196 kPa 12 k g  cm 28 psti 

0 05 ( 0  0021 
89 8 (3 54) 

0 5 I0 02) 

, Warpage - 

Cylinder block Warpage of deck surface ' 0.08 (0.0031 rnax. 
Bore dtameter 

P~ston- to- r~ng clearance (top and second, 

Hetght 

End play 

Arm to-shaft clearance 

1 

' 90 13 541 

0 05-0  15 10 002-0 0061 

0 008-0 054 ( 0  0003-0 0021) 

01' clearance No 1 3 and 5 Journals 

k o  2 m a  4 j o~ rna l s  
Runout 

-Cam lobe helght Manual and IN A 

Autornat~c IN B 
Manual EX 

* Cam lobe he~ght  Manuel IN A 
IN B 
EX 

Automattc IN A 
IN B 
EX 

Valve clearance IN 
EX 

Valve stem 0 D IN 
EX 

Stem to  gutde clearance IN 
EX 

Stem tnstalled hetght IN 

I EX 

-- 

0 08  10 0031 

1 0 050-0 089 I0 002-0 004) 0 15 ( 0  0061 
0 130-0 169 ( 0  005-0 0078 0 23 ( 0  0091 
0 03 10 001) max / 0 06 (0 0021 

2 38 853 (1 52961 
3 38 604 (1 51 981 
2 38 796 I1 52741 
* 38 86 (1 530) 
* 38 41 (1 512) 
* 38 92 (1 5321 
* 38 67 (1 522) 
* 38 22 (1 505' 
* 38 42 (1 5131 

0 12-0 17 10 005-0 007) 
0 25-0 30 I0 010-0 0121 
6 58-6 59 10 2591 - 0  25941 
6 94-6 95 10 2732-0 27361 
0 02-0 05 10 001 - 0  0021 
0 06-0  09  (0 002-0 004) 
48 59 I1 9131 
47 66 11 8761 t 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

6 55 ( 0  258) 
6 91 ( 0  2721 
0 08 (0 003) 
0 12 I0 005) 
49 34 (1 9431 
48 41 11 9061 



Standards and Service Limits (cont'd) 
- Fuel-Injected Er~gine * Carbureted Englne Unit: rnm (in.) 

r Engine Block - Section 7 

I I 
I 1 MEASUREMENT STANDARD (NEW) SERVICE LlMlT I i I 

Crankshaft Main journal d~ameter / 4 9  970 -49  9 9 4  11.9673-1.9683 j  - 

Taperiout-of-round, main journal 1 0 . 005  l0.00021 max. / 0 . 010  (0.00041 
Rod journal dtameter ' 44 .976 -45 .000  (1 .7707-7 - 

Taperout-of-round, rod journai 0 . 0 3 5  1000021 max. 0 . 0 1 0  (0.0004) 

End play 1 0 . 7 0 - 0 . 3 5  (0.004-0.0141 / 0 .45 (0.0181 
Runout i 0 . 024  t0.00091 max. i / 0 . 04  10.00161 

I 

I M a ~ n  bear ing- t~-~curna l  No. ? ,  2, 4.. and 5 
Oil clearance Journals I 0 0 2 6 0 , 0 5 5  10 0010-0.00221 0 .07  (0 .003)  

NO. 3 Journal i 0 . 032 -0  061 ~0.0013-0.0024~ 
1 I 

I 1 Rod bearing-to-journal oil clearance 1 0 .020-0.038 (0 .0008 -0 .001 51 ( 0 . 07  (0.0031 

,-- Engine Lubrication - Section 8 

Inner t o  outer rotor radial ~ ledrance 1 0 15  ( 0  0061 rnax 
Pump body to-rotor radtai clearacne 0 10 -  0 18 ( 0  0 0 4 - 0  0071 
Pump body-to rotor side cleardnce 1 0 3 0 - 0 1 0 8 1 0 0 0 1 - 0 0 0 4 ;  0 15 10 0061 

Engine oil 

1 Pressure set tng 80°C (176"FI 9 8  kPa (1  0 kg cm' !d!e 1 1 4  3 s )  min 

I 3 0 0 0  rpm 173-4'51 kPa 13 8 - 4  6 kg/cm2, 54 -  65' psi) --- 
Cooling - Senion 10 

1 MEASUREMENT 1 STANDARD (NEW) 

011 pump i Displacement 1 40 .3  C ( 10 .6  US. qal., 8 . 9  Imp. qa1.j 5 .500 rorn 

MEASUREMENT i STANDARD (NEW) SERViCE LIMIT 

6 - 9  ( 0  24 -  0 35 )  98N 110 kg, 2 2  Ib) for used belt I - 5 10 201i98N (10  kg 22 1.1 after rep laceme~t  of belt 
n 7 - -10  10 5- 0 41 98N i 10  kg, 7 2  lb) for used belt 
r 5 -7  10 2 - 0  31198N ( 1 0  kg. 2 2  Ib) after replacement of belt 

Cooltng fan belt 

Capactty itnc!. neater! t' [US. Gal , Imp. Gal.) I Manual 6.8 11.8, 1 .5 )  
i 2 Automai~c 6.7 11.8 1.51 

ilnciudes reservoir tank 0 . 8  (0 .2  1, 0 .18)  1 * Auromattc 7.5 12.0, 1.71 

+-- 
Capacity PIUS qt. Imp. q t . )  4 . 0  (4.2, 3.51 After englne disassembly 

Deflection midway between pulleys~load 

I Pressure cap opentng pressure / 7 4 - 1 0 3 k P a 1 0 . 7 5 i . 0 5 1 ~ g ~ c m 2 . 1 1 - 1 5 p s 1 )  I 

- 

! 

/ Primary: 82°C 1 2  1180°F i31  I 86-90°C 1187-1 94'F) 
I Secondary: 85°C t 2 ( 1  85OF * 31 

/ 100°C 1212°F1 OPTIONAL 
Valve lift at full open 1 E ( 0 . 3 1 ) m a x .  

3 .5  13.7. 3.11 After oil change, including oil filter 
3 .0  (3.2. 2 .6)  After oil change, without oil filter 

I Water pump Gear ratio tcrakshaftl 

i Capacii,/: 1' per rn;n,.t ipm 
/ 3 1 .24  * 1 .29  

;24,5,OCC !3i.7 US. aai, b.i)GO r i i m ;  

Cooling fan i Fan-tocore cIearan_e 
I 23.C (0.2/>, 

Thermoswitch "Chi" ternperatiire : E:'-P3"C ,788' - ;gGCF) 
i 83°C ( 1 6 :  "F: o. more , i?vstei~r. is 2 ' C  135°F' or more 

Fuel - Section 1 1  I 

I 
I MEASUREMENT STaMDASD (NEW) 1 

I - Fuel 

' Delivery prcssure 
/ Displacemeni 

I 1 Relte: valbe openins pressure 

I 250 kPa 12.55 kg crn', 3 6  PSI) 

/ 2 30  cc:m#n in i O  seconds 

Delivery pressure ; 1 4 . 7 1 9 . 6  kPa 10 1 5 0 . 2 0  kg cm', 2 1 2 . 8  psi) 
D~splacernent 1 6 8 0  cc,'mtn at 12V 141 cu. in.! 1 2Vi  

Pressure Pressure I 245 -255  kPa 12.5-2.6 kg,cm2, 3 5  - 3 7  psi1 
regulator I ----- - -- 
Fuel Tank I Capacity ' - - G 7 T G 5 9 3  2 l a p  CUI 

,--..-- - 
(con t 'd )  

3-3 



Standards and Service Limits (cont'd) 
Fuel Injected Ergt le  * Carbureted Engln = 

r Fuel - Section 11 -7 
1 MEASUREMENT I STANDARD INEWI 

Fast idle I / r ~ m /  

I Manual 0 1 000-  1,800. * 1 250-1,750 
Automatic 0 1,000- 1,800, * 1.200- 1 700 

ldle speed wl th  headlights and 
(rpm1 cooltng fan off  G Manual I 

1 Autornatlc I 

/ (in "N" or "P"1 1 

' Model 1 CAL 49st and HlrALT 

* f :  The lower number is if idle IS measured at 
high altitude: the h~gher  number is i f  idle is 
measured at low altitude. 

I 

* Manual I 800 z 50 1 Automatic 1 800 2 50 I 
700 ? 50 , (in gedri I 

I Idle CO 0 1 %  I 
Float level ( f rom gasket) 1 15- 17 10.59- 0.671 I 

, Clutch - Section 13 I 

1 MEASUREMENT STANDARD INEW) 1 SERVICE LIMIT - 
176 ( 6  91 to  floor 
137 (5  4) t o  carpet - 

^ 

138-  143 15 4 - 5  6)  
133 -143  (5 2-5  6)  I 

- 

23-28 ( 0  9 - 1  1) 1 - 

8 6  13 41 mln t o  floor 
47 (1 91 mfn t o  carDet 

Clutch pedal Pedal height 

Stroke 
Pedal play 
Disengagement height 

Clutch arm Release arm adjustment 

Flywheel Clutch surface runout 0 .05  (0.0021 max / 0 .15  (0.0061 

Clutch plate Rivet head depth / 1 3 (0.05) mln. i 0.2 10.0081 
Surface runout / 0 . 8  (0.03) max. / 1 .0  (0.04) 
Radial play In splines 1 0 .7 -2 .1  (0.028-0.083) / 4.0 (0.16) 
Thickness I 8.1 -8 .8  (0 .32-0.35)  / 5.7 10.22) 

I.D. 31.00--31 059 (1.220-1.223) 
Holder-to-guide sleeve clearance 0 .05 -0 .1  5 10.002--0.006) 0.22 ( 0  009i  

Uneveness of diaphragm spring / 0 .8  (0.031 max 1.0 10.041 

Clutch release 
bearing holder 

Clutch cover 

- Manual Transmission - Section 14 
I 1 

MEASUREMENT STANDARD (NEW) SERVICE LIMIT 

Transmission oil Capacity t (US qt Imp q t  ) ' 2 6 (2  7 2 3) at assembly 
2 5 (2 6 2 21 at 011 change 

* 2 5 ( 2  6 2 2) at assembly 

- 
Malnshaft 

Diameter of ball bear~ng contact area 
Runout / 0 0 4 ( 0 0 0 1 6 ) r n a x  

Mainshat thtrd 
and fourth 
gears 
Gear 

I.D. 1 

End play 
End play 

i 
Th~ckness - 
End play 

I 
Diameter of needle beartrig contact area 

__t 
I 

Dlameter of ball beartng contact area I 
Dtameter of low gear contact area 
Runout 1 

Countershaft 

Counershaft 
low gear 

Countershaft 
Secnd gear 

I D 1 39 008 39 025 (1 5357 1 53641 39 0 7  (1  5381 
End plav , 0 0 3 - 0 0 8 l O O O 1 2 - 0 0 0 3 1 )  / 0 1 8 l 0 0 0 7  

I D I 43 008-  3 025 (1  6932 - 1 69391 1 43 0 7  i l  6961 
End piay 1 0 0 0 3 - 0 1 0 ( 0 0 0 1 2 - 0 0 0 3 9 1  / 0 1 8 \ 0 0 0 7 ~  
Th~ckness j 3 0 4 2 - 3 0 4 7 1 1 1 9 7 6 - ; 9 9 6 r  1 30 3 i 1931 -- 



i i ,n]ec3, a 30 -- - C ~ r h u r r t e d  Engine 

r Manuai Transmission -- Ssc'gion 74 U n ~ t :  mm (in 1 r 
I I I 

I I MEASUREkqENT I STARCARC. IPJEW) I SERVICE LIMIT I 
. 

I 25.002-25.012 (0.9843-0 $857) 1 25.06 (0.9871 
(Mainshaft  O.D. 3:  ,989-32.000 11.2594- 3.2598) 31.93 (1.2571 

I 27.33-27.08 ( 7  .C642--  1.CBSli 27.01 (1.063! 

I i 
1_1--_---- 

1 17.01 3- 17.043 (0.6899-0.671 01 / 17.09 10.8731 
I 

I 0.032 -0.077 (0.0013-0.00393 ! 0.15 (0.0061 - - -  - -- 
pushed agsirst  I 2 0 . 7 3 -  1.18 10 031 - 0.046! / 0.4 (0 0161 

! " 0 .85- i .70  (0.03- 0.043) 
- - - .. - I 0.4 (0.016) ~ - L - _ _ _ _  

1 Synchron~rer sleeve gear 1. 6.75-6.85 iC'.26B~-C.270) I 6.0 (0.243 
Fork-lo svnchror;iztr sleeve clearance _ _ _ _ - - -  i j 3 35 --0.65 !0 .0 i4  - i",.C:%FI 

-. - -- --- - - / 1.0 (0.64) Zrse .;I.. Endgap I 11 . R - 1 2 . 1  (0.46--0.48) 
! Fork-:o-reverse tdler gear clearance j 1 .0 i0.009-0.039) 1.7 10.07! 

Groove width / 9.05--7.25 i0.278 - 0.2851 

j Fork-to-fiis1i:reverse shift shaft cleara7ce - -- -- .. 
1 0.05-0.35 (0.002-0 ill.?,) i 0.5 (0.021 

Shift arm ! W ~ d t h  of groove in sh ih  rod guide 1 1 7 .$- 12.0 (6.46-0.47: 1 - - 1 
I Shi f i  arm-PO-shift rod guide cl"arance , 0.05 -0.35 (0.002-0.0141 1 0.0 (0.03) 
/ W9ri:h in sh~ f?  guide 1 7.9.- 8.0 !0.317 -0.31 51 --- ' 

Shti; arm-PO-ch!h guide clearance 
1 

1 0 .1  --0.3 (0.0D4-0.0121 0.6 (0.921 - 
Shift rod g u ~ d e  i I.D. [7;%00-:Q.068 10.551 2 

Guide-to-shaf- clearance I 0.01 1 - 0.082 
t 7 1.3...12.g ' ~ . n6$ - . - 0 .~7 ,? i  -- 

shift shaf? cicaiance 1 0.2: --0.5 10.liQ5 0.026! ! 0.8 (0.031 
- -  - -f ... 2 

, 5 1.$-.'/2.G r~.i :~g-~j.*::72) j 
! Arm-ro-shift rod guide cie:j:os:cc. 1 0.05-(1.25 IC?.I)!::-G..J?O; j 0.5 (9 021 1 ! 

1 End gap 19.05-.1~ 15 :c.::$F ..$: 470: - 

! Aim-to-~r::er.iock cleerance I 0.05-0.25 lt..Ci33 - C: 2 10! ! 1 0.9 (6.03; 
1 Arm-to-hc!.?e;. <,'l-ejsr:cw 0.01 -3.21: (C.C,'O'f: - ~>.ilS:'9i Seleciion bvlth. 5 types of shims 

- w ~ - - -  ---- -- 
_---111____1-. ." ..--. i 

r Automatic Trensm-aissisn (Fuel-Enjeeted Es~gEnet - -  Section 3 "35- 
P 

I MEtJ.SldREFn%EN% ST,%MDji&RD :plE>j'&) 
- - -  A- - -- 

SERVICE LIMIT 

C Transmiss~on oil j Capa-ify 1' (US at . ,  i~r," i  q1.i : , : .z ,  ;?,;.; *+. ,): c~,:,e>,,;e 
I '3 C ri;.3, 5 5) 3: ,ssse?-,rii. 

- -- - - -  - - -  -. -. - -. - .. . .  
Hydraultc Line pressure at 2.000 rpm ,354 .. 853 kpa 785 kPa 
pressure 

, 4th. 3rd. 2nd clutch pressure at 2,000 rpm I 44 i  --1383 4Pa I 785 kPa 
! ~4..5-9.0 k.g,r:n:., 64.- !Z"i,siI , (8 .0 kgicm', 114 psi) 
, I - - - - - - -  - - -  

, 1 s t  clutch pressure at 2,000 rpm I i $ 5 -  &8:1 i;?s -* - 

(;?.r-~ 7 ' A  I .:D csii 18.0 kgicm', I 74 psii 
2 2 2 -. L7 2 c 1: r-.:., 216 kPa 

L- 12 2:s-2.35 !kc;,c,r~- 22-:,? psr. 17.2 lkg!cni', 31  psi1 
~ -- . - ~- -- ~ . . .. 

; Throttle pressure A I .r1;5 .. 5: 9 kpR r 490 kFa 
: !L. ~ 5 -  5 .23  kc :;rn. 7 :  -7.1 1 - - ~ 

I 1 5  0 kglcrn', 71 psi; 

1 T ! i iot t le oresshre B 814 -522 kFa ' 135 kPa 
, s . ~ ; ~ .  9.6 a g j c m : ,  1 2 l - j '  .8 LS:: ' (8.0 kgicm;, ! 14 psi) -- - ---- , -~ 

~ - 
I Check with car on level ground Stallspeed - i 2 ,  i~i)Q - - ?,lj()0 -pi?: L --___-. 

Clutch / Clutch !n:tial clearance 1 s: , C.if:-C.G5 id C2E-0.035 ! -- 

arid 
3rd. 4ih 

Clutch return spnng free lengtk, 
Cluici- disc tl1ickness 
Clurch plate thickness 
Clutch erci o!atr t h~ckne r r  Mark 1 

Mark  2 
Mark 3 
Mark 4 
Mark 5 
hlark E 
Mark 7 
51,j.L 8 
kqsrt: 9 

29.0 I l . i r i1  
I>,-?,/ grooves worn cut  
C,iscolorar!cn 

4 

k k r ~  ', (; 2 : : v ~ 3 3 0  , ) . 3 : $ - - ; . : , " i t , ,  7i!..cciorat:ci; 

Diameter of needle bear in^ contact arz* on 
1 main and srrrror s h a f ~  2 2  SS9-22 '?93 ,C.%i47- i: 9C52: Wear oi  dernage 

I D~amete! c i  n ~ ~ ~ e d ~ e  bedring cuntac: rroz, I.?: 

rnalnsi-2:: i i t , Y  .:+;.; " .. .,:, ?:t ?:it 1 ,  .,'i..' : *is: "i 
Diameter c: r~~c:,j P r 0 1 C , I P : ,  : -+ ;..-e: . , 

, . 
I r~ainshnf:  4th qsa: coi id i  ,, i ? ' ~  5: >c!! , - " ; P _ - -  -5:1.:; 

Dldrnete; o 'nnyd ie  hi,, '  :-,q t::>r,:ict 'ri., ?rs i 

~ , , ~ : . ; ~ k , ~ , f ~  ' .- , t o L j r  co '<?r , 7 . -  , .  ,?- .  ,, ' .. , .,,I. - - . j; -,,-,- 
I., , 7 , 7 9 ,  :: * < , 7  -'< ,. ,.= .-je:, ,,.,; ,,, ,-*,< ,, <? ,- ,,;, P 

j c o u ! - . ~ ? r : ~ , d + ~  , .  , a,=, 3% :!(ts 3 f ;  + , , , . 5 ;  h~ -, 5 1 e,:., ' J i e ~ s  or C ~ I ? - ~ ? ~ ! ; C  - 
(con: dl 

3-5 



Standards and Service Limits (cont'd) 

I- Automatic Transmission (Fuel-Injected Engine) - Section 15 ------- 
I 

I MEASUREMENT 1 STANDARD (NEW1 1 SERVICE LIMIT 
I I 

-- 
Diameter o f  needle bearing coqtact  diea o n  
i o ~ n t e r s h ~ ~ { t  3 rd  gedr 
D i j n i z t e r  of r i . e d t  l:e,jr!rv> r--i:t,,-~ ,irf:d or> 
countershaf t  4 t h  gear 
Dlameter o f  ~ e e d l e  uearing contact  area o n  
counrershaf t  reverse gear collar 
Diameter o f  needle bearing contact  area o n  
counrershaf t  L gear collar 
Diameter o f  needle beari!:g conract  area o n  
reverse idle gear 
Reverse idle1 :,t:dft i:uIdei d i i i i , ~ f e i  
Mainshafr  2nd  gear I D 
Malnshaf? 1 st  gear I D 
Countershaf t  4 t h  gear I D 
Countershaf? 3 rd  gear I D 
Countershaf t  2nd  gear I D 
Countershaf t  1 st gear l D 
Countershaf t  reverse gedr I D 
Reverse idle gear I i) 
Mainshaf t  4 t h  gear end  play 
Mainshaf t  2 n d  gear end play 
Ma insha f t  1 st gear end  play 
Countershaf t  3 rd  gear end  play 
Countershaf t  2nd  gear end play 
Reverse idler gear end  play 
Countershafr  reverse gear end play 
Reverse gear hub  0 D 
Thrust wdshpl tnickrc.ss 

Mainst idf t  2 r d  gear A 
e 

Malnshafr  bearing co?ract area f P  side, 

Malnshaf t  1st year 

Countershaf t  3rd gear A 

B 
C 

D 

E 
F 

G 
H 

I 

Counterst-aft 41)- gear cclldr t h i c ~ r e s s  A 
R 
C 
D 
E 
F 

G 
Thrust washer t h i c k ~ e s ~  1wzinshafl 1 st gear L side, 

Mainshaf t  1st  gear ccliar l z , , y th  

?,:.qn:h3tt 1 st gnar collar flange thicnness 

Copirfzrsnaft reverse g e d  collar length 

Countershaf t  rcversr  qedr coliat f lange th~ckness  

c.?ur,:ershaft 1st gear ci;ll,!r length 

Ccuntersi-afr 1st  yes: csllar f lange thickness 

U ~ a m e t ~ r  of  countershaf t  one w a y  c lutch 

contact  area 

Diameter o f  parkiqg gesr o r e  way  c lutch 

coptact  area 

Ma insha f l  feed pipe 0 D Iar 2 0  rnm fr3m end) 

Counrershaft feed plpe 

0 D lat  2 0  rnm from end1 
M a i r s h a f t  seai i rg ririg 3 2  mrr i b i ckness  

Mainshaf t  b,:shiny I D 
b8ainsha!t bbshing I D 

Cou~i t?:shnfr  bushing I D 
Mainshafr sealing ririg groove w id th  

+ 
Wear or damage 

Wear or damage 

Wear or damage 

- 

1 4 ( 0  0 5 5 ,  

Wedr or damage 
- - 

Vvedr or damage 

Wear or damage 

Wear or damage 

6 6  6 3 5  6 6  6 9 5  2 6 2 5 4  2 6 2 5 8  I Wear or damage 

6 9 F 9 8  10 2 7 4 4  0 27481 , 6 9 5  (0  2741 

7 9 7  7 9 8  10 3 1 3 8  0 31421  7 9 5  10 3 1 ,  
1 9 8 0  1 9 9 5  I 0  0 7 8 0  0 0 7 8 5 1  j 1 8 10 0 7 1  1 

6 0 1 8  6 0 3 0  10 2 3 6 9 -  0 23741 6 04510 2381 

9 GOO 9 0 1  5 10 3 5 4 3  0 35491  9 0310 3 5 6 )  
6 0 0 0  8 0 1 5 r 0 3 1 5 0  0 3 1 5 6 1  

2 0 2 5  2 0 6 0 1 0 0 7 9 7  0 0 8 1 1 1  

8 0310 3 1  61 

2 0810 0821  
-- 



Unit: mrn (in.) 

MEASUREMENT 

Seal~ng rlng contdct area diameter 

- -- -- 
Reverse shift fork thickness 5 9 - -6  0 (0 232- 0 2361 

-- -- 
5 4 (0 211 

Parking brake ratchet pawl  Wear or other defect 
brake control I Parklng gear Wear or other defect 

I Throttle cam s t o o ~ e r  1 18 5-18 6 10 728-0 7321 I - 

3 Shtft fork shaft bore I D servo body A 
B 
C 

Shift fork shaft valve bore I D 

Valve body 
I 
I 
1 
i 

Oil pump gear slde clearance 
011 pump gear-to-body clearance 

Stator camshaft needle bearing bore 1.D 
Stator camshaft needle bearlng contact 
and O.D. 
Oil pump drtven gear 1.0. 
Oil DUmD shaft 0 .D .  

Springs i 
Regulator valve outer spring 
Regulator valve Inner spring 
Stator reactlon spring 
Torque converter check valve spring 
Relief valve sprlng 
2nd oriflce control valve sprlng 
Servo orlfice control valve spring 
Throttle control valve A outer sprtng 

'Throttle control valve A Inner spring 

Throttle control valve B outer sprlng 
Throttle control valve B Inner sprlng 
Low one-way ball sprlng 
1 - 2 shift spring 

1 - 2 shift ball spring 
2 - 3 shlft spring 
2 - 3  s h ~ f t  ball sprlng 
3 -  4 shlft spring 
3-4 shlft ball sprlng 

Low accumulator A spring 

Low accumulator B spring 
4 th  accumulator spring 
2nd accumulator spring 
3rd accumulator spring 

LIC control spring 
LIC tlming valve A spring 
LIC tlmlng valve B spring 
CPC valve sprlng 
Servo return spring 
Governor spring A 
Governor spring B 
LiC shlft valve spring 
L C cut valve spring 
Throttle modulator valve spring 
Kick down valve spring 
REV control sprlng 
Accumulator control spring 
Tlmlng accumulator sprtng 

'Selective-fit at factory 

0.03-0.05 10.001 2--0 00201 
Drlve. 0.240-0.265 

10.009---0.0101 
Driven. 0.125 - 0.175 

(0.005-0 0071 
27.000 - 2 7 , 0 2 1  11.0630- 1.06381 

Wire Dla. 1 0 . 0  

Wear or damage 

Wear or damage 
Wear or damage 
Wear or damage 

No of coils 1 Free Length 



Standards and Service Limits (eonb'di 

r Automatic Transmission (Gaabure"Ped Engine1 - Section 1 El 

! MEASUREME KT STANDARD iNEinl! ! SER\V!CE LI.MIT 
-1 .-.- - .. - -- -.. - -  - - --A 

! 28 (3.0. 2.51 d t  011 change 
I 

Transmisston oil 1 Caoacttv t (US. cit., Imp. a? I 

- 

Hydraultc I Lrne pressure 2 00C r ~ m  
pressure I 

1 4 ?b c ic rz r  picssLte 2: 2.500 rpi-r; 

I I s ?  ci : , rch prcssuf r  a: 7,000 :pr: 
i 
1 Governor p r e s i i r i  i: 60 h i :  h 

I 1 Throttle prt.szur+ ,-', 

1 Throttle pressurt. B 

Stall speed 

i 
I 

-- -- - - - . -- 
Check bi,?ii :,,r -,n ;c:~cl i;r!::,nii 

C !~ !?ch  ir.!i:;!i cicarancr ? $1 

1r8G 
::re 41, 

Ci~slch rc?,i:i: sc-inr. ii.b,r :e. , : ; t '~.  E~^. t .c .~ :sw 
t ,L,*., 

CI i t ch  disc th~chnes?, 
Clutch plbte l h ~ c l ~ n ~ r c  
Clutch end pi,:i? :hicl,:-i\;: Mar;'. ? 

:u?drk 2 
Mzrit S 
V<iik A 

?Jar!: 5 
Xrsk d 
!!,l<-rk 7 

4: 6: K 5 

i i inrk 9 
"ark 10 

D!;imerti of needle bearing c: ip lrcr  c;:-? 

cn  m a n  dnd s;a?i?r shzi: 
Di,irfiepe: of r . ; ?e~ /p  te&ili-,g ccr;;:.:: ,:re3 

on matnshafr 2ntl gt:.r 
Ziametai  of !:real? bci.i!r;y c o c t a r  , . l r l i  

cn  mairlsr.??t 4:h !?car .:o!lar 
D~amerer 05 3:-cille i>eartrli] cor*tact rre,; 

or? n i t n s h ? i t  :s: r ; ~ i ; ~  cc'la; 
D~aa!~>rc. i  cf oe;:dic i:i,e:r?y conlac? ?:ea 
cn  :c';~,er,hsf* L SIIIC.~ 

Gia~netsr of .:cr d'e hed>-l::~ i:Oil;at:i ares 
GI- i.o,~nr~:.,i-ai: 3id (:ear 

>i,?r?i~:er cf re,?,'-, L,i?a,ini; contact area 
or, ;ocn',.;:si:,?fr L 7 -  ;ear 

31:>lxeer s? i - l . t < l i -  L?rr'r,r- j ;i:n!ac' ;:.,,I 

?7 ~c~nt;.,.,~'ufi re.erc;a ;i;,,r .;::i!;.r 

2 AjneTrr 0; 5+r3Iv !, :-~-,nc; :cn:-cr ;;,?a 
51- ~cj t?l i , ! ! :?ht i  i ,:;.,,w ~( . l , : : r  

Gfi:~,.:cr ->! ?fc!d f' ?c;ar,!~+ 20ntac: ar?d 
cn rt;vtsrssi !,j1; orhr 
K O % , , ~ : < . ~  ;?'< .;,-,;+.. t>c',;' , , ,.;;It -,-; 

!v;i.;isl;;,'; Cr.,: j .?. i '3 
. " .  
.,J ~:i,b,li?'t ' / I  ; I  I: 
C ~ ~ i , ; ~ t s k . . f ~  qt .3  .;*a' ' 3 

Csun?ersi:af: 3i,: . ~ . c + r  > 
Ccil i?;cr~hsft 2-(3 ye.> , 3. 
Cou!:tcisl-ai! ''" g6.d: ' 3 
; - - 7  , , , '3 

- , 3 ;  :: 
p",:.., .,> i?,,:! 1 '&{P .;cc>. < #- 9; .:,t'", 

,,,:,. .<?  ' .. .' ,., ,, : , ,  L , , . !  ,.,- :- - ,, ' 
"p;,->:!.,$" . ; 3.., 8:t'L" c,',, 

C ~ u r t c i ~ l ? ~ ? i :  2r.: q i i : r  e7.,3 r . j \  

( h . 5 - 2  5 kg  crn', ? E l : ?  ps8 i  
F 3 9  834 ltPa 
5 7 6 . 5  kg,cm- ,  76 -121  psi1 

?.I?-834 kFa 
- .  , ' - ' .  , ., - 6 5  K g , ( . v , ,  , , d " " '  , - ,  psi, 

785-8-14 k?a 
t8 o a ;j I..;, can-, 114-121 PSI) 
;?E-;'.IT; 4%) 

!.? ;: -:l s :,I ;r2, 3: - 3 3  PSI! 
505 L A  q ,;"fo 

,5,7';--i; ;a kg,c;n ' ,  7 3 ~ ~ 7 5  psi) 

7e4 034 s?a  

:s f3 _ -- & . k  k ~ , z m - .  ' ' 4  --1 27 psi! 

! 6 kg.c!?-'. 1G7 psi? 

735 VPd 

( 7  5 ig;cm', i 0 7  psi) 
7 2 6  kP<i 

:7.: ;ii; C T ? ,  :57 2r;i: 

7" kFa 
17.5 kgcni2, 107 psi' 

21 1 kpa 

(7  1 5 k y  em',  3' psi) 

50C kPa 
i5.i kq'#:rn2, 73 psi1 

735 kpa 
17.5 gic c m ' ,  107 ps11 

!):i Ti.) iG.316-0.326, 
0.6:  i:.gC: (0 C26-0.031i 

lb - t3.i. !C,!)ld-0 024!  
30 5 i: 
27.: ,: "1 

: d e  2 . : ?  :C.i374-0.0791 
1 :)C-2.05 10.077-0.081: 
. , !0,CSO---0 094)  

2 $ - - 2 . 5  10.094-0.098, 
2 5 - 2  6 (0.098--0.102) 
2 .6 -2  7 l0.102--!2.1r)bi 
2 7--2.8 iO.l(3G-Q.? I t ? ,  
7 8 - 2  9 (0 .I 11;- 0. i ;A;  

2 .9 -3  0 ,':.:I.$ -C.', 18) 

0 - 2  1 8 0  122) -. 

3 . i  - 2.2 ~ 0 , ? 2 2 0 . 1 2 6 i  
3 . 2  2 3 ( 0  126-  0 ? 3 0 1  

- 

-- 

-- 

28.5 ! 7 . ? 2 1  
32.C rS, . -91 
i i i i t l l  groos,es ih/orn out 

1D~scolsra:ion 
A 



Unit: mm (in.) 

MEASUREMENT 
- -- -- - -- 

Reverse iaie pear end play 
Countershaft reverse gear end p:av 
Reverse year hub 0 3 
I-lirus: washer rhickness 

Niainsl?aft 4 th  gear A 
8 

L 

n 
E 
F 

G 
Msinshafr righ! side bearirlg 
Mairishaft 1 st gear 
Countershafr 3rd gear A 

B 
C 
D 
E 
F 
G 
H 
I 

Countershdft 4rh gear colidr thickness A 
B 
C 
D 
E 
F 
G 

Trrus t  nsasher thickness imainshafr 1st gear 
L side1 
Mainshafr 1 st gear collar length 
Mairishaft 1st gear collar flange thickness 
Countershaft reverse gear collar length 
Coun!ershafr reverse gear coilar flange 
th~ckness 
Countershaft 1st gear collar length 
Countershaft 1st gear collar flange 
th~ckness 
Diameter of counrershaft o n e ~ w a y  clutch 
contact area 
Diameter of parking gear one-way clutch 
contact area 
Malnshaft and coilntershaft feed pipe 0 D 
fa: 2 0  m m  from end! 
Ma~nshaf t  sealing ring 32  m m  Th~ckness 
Mainshaf: bushing I D 
Mainshafr bushing I D .  
Countershaft bushing I.D. 
Mainshaft sealing ring groove wid th  

STANDARD (NEW] 
-- 

0.05  0 . 1 8  1 0 . 0 0 2 0  007 )  
0 1 0  - 0 . 2 0  10 0 0 4  - 0 008 )  
51 87  5 1 . 9 0  12 0421  -2 .04331  

I 
i  SERVICE LIMIT 

- 

- 
Wear or damage 

- 

.- 

Wear or damage 
Wear or damage 

- 

1 4 ( 0  0551 

Wear or damage 

1 Wear or damage 

Wear or damage 

1 Wear or damage 

I 
/ Wear or damage 

1 Regulator valve 1 S i a l ~ v g  contact ar+a dlanleter / 3 2  0 0 0  - 3 2  025  11 2598 - 1 26081 ! 32 .05  11.261 I 
I 1 
t--- +- -. -. 

Shifting oevice , Reverse sh~f: fork th~ckness i 5 9 6 0 10 232 - 0  2361 1 5 4 (0.211 I and p r r k ~ r ~ g  

I 
brake ccntrol 

Parking brhke ratche: pawl 
Park~ng gear 
ThrotTie cam sropper 

Wear or other defect 
Wear or other defect 

- 

Shift  fork shaft bore I D A 
8 

L 

S17if1 'ark shaft valve bore I 3 

01: purnp gear s ~ d e  clearance 1 0 0 3  0 0 5  10 0012  0 00201 
Oil o i imp gear-ro-bod) cledrsnce / D r i v e . 0 2 1 0 2 7  

I 1 0 0 0 8  0 0 1 1 :  

j Driven. o 0 5  0 . 0 9  
!O 002  0 0041 

Stator cdrnsiiafl r e c d k  o?ar,f?g bore I D 24  0 0 0  24  071  10 9449  0 94571 
Stdtor c;ini:ihrift rieed!~? b c ~ r i n g  cSr,!act 
arid 0 3 26 0 0 0  26 013  11 G236 1 0241 1 
9t l  purn? dr:,>,crt qcd; ! 9 ; l & 0 1 6  14 034 ' 0  5518 0 55251 
011 punip chdft C D 7 3 9 5 0  13 9 9 0  10 550.1 0 55081 

Wear or damage 

Wear or darndpe 
Wear or ddrnage 
ih'rar or damage 



Standards and Service Limits (cont'd) 

r Automatic Transmission (Carbwreted Engine) - Section 15 1 
I MEASUREMENT i 

I STANDARC (NEW1 

Z : Fue i - In jec ted Eng lne  * . Carbu re ted  E n g ~ n e  ,-- Differential - Section 16 ------- I 

I 

I I MEASUREMENT STANDARD (NEW1 1 SERVICE LIMIT ! 1 

I 
Springs 

] Rtrlo qear 1 Backlash I 0 14-0 20 ' G  006-0 008) , 0 25 ;0010) I 
Dtfferential 
Carrier 

- 

Piniori shaft bore diameter 
Carr~ei-to-pinion shaft clearance 
Driveshaft bore diameter 

* M a n u a l  
* A u t c r n a t , ~  

C a r r i ~ r  i o  d r ~ v e s h a f t  c learance 
S lde  c learance 

Wire Dia, 1 iuo, of coils 

Regulator valve outer sprtng 1 2.0 10.081 I 15.1 10.591 I 71.2 (2.801 
Regulator valve inner sprlng 1 1 8 10.07, 1 9 6 ( 0  381 ' 44.0 11 73) 1 S t a ~ o r  reaction spring 1 . 2 1 38.4 "511  2 1 3 0 3 1 1 1 9 )  
Torque converter check valve spring 1 8.4 10.331 ! 12 / 36.4 11.431 1 Rel~ef valve spring / 0 8  1003) l 8 4  10 331 1 15 / 47 7 11.881 

I Orifice control valve spring ! 0 .8  10.031 1 6.1 10.241 20.7 38.3 (1.51) 
Throttle control valve A cuter spring 10.041 8.5 10.331 i 5 5  20.7 10.81) 

Throttle control valve A tnnor spring 1 0.8 10.03) 6 2  10.241 30.0 11.181 

i Throttle control valve E! spring ? 4 10.06i i 9 .5 10.33i / 30.7 11.21) 
1 1 -2  shift valve sprlng 6.8 16.26) 1 25 I 38.711.501 

1 ~ - 2  shtft valve Gall sprtng 0.45 10.02) I 4.5 10 I81 11 / 15.0 10.58) 1 2-3 shift value spring 1.0 (0.041 / 7.6 10.30) 1 31 1 64.4 12.491 
2-3 shift valve ball spring 0.45 10.021 4.5 i0.181 8 13.3 10.521 
3 -4  shift valve sprtng 1 0 9  i0.04) 9.6 10.381 ' 35.3 11.371 
3 - - 4  shlft valve baii sprlng ! 0.5 10.021 4.5 10.181 10.5 10.401 

1 Low accumulator spring I 2.3 10.091 1 20 10.791 7 9 I 49.8 11.96) 

D ~ f f e r e n t i a l  

p l n i on  gear  

Free Length 

Back lash  

4th accumulator sprlng 1 2 6  1010) 18.6 10.731 
2nd accumulator spring 3 9 5  r 2 3  20 10.791 1 1016 x 0.091 

Ptn lon gear  bo re  d l a v e t e r  
P i n ~ o n  gea r - t o -p in i on  s h a f t  c leardncp 

13.8 I 96.4 13.801 

3rd accumulator spring 3.95 x 2.3 
10.16 x 0.091 

0 . 0 5 - 0 . 1 5  ( 0 . 0 0 2 - 0 . 0 0 6 !  ' Se lec t i on  with 8 t y p e s  of 1 w a s h e r s  
1 8 . 0 4 1 - 1 8 . 0 6 1  ( 0 . 7 1 0 3 - 0 . 7 1  11) '  - 

0 . 0 5 7 - 0 . 0 9 3  10.0022-0.0037') / 0 . 1 5  ( 0 . 0 0 6 )  

16 

14 20.4 10.801 

L / c  control valve spring (select~vei i 10.041 
L,'C control valve sprlng {selective) / 1 .0 10.0A) 
L,C timing valve spring 1 0 10.04) 1 CPC valve spring i 1 .4 ioosi 
Servo return sprlng 2.6 iO 10) 

: Governor sprlng A 1 1.0 10.04) 
i Governor spring B 1 0 .8  (0.03) 
1 LIC shift valve sprlng / 1.1 10.041 

L'C cut valve spring i 0.8 (0.03) , 

Fue l - In jec ted E n g ~ n e  * Carbu re ted  Englne 
- Driveshaft -- Section 17 - 

I 
MEASUREMENT I STANDARD :NEW) I SERVICE LIMIT 

81.2 13.20) 

88.1 13.47) 

R,gh: h o o t  A s  ins ta l i?d  
Lef t  b o o t  A s  ins ta l led  M T 

A T  

1 Throttle modulator valve rpr lng 1 1 2  10.051 9.4 1037) 8 1 27.2 11.05) 

9.6 (0.38) 17 5 59 9 (2.32) 
9.6 10.381 17.5 56.5 12.191 
6.8 10.27) i l3 29.5 11.16) 
9.4 10.32; 10.5 
2 8 8 1 1 1 3 1  j 3 3  
18.8 10.741 1 4 

11.8 10.46! / 7 
8.3 !0.331 1 12.3 
6.8 (0.271 20 

33.0 (1.301 
40.3 11.59) 
41.2 11.62) 
22.9 10.901 
38.9 11.50) 
26.9 11.061 



0 Fuel Injected Englne +Carbureted Engtne Unit: rnm (in.) 

r Power Steering - Section 19 
I 

speed: 40°C (104'F) minitdie. Do nor run 

I 

Suspension - Section 20 I 

Steer~ng wheel 

1 MEASUREMENT ! STANDARD (NEW) 1 SERVICE LlMlY 

Wheel al~gnment 

MEASUREMENT 

Play 

Camber 
Caster 
Toe-ln 

Kingpin tnclination 

P ln~on startlng torque N.m (kg-m, ft-lb) 1 0 1  0 (0 10 0 72) 1 - 

STANDARD (NEW) 

10 10 39) Max 

Front 
o0  00' I Iear 

oO-1/22 lo 
0 2 3  
( 0  2 0.1181 1 ?0:0;9 & 0.079) 

06O 50' *6'518 / 

SERVICE LIMIT 

- 

/ Steertng angle RIL lnstde / 38O 1 

r Brake - Section 21 

Outs~de 

Wheel Rtm runout Steel Axla1 

30° 

MEASUREMENT 

Parklng brake Play ~n stroke 200N 120 kg, 44 Ibs) 
lever 

Disc brake 

0-1 0 (0 -0  39) 
Radtal 0 -1  0 (0-0 39) 1 -- 

STANDARD (NEW) SERVICE LIMIT 

To be locked when pulled 

Foot brake 
pedal 

Master cvlinder 

Disc thickness 

- 

Alurntnum Ax~a l  / 0 - 0  7 (0-  0 0281 
0 - 0  7 10-0 028) 

k-k 4-8 notches 

DISC runout 
Disc parallelism 
Pad thickness 

- 

- 

Pedal he~gh t  
Free play - 
Piston-to-push rod clearance 

Front 
Rear 

Front 
Rear 

176 (6.9) to floor 

1-5 (0.04-0.20) 

0-0.4 (0-0.016) I - 

Brake booster 

! Vacuum imm Hgl 

1 19.0 (0.75) / 17,O (0.67) ' 10.0 (0.39) j 8.0 (0.311 
1 0.15 (0,006) 

Characterist~cs 

9.5 (0.371 

Pedal Pressure kg iibs) 

20 (44) 
20 (441 

i 20 (44) 

0 

0.01 5 (0.0006) 
3.0 10.1 1 i 
1.6 (0.06) 

Llne Pressure kglcm* (PSI) 

0 12.0 (171) m ~ n  * 13 (1851 
0 48.6 !6911 mln * 53 1754) 
G 72.9 11.037) mln * 65 (924) 

I 300 
500 



Standards and Service Limits (cont'd) 
0 Fuel-Injected Englne * Carbureted Englne U n ~ t  m m  ( ~ n  I 

Engine Electrical - Section 25 

I MEASUREMENT i STANDARD (NEW1 + F Rated voltage --- - -- . - i*!?!" - - --. - - - - 
Primary winding resistance 1.06 - 1.24 ohms 

Secondary winding resistance 7,400 - 1 1.000 ohms 
0 11,074 - 11.526 ohms 

l g n ~ t ~ o n  tlmtng 15 + 2O BTDC 

20 + Z 0  BTDC 

Battery 

-- 
Alternator 

L~ghting capaclty (20-hour ratio) 
Starting capaclty (5-second ratio) 

.. - - 
Output at no-load 

50 ~ m b e r e  Hours 
8 .5  V minimum at 150 Ampere draw -- - - - . 
0 14 V at 1.000 rpm max. * 14V at 820 rpm max. 

0 14Vi65A at 5,500 rpm mar. * 14V160A at 3,500 rpm max. t 
-. 

Startlng motor 

Coil resistance (rotor) 
Slip rlng O.D. 
Brush length 
Brush spring tension 
.- -- - .- 

I MEASUREMENT 

2.8-3.0 ohms t 0.1 ohms 
32.5 (1.281 1 3 2 1  (1.261 
0 10.5 (0.411 * 15.5 (0.611 

1.4 KW IMITSUBAI 

I STANDARD (NEW) 1 SERVICE LIMIT I 
k a d e p t h - - - - -  - 0 4 - 0  5 (0  016-0  0201 0 15 ( 0  0061 

- - - - -- - - 
-- 0 - 0  02  (0  00081 0 0 5  (0  0021 - - -- 

I Commutator 0 D 28 0 (1  10) 27 5 11 081 



Design Specifications 

i I 

1 ITEMS 1 METRIC 1 ENGLISH NOTE 

DIMENSIONS Overall Length SI 
D x 

Overall Width 
Overall He~ght 
Wheelbase 
Tread FIR 
Ground Clearance 
Seatlng Capaclty 
Overhang FiR Si 

D x 

172.21n. 
169. l in .  
66.9in. 
51 .Om. 
96.5in. 

57 9/57.9in. 
5.91n 

Five 
36.6139.2in. 1 3501376in. 

Includes bumper 

WEIGHTS Curb We~ght W~thout AIC 5-MT Si 
ox  

4-AT Si 
Dx 

With AIC 5-MT Si 
Dx 

4-AT Si 
Dx 

2.379 Ib. 
2,293 Ib. 
2,423 Ib. 
2,317 Ib. 
2,425 Ib. 
2.344 Ib. 
2,469 Ib. 
2,368 Ib. 

5-MT: 5 speed manual 
transmlsslon 
4-AT: 4 speed automatic 

transmission wlth torque 
converter 
Curb weight 
+ A/C--23kg (51 Ib.) 
+ Cargo-45kg (99 Ib.1 

I Gross Vehicle Welght Ratlng (MVSS) SI 1,515kg 3,3401b. + Passengers-68kg x 5 

1,474kg I1  50 Ib. x 51 
+ Tolerance = G.V.W.R. 

Carrying (loading) Weight Capacity 

TY pe 
Cylinder Arragement 
Bore and Stroke Si 

Dx 
Displacement SI 

D x 
Compression Ratio S i 

D x 
Valve Train 
Lubrication System 
Fuel Required 

45kg 1 991b. 

Water cooled. 4-cycle O.H.C. 
4-cylinder in line, transverse 

82.7 x 91.0mm 3.26 x 3.58in. 
80.0 x 91.0rnm 3.15 x 3.58in. 

1 .955cm1 (cc) 119cu. in. 
1.829cm' lccj 1 12cu. ~ n .  

8.8:1 
9 . 1 : l  

Timtng belt drive, single overhead camshaft 

ENGINE 

Trocho~d pump 
Unleaded grade gasollne with 91 

research octane number or hlgher 

Except radiator, trans 
rnlsslon 

Englne wet Weight SI 

129kg 1 2841b. 

Gear reductton 
Gear dlrect 

1.4KW 
12v 

30  seconds 
Clockwise as vlewed from gear end 
4.5kg ! 9.9lb. 
3.7kg 8.11b. 

STARTER ND 
MITSUBA 

Normal output 
Nomlnal voltage 
Hour rating 
Direction of rotation 
Weight ND 

MITSUBA 

TRANSMISSION Single plate dry, dlaphraqm sprlng 
Torque Converter 

5 speed forward, 1 speed reverse constant mesh 
4 forward speed, 1 speed reverse constant mesh 

Clutch 

5 MT 4 AT 

S I Dx S I Dx 

Primary Reduction 1 000 i 000 1 000 1 1 000 
Gear Ratlo I 3 181 3 1 8 1  1 2 5 2 9  2 380 

11 1 842 1 9 4 4  I 1 4 8 1  1 560 
Ill 1 250 1 250 / 1 060 1 1 0 3 2  
IV 0 937 0 734 0 777 j 
V 0 771 
Reverse 1 3 000 1 3 000 1 904 1 1 954 1 

Flnal Reduct~on 5 M T  SI 
Dx 

4 A T  SI 
D x 

Single helical gear 4 066 
Slngle hellcat gear 3 875 
Slngle helical gear 4 066 
Slngle helical gear 4 071 

Clutch Faclng Area 176cm' I I 
27 3sq In 

Dx 160cm- 24 8sq In 

(cont'd) 



Design Specifications (cont'd) 

AIR 
CONDITIONER 

ITEMS 

Coollng capactty 
- Condltlons 

Compressor rpm 
Outs~de alr temperature 
Outslde alr humldlty 
Condenser atr temperature 
Condenser alr veloctty 
Blower capacity 

Compressor T y ~ e  
No of cyltnders 
Plston 
displacement 
Max rpm 
Lubncant caparlty 

Recelver Dryer Wnth dess~cant 

METRIC ENGLISH NOTE 

1 8 0 0  rptn 
27 5°C I 81 5'F 

50 '0 
35OC 95OF 

4 5 m sec 1 
3 9 0  m'lh j 1 3 7 7 3 c u f t h  

Radial tvpe ! 

7 ,000 rpm i 
8 0  cc I 2 .7  US 02. 

Includes fusible safety plug. I 
Condenser Corrugated fln type 

Evaporator Corrugated fln type 

Blowr Type slrocco fan 
Motor input I 

I 145 W (12 V )  1 
Speed control Infmtely variable 
Max. capactty 390 1nJ,h 1 13 ,773 cu, ft:h 

Temp. Conrrol Air-mix type 

Comp. Clutch Type Dry, slngle plate, V-belt-1A 

Power consumptton 4 8  W max. 1 2  V 

Refrigerant Type R-12 
Quantity 1 0 , 8  + 0 .05  kg I 1 7 6  r 0.1 1 b s  

STEERING /~ype i Rack and Plnton I 
SYSTEM Overall Ratlo 14 .9  : 1 I I 

Turns, lock-to-lock 1 2 . 84  

Steertng Wheel Dta. i 3 7 0  m m  14 .6  in 

/ Power Steerlng Oil Capacity I 1.5 11t. 1 1 . 6  US. q t ,  I 3 Imp q t  

Power Steering 011 FONDA Genuine Power Steerlng Fluld 
! I 
I 

- 
SUSPENSION Type, Front , Independent by double wishbones, cot1 sprtngs 
SYSTEM Type, Rear Independent, Mac'Pherson strut, coll springs 1 

I 
Shock Absorber FrontiRear Telescoptc, hydraul~c 

WI.4EEL Wheel ai,gr;msnt 
--- 

ALIGNMENT I Camber Front 0 

I 

Rear 0 °  
Caster Front O0 
Toe-ln Front 1 O m m  0 an. 

I I Rear 2 m m  I 0 .080  tn 

/ Ktngpln lncllnation 6"50 '  

BRAKE SYSTEM 

TIRES 

Type, Front 
Type, Rear 
Llnlng Surface Area. FrontrRear St 

D x 

Effect~ve DISC Dta. Front S I 
D x 

Rear 
Parking Brake Kind and Type 

FrontiRear 

Spare 

Power asslsted self adjusting ventilated disc 
Power asststed self adjusting dlsc 

4 3  3121 0 cm' I 6 7 3 3 s q  ~n 
35 8 2 0  9 cm ' 5 5 3 2 s q  In 

207 m m  I 8 1 In 

190  m m  I 7 5 in 
208 mir  I 6 2 in 

Meci-iantcal actuating reJr ;wo wheel brakes 

185170 Fi 13 86H 
185 70  SR13 
T I 0 5  80D13 



I 

1 
ITEMS METRIC ENGLISH 

ELECTRICAL Battery 12  V - 5 0  A H  
SYSTEM I Starrtnq Motor 12  v 1 4  Kw 

I Generator 1 2 V  - 6 5 A  1 2 V - 6 0 A  
M a ~ n  F J S ~  I 6 5 A x 1 3 5 A x l  1 Fuses 2 0 A x 6  1 5 A x 9  1 0 A x 8  Carbureted Enqine 

1 Headltghts 
/ Turn S~gna l  Llghts Front 
I Rear 

Stop Tail l~ghts 

1 Stde Marker Ltghls Front Rear 
Back up Lights / L~cense Plate Llghts 
Dome llght 
Trunk Llght i Glove @ O X  Light 
lllurntnatton Ltghts 

lndlcator and Warntng Llghts / Other Dash Llghts (heater radlo 1 
cigarette llghter ashtravi 12  V - 3  411 4 1 2 W 

I Gauge Illumtnatton Llghts 1 2 V - 3 4 1 4 W  
I 
I 

Indicator an Warnlng Ltghts 1 2 V - 1  4W 1 2 V - 1  2 W 1 

2 0 A x 6  1 5 A x 6  1 0 A x 7  Fuel Injected Englne 
1 2 V  - 6 5  3 5  W 

12  V - 3 2  CP 
1 2 V -  3 2 C P  

12  V-3213 CP 
12  V - 3  CP 

12  V - 3 2  CP 
12  V - 4  CP 
12  V - 8  W 

1 2 V  3 4 W  

1281) 
(SAE1156 194)  

1 (SAE1156' 
iSAE1156 194)  
(SAE 1941 
lSAE11561 
(SAE671 

12  v - 3  4 W 
1 4  V - 3  4 W 
1 4 V - 1  4 W  

' 2  V - 1  4 W 14  V -  1 4 Vd 



Body Specifications 

I I Unit: mm (in.)  I Si: 



Dx: I Untt. mrn ( in . )  





Maintenance 

Lubrication Points ............................ 4-2 
Maintenance Schedule ...................... 4-4 



Lubrication Points 

No. i LUBRICATION POINTS I LUBR~CANT I 
Engine 

- -- -. -- 

Transmission 

API service Grade: "Fuel Eff iciei i t"  SF 
SAE Viscosity: See char t  be low.  

Manual 

Automatic 

API Service Grade: SE o r  SF 
SAE30, )OW-30, TOW-40 or 20W-40 grade o i l  
D E X R O N G  A u t o m a t ~ c  transmission f l u ~ d  

1 3 ! Brake reservoir Brake f l u ~ d  D O T  3 or D O T  4 I 
k 1 Front  wheel bear ing  and seals 
5 Rear wheel bearings and seals 

6 Front  stab~iizer bar end bushings 

7 : T ie rod ball joints 

Mult ipurpose Grease 

8 ' Steertng gearbox (Manual) -- _ -_ - . _ - -_ -- - - - - - -- - -- -- 

8 Steer~ng gearbox (Power) Honda steerlng grease P IN 08704-99969 
- --- - -. - -- -- -- - - -- 

9 1 Shi f t  lever pivot (Manual) 
10 Select lever (Automat ic)  
11 Lower arm ball j o ~ n t s  upper and lower I Mult ipurpose Grease 

12 I Pedal I~nkage 

13 Headlight retractors 

10 Power steerlng reservoir Honda steering grease PIN 08704 99969 I 
- -  - ---- --Ap- 

1 Piston seal 1 
Calipers 

Dust seal 
S~l icone Grease 

Caliper p in  
Piston I 

/ Sh i f t  rod clevis bushings 
Door hinges upper and lower 1 Door opening detentr 
Engine hood latch 
Hood hinges 
Fuel fil ler door 
T runk  hinges 
Front  upper arm 

Recommended Engine Oil 
("Fuel Efficient" SF Grade Only) 

Eng ine  oi l  viscosity for a m b i e n t  

t e m p e r a t u r e  ranges. 

Multipurpose Grease 



4 FRONT WHEEL BEARINGS -, 
and SEALS 

8 STEERING 
GEAR BOX 

, 
1, 

7 TIE ROD BALL JOINTS 

6 
5 REAR WHEEL BEARINGS 

and SEALS 

Pack all cavttces between 

9 SHIFT LEVER PIVOTS 
'\ 

i /  

FRONT STABILIZER BAR 
END BUSHINGS 

LOWER A R M  BALL  JOINT 

12 PEDAL L INKAGE 13 HEADLiGHT RETRACTORS 1 5  CALlPERS 
Stl~cone grease 

4, 
,' 2.- +$ 

, ~y-5- 3 * 
i " -"a,* 'A@? B 0 

/ /  7 

43. ,: '.. 
G '/ F\,B'.o 

..ti 

1 7  DOOR HINGES 

16 DOOR OPENING 
DETENTS 

ENGINE HOOD 
LATCH -, 

;C ENGINE HOOD 2i  FUEL FILLER DOOR 

SHIFT ROD CLEVIS 
BUSHINGS 

23 FRONT UPPER A R M  



Maintenance Schedule 
T h e  maintenance l ~ s t e d  b e l o w  m u s t  b e  pe r fo rmed  a t  m ~ l e a g e  Intervals R - Replace 

s h o w n  t o  ensure safe and e f f l uen t  operattng condrtrons and proper emls- C = Clean 

sron levels Th ls  check  lrst 1s arranged In ho t i co ld iho t  sequence so  y o u  I - Inspect  

c a n  w o r k  o n  a hot eng lne w h ~ l e  wartrrlg fo r  ~t t o  cool ,  a n d  t h e n  run  co ld  A f t e r  rnspect lon,  clean, adjust ,  repalr or 

and  h o t  emrss~ons  checks  replace ~f necessary  

MAINTENANCE ITEM I MAINTENANCE tNTERVALS / 1 

/ Engine 011 and filter 

x 1,000 miles 

, x 1,000 km 
i 

months 

' Peplace every 7 500 m~les  ' / 3 5 I (3 7 qts ) w filter change 1 (12,000 km)  or 6 montbs 

Engine 2 5 i (2 6 qts i carbureted 
Manual transmlsslon oil 1 4 2  

I Fuel Injected Engine 2 6 1 12 7 qts i DEXRON 1 
Automatic transmission fluid A T F Carbureted Engine 2 8 I 13 0 qts ) 

15 8, 78 

i 
Parkinq brake 1 1 1 /  / I 1  / Fully engaged 4-8 cllcks / 21 3 

I I 

Inspect every 7,500 miles / Min.  thickness: Front 3 mm (0.12 ~ n . )  / 21-4 
Brake pads I- (12,000 km)  or 6 months 1 Rear 1.6 m m  10.06 in.) / 25,37,58 

I 

95 

24 

12 

I 1 I I I 1 

I 1 I I I I 1 , ( M l n  thickness: Front 17 m m  10.67 in.) 21-7, 
Brake discs, calipers and pads 

I I I Rear 8 m m  (0.31 in.) 1 35.40.66 1 

60  

96 

1 Rear wheel bearing grease 

75 , NOTES / SEC & PAGE 
I 

120 ' I 
30  

48 

24 

1 Use multipurpose grease 1 4-3 

'Fuel line connections 

48 60 . 

45 

72 

36 

I !! I 

I 1 

Exhaust pipe and inuffler I I I 

Suspens~on mountlng bolts I I i I 

and deterioratron. 
Retighten loosen connections and replace any 

1 1 1 1 1 / damaged or deformed parts. I 

I 1 1 1  I Check fuel lines for loose connections, cracks 

I 

I 

I OFuel f~ l te r  and hoses rlter) I I 1 I R / 1 Same as carbureted Eng~ne / 11-41, 9 0  1 

I 

I 

OFuel lrne connectrons Same as carbureted Engine I 11 41 

Steering operation, tie rod ends I / Check rack grease, and steerrng llnkage I i I i  I / I  
steering gearbox and boots l 1  1 19 26 / Check the boot for damage or leaking grease 

I The rubber fuel hoses need periodrc replace 
"Fuel f~ l ter  and hoses (Inc aux filter) 

I 

ment since they are subject to  cracks and de 
, terioratron durlng a long period of use 

I Brake hoses and ltnes ~ l ] l ~ l / l ] l ~  1 2 1 - 3 2  ] 

I I 

I ' Check condr t ro~ and tightness of bolts 1 9-5, 6 

-- 

1 1 2, 13 

I 

- 

Tension adjustment only Fuel-Injected Engine * Carbureted Engine 
* * Thereafter, replace every 2 years or 30.000 miles (48,000 km) whichever comes first. 
i* * Recommended by manufacturer orily for cars sold in Californ~a. 
CAUTION: The following items must be serviced more frequently on cars normally used under severe driving conditions. 

Refer to the chart below for the appropriate maintenance intervals. 

Severe drtv ing cond i t ions  inc lude:  
A :  Repeated shor t  d is tance dr iv ing  D :  Dr iv ing  in  areas us ing road sa l t  o r  o ther  cor ros ive  mater ia ls 

B: D r i v i ng  in  d u s t y  cond i t ions  E: D r i v i ng  o n  r o u g h  and lo r  m u d d y  roads 

C: Dr iv ing  i n  severe co ld  wea the r  

Front wheel al~gnment I l l  I I I l I l  / 20-3,4,5 

Check condi ton and tightness of bolts 

, - - 
Power sieerlng system I 1  

20 10, 21 

79 3 

Powr steerlng pump belt 
I 
I I *  ' 19 8 



Brake fluid 

MAINTENANCE ITEM / MAINTENANCE INTERVALS 1 
I x 1.000 miles 1 5  / 3 0  1 4 5  / 6 0  / 75  1 NOTES I 

months 

Use only DOT 3 or 4 fluid I Check that brake fluid level is between the 

/ upper and lower marks on the reservoir. 

SEC & PAGE 

1 I I I I 

Free play at arm: 5 .2  - 6 . 4  m m  
Clutch release-arm travel 

I 1 I I 1 ( 0 2 0 - 0 . 2 5  i n )  / 13-3  

Coo l~ng system hoses and con 
necttons 

-%oolOiing system capaclty 
' Manual 6 8 1' (1 .8  US gals) 

Radiator coolant 

Alternator dr~ve belt 

Crankcase em~ssion control 
system 
P C V  valve 

* -Blow-by filter 

D~stributor cap and rotor 1 1 1 / I  

Spark plugs I i R 1  I R  
lgnttion w i r~ng  

Valve clearance (engine cold) 
i I l I I I ! I  

I 

Air cleaner element 

*Choke mechanism 1 l C l  / I  

*Choke opener operation (cold1 

- 
*Intake alr temp, control system 

(cold) 

"E.G.R. System (cold) 

' Automattc 6 7 Y (1  8 US gals) 
10-2, 3 1 *Manual 6 4 S ( 1  7 US gals) 

*Automattc 7 1 t' ( 1  9 US gals) 1 Check spectfic g rav~ty  for freezing p o ~ n t  1 

1~: 6 - 9  m m  (0 .24-0 .35 in.) 
, 

@ l o  kg (22  I ~ s )  tension i 
* 7 - 1 0  m m  (0 .3-0 .4  in.) 

1 10-8, 9 

@ l o  kg (22  Ibs) tension. 

Disconnect PCV valve from chamber. Z 12-64 1 If clicking sound is heard as you place finger 
/ over the inlet of valve, valve is OK. * 12-25 

Replace if filter IS dripping with oil or ob- i 12-25 
structed by dust. I 
Maximum resistance 25,000 ohms 

I\ NGK: BPR5EY-11 or ND: W 1  GEXR-U1 1 
*NGK: BPRGEY-I 1 or ND: W20EXR-U11 

Gap: 1 .O- 1.1 m m  (0 .039-0 .043 in.) 

In: 0 .12-0 .17 m m  (0 .005-0 .007 In.) 
I / EX: 0 ,25- -0 .30 m m  (0 .010-0 .012 in.) 1 6-22 

Spray wi th carburetor cleaner. 

Disconnect upper hose from choke opener. 
Start engine and check for vacuum. Vacuum 
should be available when coolant temp. is 
above 15OC (59°F). 

/ Door should stay up for 3 sec  after cranling.1 12-25 I 

Fuel-Injected Eng~ne 
* Carbureted Eng~ne 

1 Disconnect upper hose at purge control dia- 1 
1 phragm valve and connect vacuum gauge 0 1 2 - 2 7  

- 

to hose. Start engine and let idle. Vacuum * 12-64 
should not appear. 1 

I 
' 

Connect vacuum gague to  EGR valve hose. 
Vacuum should not be available at 1 12-27 
4 .500 -  5,000 rpm. 



Maintenance Schedule (c=ont"d) 

1 MAINTENANCE ITEM 1 MAINTENANCE INTERVALS / 1 

1 Warm up the engine to  normal operating temperature. 1 

I +--7--~---- 

i 1 ~ 1 , 0 0 0 r n 1 l e r  , 15  3 0  4 5  6 0  1 7 5  1 
NOTES 

I x 1 . 0 0 0 k m  :: 4 8  7 2  9 6  / I 2 0  

- 
I 

Intake alr temp. control system (hot) L , Door should be down. 1 12-35 
I 

months I 2 4  1 36  / 4 8  1 6 0  - 

Ignition timing at idle 

- -- 

0 Manual 15' (BTDC) " 20° (BTDC) i i 25-27 
0 Automatic I So (BTDC) * 12' (BTDC) I 

I 1 Ignition timing control Vacuum advance at Idle 

ldle speed 

/ ! / ' I  
, 

ldle CO 
-- 

E.G.R. System (hot) 

1 1  
"Secondary alr supply system 

- 
Evaporat~ve em~ssion I 

control system (hot) 
I , 

-Two-way valve 
1 I 

* -Inner vent cut-off 
solenold valve 

0 Manual 750  i- 50  rpm I 
OAutomatic 750  i 50  rpm (in "N" or "P") ' 0 11-85 
" Manual 800  ? 50  rpm 1 * 11-27 
* Automatic 8 0 0  i 50  rpm (in gear) 1 

Check with propane enrichment or CO 
meter. 

See Emission Secion. 

There should be a bubbling noise from the air / 
suction port at idle. Heat air bleed valve A to  
approx. 60°C (140°F); bubbling noise should 

1 12-47 

stop. I 

Draw 5- 15 m m  (0.2-0.6 in.) Hg vacuum. 
Pressurize to  25-55 m m  11.0-2.2 in) Hg. 

Disconnect upper hose from solenoid valve 
and connect a vacuum pump to  valve. 
Turn ignition switch on and draw vacuum. 
Vacuum should remain steady. Start engine. 
Vacuum should drop to  zero within several 
seconds. 

I I 

I 1 I 
1 0 12-63 1 

Catalytic converter heat sh~eld I Check c o n d ~ t ~ o n  and t~ghtness 
1 I " 12-48 , 

0 Fuel-Injected Engine 
" Carbureted Engine 
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Engine Removal/lnstallation 

I Fuel-injected Engine shown: Csrbureied Engine similar 

4. Drain the coolant from the radiator into a clean pan 

@ Make sure jacks and safety stands are placed so it may be re-used. Remove the radiator cap to 

I properiy (pages 1-6 thru $1, and hoist brackets speed draining. 

are attached to  correct positions on the engine 
(page 5-7) .  

@ Apply parking brake and block rear wheels, so 

Use care when removing radiator cap 
to avoid scalding by hot coolant or steam. 

car will not roll off stands and fa!! on you while 
working under it. 5. Drain transmission oilifluid. Use a 3i8" drive socket 

wrench to  remove the drain plug. Remove the oil 
GAUT18N: Use fender covers t o  avoid damaging filler plug to speed draining. Reinstall the drain plug 
painted surfaces. wi th a new washer. 

1 .  Disconnect the battery negative terminal first, then 6. Remove the air intake duct and remove the air 
the positive terminal. cleaner case mounting nuts then remove the air 

cleaner case. 
2. Unbolt the hood brackets and remove the hood 

CAUTION: Use care when storing the hood to  
avoid damaging the paint. 

3. Drain the engine oil. Remove the oil filler cap to 
speed draining. Reinstall the drain plug wi th a new 
washer. 

I CAUnON: Do not re-use old washer. 

THROTTLE CA 

IGNITION PRlMARV LE 

MAIN FUSE WIRE 

CONTROL 



7. Relieve fuel pressure (Fuel-Injected Engine, Section 1 



Engine Removalllnstallation (cont'd) 

Fuel-Injected Engine shown; Carbureted Engine similar: 

THROTTLE CABLE 
Remove the throttle cable by loosening the locknut 
and adjusting nut, then slip the cable and out the 
bracket and linkage. 

NOTE: Take care not to  bend the cable when 
removing it. Do not use pliers to remove the cable 
from the linkage. Always replace a kinked cable 
w i th  a new one. 

6 x l .O mm 
12 N-m (1.2 kg-m. ENGINE COMPARTMENT 

TROL 

Remove the splash guard from under the engrne. u 



t r . 1  

- ,: 
.'\ 

. , , ,, -. .-yj MEA'rEW HOSE , \-~--, 

B x  1 . 3 m m  
12 ?q'\i.rrs (1 .2  kg-m, 

6 x  1 . O r n r n  

9 Rers~ovi: 1118 cpntsr ronsoie. 
@ Plsca tha shif! lever ia-i reverse, then remove The 

lock pin from the end @f the shift cable. 

L 
@ Remove speed sensor complete with hoses. 

VOTE: O n  ~eassemb i?~ ,  check the cable adjusfment 
{sectiot-~ ? 5). 

CAUV1QN: If you d l s c ~ r r r ~ c t  the hoses Bropl.r %Pi@ SKIB r ROD YOKE a ;i ACb!VEN f BOLT 

speed sensor, power steering Blkrid wial flow sut. P x 1 2 5 r n ~ t  
22 F4.m :2 2 kg-m WC BtP ;rl 

DRIVE FI.$AST '\ \ 

! 

6 x 4.6 mmr 

CLUTCH CABLE 

THROTTLE CONTROL 22 N-:n ' 2 .2  izg-r*, 

CABLE (A!T Orilv) 

CAUTION: Do not bcssew lock- 
nut f3 as it will change the 
transmission shift points. 

66 N-rn (5.6 kg-rn, 46 ib- 

10 x f .25 mni 
50 R;*m (5.0 kg-3:. 36 Bb-ft; 
Replr:ie . . 

NOTE: Coat aii pr+cisrcn finishod surfaces with 
dean eng ine aii or grease. Tie piastic begs aver the 
drive shgft e ~ d s .  

5-5 



Engine Removalllnstallation (cont'd) 

Fuel-injected Engine shown; Carbureted Engine similar: 

POWER STEERlNG PUMP 
@ Remove adjusting bolt and V-belt. 

@ Without disconnecting outlet hose, pull the 
pump away from its mounting bracket. 

Do not disconnect hose or fluid will flow out. 

AlC COMPRESSOR 
@ Loosen the belt adjusting bolt. 

@ Loosen the compressor mount bolts and ad- 
justing bolt then remove the compressor belt. 

NOTE: The compressor can be moved without dis- 
charging the air conditioner system. 

4 Remove the compressor mounting bolts, then 
lift the compressor out of the bracket with hoses 
attached, and wire it up to the front bulkhead, 

ALTERNATOR 
4 Disconnect the alternator wire harness con- 

nectors. 

+ Remove the belt a d j ~ l s t i n ~  belt and remove the 
belt. 

e Remove the alternator mount bolt and remove 
the alternator. 

PUMP - 

PIVOT BOLT 10 x 1.25 mm 

BELT ADJUSTIN@ BOLT 10 x 1.25 mm 
48 Nsm (4.8 kg-m, 35 Ib-ftl 

ADJUSTING BOLT 
ALTERNATOR 8 x 1.25 mm 
BELT 26 N-m 

(2.6 kg-m, 18 Ib-ft) 

WIRE HARNESS 

/  ALTER^^^^^ ALTERNATOR BOLT 
1 0 x  1.25mm 

ALTERNATOR NUT 45  N-m (4.5 kg-m, 33 Ib-h) 



8. Attach a chain hoist to the engine block and raise 
the hoist just enough to remove slack from chain. 

9. Check that the engineltransaxle is completely free 
of vacuum, fuel, and coolant hoses, and electrical 
wires. 

Remove the bolt from the rear torque rod at the 
englne, then loosen the bolt In the frame mount and 
swing the rod up out of the way 

mounttng brackets clear the mounting studs, then 
lower the engine onto the mounts. Shorten the 
length of the chain from 13 to 7 links on the timing 
belt side, then raise the engine all the way and 
remove it from the car. 

Install the engine in the reverse order of removal. 
After the englne IS in place: 

0 Torque engine mount bolts in sequence shown 
on next page. 

CAUTION: Failure to tighten the bolts in the proper 
sequence can cause excessive noise and vibration, 
and reduce bushing life; check that the bushings 
are not twisted or offset. 

0 Check that the spring clip on the end of each 
driveshaft clicks into the differential. 

CAUTION: Use new spring clips on installation. 

@ Bleed air from the cooling system at the bleed 
bolt with the heater valve open. 

@ Adjust the throttle cable tension. 

0 Adjust the alternator $a16 tension. 

@ Check the clutch pedal free play. 

0 Check that the transmission shifts into gear 
smoothlv. 

0 Connect the air conditioning hoses, wiring and 
V-belt. 

0 Clean battery posts and cable terminals with 
sandpaper, assemble, then apply grease to pre- 
vent corrosion. 

(cssnt'd) 



Engine Removalllnstallation (cont'd) 

Fuel-Injected Engine shown; Carbureted Engine similar: 

NOTE: 
For proper suppression of noise and vibration, 
and maximum bushing life, tighten the bolts in 
the sequence shown with the bushings centered 
in their mounts. 

e From step 5 on, the car must be sitting level; 
12x 125mm 

make sure that the engine hoist is not holding up @ Tighten snug only 
the engine and car. @ 75 N-m (7.5 kg-m, 54 ~b-ft) 

a 12 x 1.25 mrn 
75 N-rn (7.5 kg-rn, 54 Ib-ftl \_L 

mount on the transmrssion. If not, 
loosen the bolts for the center beam 
and insulator and adjust as necessary. 
10 x 1.25 mm 
55 N.m (5.5 kg-m, 40 Ib-ft) 

2 10 x 1.25 mm 



Cylinder Head/Valve Train 



Cylinder HeadIValve Train 
Illustrated Index 

Fuel-injected Engine 

CAUTION: To avoid damaging the cylinder head. wait until the coolant temperature drops below 38OC ( l O Q ° F )  
before removing it. 

NOTE Use n e w  0 r l n g s  a n d  g a s k e t s  w h e n e v e r  r e a s s e m b l i n g  
CROWN NUT 6 x 1 .0  mm 
1 0  N-m (1 .0  kg-m, 7 Ib-ft) 

W 

-WASHER and GROMMET 

CYLINDER HEAD 
BOLTS 
1 0 %  1 . 2 5 m m  VALVE COVER 
68  N-m (6.8 kg-m. 49 Ib-ft) 
Apply cledn englne 011 

t o  threads and 
under the bolt heads. 

SPECIAL WASHER 

UPPER BELT 

OIL CONTROL 

CYLINDER HEAD GASKET 
8 x 1.25 mm 
28 N.m (2 .8  kg-m, 20  Ib-ft)  

TIMING BELT 
Replacement, page 6-1 9 
Inspect ion!Ad~ustment ,  

page 6-21 

ADJUSTMENT BOLT BYPASS OUTLET 
43 N-m (4 3 kg-m. 31 Ib-fti 
Loosen, but do  n e t  remove ' 

8 x 1.25 rnm 
22 N.m (2 .2  kg-m, 16 Ib-ft) 



Garhureted Engine: 

NOTE: Use new O-rings and gaskets whenever reassembling. 

------ CROWN NUT 6 x 1.0 mrn 
10 N.rn (1.0 kg-m, 7 Ib-ft) 

CYLINDER HEAD 
BOLT - VALVE COVER 
40 x l,25 mrn 
68 N m  (6.8 kg-m. 49 Ib-ft) 
Apply clean engine 0 1 1  to 
screw threads and under 
heads VALVE COVER GASKET 

Replace when damaged 
SPECIAL WASHER --- or deteriorated. 
10 m m  

10 Nsm ("I0 kg-(p7, 7 (b-ft) +------------ CYLINDER HEAD GASKET 
Replace 

- CONTROL 

TIMING BELT 

lnspectionIAdjustrnent, 
page 6-21 

BYPASS OUTLET 

ADJUSTMENT BOLT 

12 N.m (1.2 kg-m, 9 Ih-ft) 

(cont'd) 



Cylinder HeadIValve Train 
Illustrated Index (cont'd) 

Fuel-Injected Engine: !NTAKE and EXHAGST VALVE 
ADJUSTING SCREWS 

8 x 1.25 m m  6 x 1.0 mm 

22  N . m  (2 .2  kg-m, 16 Ib-ft) 12 N , m  (1.2 kg-rn. 9 Ib-ft) 

ROCKER ARM ASSEMBLY 
Overhaul, page 6-9  
Inspection, page 6-1 0 6 x I .O mrn 

CAMSHAFT PULLEY 
Removal, page 6-7 

Inspection, page 6-7 
ISTRIBUTOR 
ee Section 25 

VALVE KEEPERS Replace 

INTAKE VALVE 
SPRING RETAINER 

SPRING RETAINE INTAKE VALVE SPRING SEAT 

INTAKE VALVE GUIDE 
Replacement and Reaming 
page 6- 14  and 1 5 

VALVE SPRING 

INNER VALVE SPRlN 

EXHAUST VALVE 
STEM SEAL 

VALVE SPRING 
SEAT 

Replace 22 N - m  (2.2 kg-rn, 16 Ib-ftl 

Warpage, page 6-1 3 
Installation, page 6- 17 

INTAKE VALVE 
Removal, Inspection, 
Dimension, page 6-1  1 
Recondit~oning valve ' EXHAUST VALVE 

seat, page 6-1  2 
Valve Clearance 
Adjustment, page 6-22 



Carbureted Engine: 

INTAKE and EXHAUST VALVE 

8 x 1 .25  mm ADJUSTING SCREWS 

2 2  N,m (2 .2  kg-m, 16 Ib-ft) Adjustment, page 6-22 6 x 1 .Q mm 

/ 12 N,m 11.2 kg-m. 9 Ib-ft) 

ROCKER ARM ASSY d Overhaul, page 6-9 
Inspection, page 6- 10 

x 1.25 mm 
38 N.m 13.8 kg-m. 27 ib- f t l  / I 

6 x 1 .O mm 

DlSTRlBUTOR 

8 

Installation, page 6-1 7 

Removal, page 6-7 SPECIAL 

/ 
i 

WASHER i Installation. page 6-1  7 

EXHAUST VALVE QQ - ~ i 
4 SPRING RETAINER -* 

ldent~ fy~ng  dots on exhaust 
sprlng retarner only 

OUTER SPRING 

INNER SPRING 

VALVE STEM S 

VALVE SPRING SEAT --------* 

VALVE SPRING 

Replacement and Reamrng, 
page 6-14 and 15 

Inspection, page 6-1  3 

THERMOSTAT 
HOUSiNG 

CYLINDER HEAD 
Rernoval, page 6-6 

2 2  N.m (2 .2  kg-m. 16 Ib-ft) 

Warpage, page 6 13 
Installatron, page 6 18 

INTAKE VALVE 1 1 
Removal, lnspe / 1 
Dlmenslons, page 6-1 1 EXHAUST VALVE 
Recond~t~oning valve 
seat, page 6 12 
Installat~on, page 6 16 
Valve Clearance 
Adjustment, page 6 22 



Cylinder Head 

I-- Removal (engine removal not required) --- 
I 

CAUTION: Do not remove the cylinder head until 
the coolant temperature drops below 3 8 O C  
( l O O ° F I  
NOTE 
@ Inspect the tlming belt before removing the cyl- 

inder head 
O Before removal of the cylinder lhead, turn the flv 

wheel so that the No 1 cvllnder is at top dead- 
center (page 6-2Q1. 

e Mark all emissions hoses before dlsconnectlng 
them. 

1 D~sconnect the negatlve termrnal from the battery 
2 Dra~n  the cool~ng system 
3. Remove the brake booster vacuum tube from the 

tub~ng  mantfold (page 5-41 
4 .  Remove the engine secondary ground cable from 

the valve cover (page 5-31 
5 D~sconnect the radio noise condenser connector 

cod wlre and ignltion primary connecror (page 5 3 )  

Fuel-Injected Engine (Carbureted Engine, go to 13): 
6. Remove the air cleaner cover. 

Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 

8. Disconnect the fuel hose and fuei return hose (page 
5-31. 

9. Disconnect the throttle cable at the throttle body 
(page 5-41. 

10.  Disconnect the charcoal canister tube at the throt- 
tle valve. 

1 1 .  Disconnect the engine sub harness connectcrs a!?d 
couplers from the cylinder head and intake mclni- 
fold. 

Four injector couplers * TA sensor connector 
* Temperature unit connector 

Ground terminals near by the fuel pipe 
* Throttle sensor connector 

TW sensor connector 
Crankshaft angle snesor coupler 
EGR valve connec?or 
Four wire harness clamps 

12. Disconnect the oxygen sensor coupler. 

Carbureted Engine (Fuel-injected Engine. go t o  20): 
13. Remove the air cleaner cover. 
14. Remove the air cleaner and ider!ti:y al l  i ts emissicn 

hoses. 
4 5. Disconnect the electrical wires from :he iuel cut-off 

solenoid valve, automatic chokca thermosensor and 
temperature gauge sending uni?. 

16. Disconnect the fue! lines and the throtrle cable 
from rhe carburetor [page 5-51 

Do not s n ~ o k e  ivhile working on fuel 
system. Keep open a'farne or spa& dwzy from work 

17. Disconnect the connector from the distributor and 
remove the vacuum hoses. 

18. Disconnect the No. 1 control box emission hoses 
from the tubing manifold. 

19. Disconnect the air jet controller hoses. 
20.  Disconnect the upper radiator hose, heater inlet 

hose, and bypass inlet hose from the cylinder head 
(page 5-61, 

24. Remove the hose between the thermostat housing 
and the intake manifold. 

22. Disconnect the connecting pipe-to-valve body hose 
and bypass outlet hose. 

23. Remove the power steering oil pump but do not dis- 
connect the pump hoses (page 5-71. 

24. Remove the hose clamp bolt on the cylinder head. 
25. Remove the power steering pump bracket from the 

cylinder head. 
26 .  C)n cars equipped wi th air conditioning, disconnect 

the idle control solenoid hoses. 
27. If so equipped, remove the cruise control actuator 

(page 5-41. 
28.  Remove the exhaust header pipe nuts. 
25. Remove the header pipe bracket and pull the pipe 

clear of the exhaust manifold. 
30 .  Remove the air cleaner base mount bolts. 
31. Disconnect the hose from the intake manifold to  

the breather chamber. 
32.  Remove the valve cover and the tlming belt upper 

cover. 
33. Loosen the tensloner adjustment bolt, then remove 

the timlng belt 
CAUTION: Do not crimp or bend timing belt more 
than 90° or less than 25 m m  (4 in.! in diameter. 

/ 

34. Remove the cylinder head bolts, then remove the 
cylinder head. 

CAUTOON: To prevent warpage, unscrew bolts 
1113 turn each time and repeat sequence until 
loose. 

3 5 .  Remove the exhaust manifoid from the cylinder 
head. 

36. Remove the air cleaner base from the intake mani- 
fold. 

37.  Remove the carburetors. (Carbureded engine). 
38 .  Remove ?he intake manifold from the cylinder 

head. 



Camshaft Pulley 

!- I 
1 .  T o  ease reassembly, turn the pulley unt i l  the "UP" 

or round mark faces up, and the f ront  t ~ m i n g  mark 
is a l~gned  w i t h  the valve cover surface. 

I Fuel- injected Engine: "UP', mark 

Front timing mark on pulley 
al~gned with the valve cover 
surface 

I Carburered Engine: / 

2 Remove the pulley retaining bolt and mdsher, then 
remove t h e  pulle) 

RETAlNlNG BOLT SPEC'AL 
WASHER 8 rnm 

NOTE S e f d r ~ ~  -emovlnq rocker 'ircri , ~ ~ s e r n b i y ,  

c h e c t  c ~ m ~ h a l :  r n d  pldv 

NOTE: Do no t  rotate camshaft during inspection; 
loosen the adjusting screws before starting. 

I .  Seat camshaft by  prying i t  toward  distributor end 
of head w i t h  screwdrrver. 

2 .  Zero dial Indicator against end o f  distributor drive, 
then pry camshaft back and forth, and read end 

play. 

Camshaft End Play: 
Standard (New):  0 . 0 5 - 0 . 1  5 m m  

(0 .002-0 .006  in.) 
Service Limit: 0 . 5  m m  (0.02 in.) 

Unscrew the adjust~ng screws 

CAMSHAFT 

I 
3 Remove the rocker arm bolts, then remove the 

rocker assembly f rom the cylinder head. 

NOTE: Unscrew the rocker arm bolts, t w o  turns a t  
a time, in a criss-cross pattern, t o  prevent damag- 
ing valves or rocker assembly. 

@ Ltft camshaft out  of cylinder head, wipe clean, 
then inspect ! i f t  ramps. Replace camshaft if 
lobes are pitted, scored, or excessively worn.  

@ Clean the camshaft bearing surfaces in  the cyliri- 
der head, then set camshaft back in  place. 

I e Insert plastrgage strrp across each journal. I 
I @ Install the rocker arm assembly and torque bolts I 
I t o  values and in  sequence shown on  page 6-1 7, 1 

then remove the bol ts  and the rocker arm as- 
sembly. 

i con t 'd )  



Camshaft 
- Inspection (cont'd) 

4. Measure wtdest portion of plastigage on each jour- -- If the total runout of the camshaft is within toler- 

nal. ance, replace the cylinder head. 

No. 1, 3 and 5 JOURNALS 
Camshaft Bearing Radial Clearance: 
Standard (New): 0.050-0.089 mm 

(0.002-0.004 in.) 
Service Limit: 0.15 mm (0.006 in.) 
No. 2 and 4 JOURNALS 
Standard (New): 0.130-0.169 mm 

(0.005-0.007 in.) 
Service Limit: 0.23 rnrn (0.009 in.) 

- If the total runout is out of tolerance replace the 
camshaft and recheck. If the bearing clearance 
is still out of tolerance, replace the cylinder 
head. 

PLASTIGAGE STRIP I 

5. If camshaft bearing radial clearance is out of toler- 
ance: 

a Plnd camshaft has already been replaced, you 
must replace the cylinder head. 

@ If camshaft has not been replaced, first check 
total runout w ~ t h  the camshfat supported on V-  
blocks. 

Camshaft Total Runout: 
Standard (New): 0.03 rnrn (0.001 in.) 
Service Limit: 0.06 rnrn (0.002 in.) 

whtle measurtng 
. 



Rocker Arms 
- Overhaul 

ROCKER ARM B ROCKER ARM A 
ROCKER ARM ROCKER SHAFT A (INTAKE) (6 places) (6 places) 
SPRING A 

(4 olaces) \ I 

SPRING B COLLAR A 
(4  places) (4 places) 

I 
ROCKER SHAFT B 

NOTE: 
9 Ident i fy parts as they are removed t o  ensure reinstallation in  original locations. 
9 Inspect rocker shafts and rocker arms (page 6-10). 
9 Rocker arms mus t  be installed in  the same position i f  reused. 

I 
LEFT END 
BEARING CAP 



Rocker Arms 

r 'Iearance - 
Measure both the intakeiexhaust rocker shaft. 

[ 1 .  Meausre diameter of shaft at first rocker location. 

I 2. Zero gauge to  shaft diameter 

GAUGE 

1 3. Measure inside diameter of rocker arm and check 
for out-of-round condition. 

Rocker Arm Radial Clearance: 
Service Limit: 0.08 mm (0.003 in.) 

1 1 Inspect rocker 

Repeat for all rockers. If over limit, replace rocker 
shaft and all over-tolerance rocker arms. 

Valve Springs and Valve Seals 
Replacement (Cylinder head 
removal not: required) 

NOTE: This procedure requires a commercially- 
available valve spring compressor. A typical style is 
illustrated. 

I 1 .  Remove the valve cover. 

I 2. Remove the rocker arm assembly. 

NOTE: Air suction pipe and valve should be re- 
moved for removing intake valve seals. 

e Temporarily install an old rocker arm shaft (no 
rockers, no springs, no collars) to  serve as a 
leverage support for the tool. 

Don't use the shaft removed from the engine, 
because you could scratch or bend it .  

8 Install the tool. 

3. With the piston at TDC insert a spark plug air hold 
fitting to keep the valves closed and allow spring 
compression while you remove the valve keepers. 

4. Remove the tool and springs. 

5. Remove the valve seal. 

6. Install the valve seals and springs in the reverse 
order of removal. 

NOTE: Exhaust and intake valve seals are not 
interchangeable. 

EXHAUST VALVE SEAL INTAKE VALVE SEAL 
Replace Replace 
(BLACK SPRING) (WHITE SPRING) 



Valves 

0 Place the valve springs w i th  closely wound coils 
or painted part toward the cylinder head. 

Closely wound coils 

When springs are in place, lightly tap the end of 
each valve stem t w o  or three times wi th  a plastic 
mallet to  ensure proper seating of valve and valve 
keepers. 

lNTAKE EXHAUST 
!IALVES VALVE PLASTIC 
(Typical) (Typical) MALLET 

A I 

I 
INTAKE VALVE 3 :3(::UST VALVE 
STEMS 

NOTE: Identify valves and valve springs as they 
are removed so that each item can be reinstalled in 
its original position. 

1.  Tap each valve stem wi th a plastic malle: to loosen 
valve keepers before installing spring compressor. 

2. Install spring compressor. Compress spring and 
remove valve keeper. 

VALVE SPRING COMPRESSOR 

Intake Valve Dimensions 
A Standard (New): 29.9-30.1 m m  

(1.177-1.185 in.) 
B Standard (New): 120.29-120.59 m m  

(4.736-4.948 in.) 
C Standard (New): 6.58-6.59 m m  

!0.2591-0.2594 in.) 
C Service Limit: 6 .55  m m  (0.258 in.) 
D Standard (New): 1.35- 1.65 m m  

(0.053- 0 .065 in.) 
D Service Limit: 1.15 m m  (0.045 in.) 
Exhaust Valve Dimensions 
A Standard (New): 34.9-35.4 m m  

(1.374- 1.382 in.) 
B Standard (New): 120.66- 120.96 m m  

(4.750-4.762 in ) 
C Standard (New): 6.94-6.95 m m  

(0.2732-0.2736 in.) 
C Service Limit: 6.41 m m  (0.272 in.) 
D Standard (New): 1.65- 3.95 m m  

(0.065-0.077 in.) 
D Service l im i t :  1 .45  m m  (0.057 in.) 



Valve Seats 

2 .  Renew the i~al,~,i;l SeLys in  :hc zy11nc:er head using a 

valve seal grinder. 

NOTE: If gaides aro '11!o:.? ipsge 6-13), rey;:ac? 
them !page 6-14) before ijrindin:; !~ai\le seats. 

2 .  Za:.cF~;iiy grind a 45" ;pat, i ~ i n o v i i ' g  o!liy cnaugi-i 
i l iarerial t o  ensurc~ a smo.2tn and ccncer;:ric scat.  

3 .  Revel the upper edge c i  seat w i th  i:;e 30" s:c;ne 
and the  Io\r;ler d g e  of S6;iI ~ d i I i . 1  the 63'' ;;i;01?f2. 
Check aidTh ~t stint ;in6 adjirs? ::ccoid~fig:y. 

Valve Seat Widrh 
Standard. 1 25--1 55 #::n. (0 909-4 O b '  cn ) 

Service Lim,:: 2.6 mr-. (0 08 ir: 1 

5 .  Af ter  resur fac~ny seat, inspect for even valve 
seating: Appiy Prc~ssian bli le compound t o  valve 
face, 2nd insert valve In originai i o c a t ~ o n  in head, 
then l i f t  i t  and snap i t  closea aga~ns t  seat several 
::mes. 

r-"L 

6 .  Tht? actuai t ia lce seating suriace, as shown hy  the 
bluc compqur-id, ~ ~ ' ~ c u i d  bs: centered on  the seat. 
@ I f  :: is tos hiqh [closer ?o the valve s tem) ,  you  

must  malct2 a asscord cu t  in;ith the 60" stone t o  
rnos,e it down,  tl ieri one more cu t  w i th  the 45' 
cutter is restore sear w id th .  

@ ! f  i t  1,; too l o w  (closer to vnlve edge), you must  

make a secoriti cu: w i t h  the 30' stone t o  move  
it up, then one more cu t  with the 45' stone t o  
rcslole3 seat width.  
NOTE: The final co t  shouid always be inade 
w,:h the 45 "  storic. 

7 lnser: ,r?take and exhaust valves is-i Read and 
rmensure i a l u i  stein Instalied height. 
lsrnske Vaive Steaai !rtstal!ed Height: 
Sranderd ! N e s . n ~ ) :  48.5"Brnrn (?943 in.! 
Service Limit: 49.34 rnm (1.943 in.)  
Erhatrst VaDt~e Stern Jns?aIled Height. 
Stai-idard (Newi: 47.66 s?m 11.876 i n . )  
Service Limit: 48.41 rnrn (4.906 in.) 

8 

! E l r  , i a ! ~ ~  :;ten? in:;tallcd heisht is over sewice Iirnit, 

i i.i:::I~c? v ~ l v e  tind recheck. I f  still i)\/er service limit, 
I : rp i , rc i? c\/iind!>r "7eJ; t l ? ~  valve seat !n the head I:: 



Cylinder Head 
- Valve Guide-to-Valve Stem 

Clearance 

1.  Measure the guide-to-stem clearance w i t h  a dial 
indicator, whi le rocking the s tem in the direction o f  
normal thrust  (wobble method) .  

lntake Valve Stem-to-Guide Clearance 

Standard (New): 0 .04-0 .10 m m  
(0.001 6-0 .004 in.) 

Service Limit: 0.16 m m  (0 .006 in.) 
Exhaust Valve Stem-to-Guide Clearance 
Standard (New): 0 .12-0 .18 m m  

(0.005-0.007 in.) 
Service Limit: 0 .24  m m  (0.009 in.) 

Valve extended 10 rnm out from seat. 

@ If measurement exceeds the service limit, 
recheck using n e w  valve. 

@ I f  measurement 1s n o w  wi th in  service Ilmit, 
reassemble using n e w  valve. 

O If measureil ient sti l l  exceeds limit, r e c h e c ~  using 
alternate method  below,  then  replace valve and 
guide, if necessary. 

NOTE: A n  alternate method o f  checking guide to  
s tem clearance IS t o  subtract the  O.D.  of the valve 
stem, measured w i t h  a micrometer, f rom the I.D. of 
the  valve guide, measured w i t h  an inside micro- 
meter or ball gauge. 
Take the measurements in  three places along the 
valve s tem and three places inside the valve guide. 
The  d i f fe rence  b e t w e e n  t h e  largest gu ide 
measurement and the smallest s tem measurement 
should not  exceed the service l imit .  

lntake Valve Stem-to-Guide Clearance 
Srandard (New):  0.02-0.05 m m  

(0.001 -0 .002 in.) 
Service Limit: 0.08 m m  (0.003 in.) 
Exhaust Valve Stem-to-Guide Clearance 
Standard (New):  0 .06-0 .09 m m  

(0 .002-0 .004 in.) 
Service Limit: 0 .12  m m  (0.005 in.) 

NOTE If camshaft bearing clearances are n o t  
1 w ~ t h i n  specification, the head cannot be resurfaced 

(page 6-7) .  

I f  camshaft bearrng radial clearances are within 
specif icat~ons, check head for warpage. 

@ If warpage is less than 0 .05  m m  ( 0 . 0 0 2  in . )  
cylinder head resurfacing IS no t  required. 

I @ If warpage is between 0 . 0 5  m m  ( 0 . 0 0 2  in.) and 
0 . 2  m m  ( 0 . 0 0 8  11-1.1, resurface cylinder head. 

9 Max imum resurface limit is 0 . 2  mrn 10.008 in.) 
based on  height o f  9 0 . 0  m m  ( 3 . 5 4  in . ) .  

I PRECISION STRAIGHT EDGE I 

Measure along edges, and 3 ways across center 

Cylinder Head Height: 
New: 90.0 m m  (3.54 in.) 
Service Limit: 89.8 rnm (3.54 in,) 



Valve Guides 

1. As illustrated, the removal steps of this procedure 
use a commercially-available air-impact driver at- 
tachment which may need to  be modified to  f i t  the 
diameters of Honda guides. 
In most case, the same procedure can be done 
using Honda Valve Guide Drivers and a convention- 
al hammer. See tool numbers at the end of this pro- 
cedure. 

VALVE GUIDE DRIVER 
6.4 mm 
(0.25 in.)[ 

1 (3.43 in.) 1 (2.24 in.) (0.44 in.) 
11.3 mrn 

2, Select the proper replacement guides and chill 
them in the freezer section of a refrigerator for 
about an hour. 

3. Use a hot plate or oven to  evenly heat the cylinder 
head t o  1 50°C (300°F). Check temperature w i th  a 
cooking thermometer. 

CAUTION: 
@ Do not use a torch; it may warp the head. 
@ Do not  get the Read hotter than 1 50°C (300°F); 

excessive heat may loosen the valve seats. 
@ To avoid burns, use heavy gloves when handling 

the heated cylinder head. 

4. First, use the driver and an air hammer from the 
camshaft side to  drive the guide about 2 mm 
towards the combustion chamber. This will knock 
off some of the carbon and make removal easier. 

CAUTION: 
6 Always wear safety goggles or a face shield 

when using the air hammer. 
@ Hold the air hammer directly in  line w i th  the 

valve guide t o  prevent damaging the driver. 

5. Turn the head over and drive out the guide toward 
the camshaft side of head. 

If a valve guide still won't move, drill i t  out w i th  a 
511 6 inch bit, then try again. 

CAUTION: Drill guides only in  extreme cases; you 
could damage the cylinder head if  the guide breaks. 

6. Remove the new guide(s) from the refrigerator, one 
at a time, as you need them. 



7. Slip a 6 m m  steel washer and ?he correct driver a:- 
tachment over the end of the driver (The washer 
wi l l  absorb some of the impact and extend the life 
of the driver). 

DRIVER 6 mrn WASHER ATTA~HMENT 

8. Then install the new guide(s1 from the camshaft 
side of the head; drive each one in until the attach- 
ment bottoms on the head If you have all twelve 
guides t o  do, you may have t o  reheat the head one 
or t w o  times. 

VALVE GUIDE DRIVER ,,--, 
\ 

installation 
Intake: 15.5 rnm (0.61 in.) 
Exhaust: 15.5 rnm (0.61 in.) 

VALVE GUIDE 1 I Measure here 

NOTE: Valve guide replacement can be performed 
wi th  the speciai tools below. 

Removals 
[Intake] 

VALVE GUIDE REMOVER, 6.6 m m  
07942-6570100  or 07942 -61  10000 

[Exhaust] 
VALVE GUIDE REMOVER, 7.0 m m  
07942-SA50000 or 07942-8230000 

- Reaming 1 I 
NOTE: For new valve guides only. I 

1. Coat reamer and valve guide with cutting oil. I 
2 .  Rotate reamer c lockw~se the full length of the valve 

guide bore. 

/Exhausti 
VALVE GUIDE REAMER, 7 . 0  mm 
0 7 9 8 4 - S A 5 0 0 0 0  or 57984-  6 8 9 0 1  OA 
[Intakel 
VALVE GUlDE REAMER, 6 . 6  rnm 
5 7 9 8 4 - 6 1  1 0 0 0 0  or 0 7 3 8 4 - 6 5 7 0 1 0 A  

/ 

Turn reamer in 
clockwise direction 
only 

3. Continue to rotate reamer clockwise while remov- 
ing. 

4. Thoroughly wash the guide in detergent and water 
to remove any cutting residue. 

5. Check clearance wi th valve (page 6-1 3) .  



Valve Springs, Valves 
Valve Spring Installation Sequence 

NOTE: Exhaust and intake valve seals are NOT 
interchangeable. 

[EXHAUSTI ,VALVE , [INTAKE] 

SPRING y6f 
R E , A , m d  

CAUTION: Place the valve NOTE: Install the painted part 
springs with closely wound toward the cylinder head. 
coils toward the cylinder 

INTAKE VALVE SEAL 
(WHITE SPRING) 
Replace 

I 

SEATS '=G4 

Valve installation 

When installing valves in cylinder head, coat valve 
stems w i t h  oil before inserting into valve guides, and 
make sure valves move up  and down  smoothly. 

When valves and springs are in piace, l ightly tap the end 
of  each valve stem t w o  or three t imes w i t h  a plastic 
mallet t o  ensure proper seating of valve and valve keep- 
ers. 

INTAKE EXHAUST 
VALVES VALVE PLASTIC 



CamshaftlRocker Arms and Camshaft Seals/Pulley 
Installation 

CAUTION: 
0 Make sure that ail rockers are in alignment w i th  

valves when torquing rocker assembly bolts. 
Valve locknuts should be loosened and adjusting 
screws backed of f  before installation. 

1 .  After wiping down cam and journals in cylinder 
head, lubricate both surfaces and install camshaft. 

2. Turn camshaft until its keyway is facing up. (No. 1 
cylinder TDC). 

3. Install the camshaft seal wi th the open side (spring) 
facing in. 

3 Lubricate cam lobes after reassembly 

4. Set rocker arm assembly in place and loosely install 
the bolts. 

5. Drive in the camshaft oil seal securely wi th the spe- 
cial tool. 

Apply non-hardening 
sealant t o  these areas 
before installinn valve 
cover gasket. n / \  

CAMSHAFT SEAL DRIVER Seal housing surface should be dry. 
07947-SB00100 Apply a llght coat of oil to camshaft 

and inner Ilp of seal. 

6. Tighten each bolt t w o  turns at a time in the se- 
quence shown below to  erisure that the rockers do 
not bind on the valves. 

6 x  1 . 0 x 4 0 m m  
12 N.m 
(1.2 kg-m, 9 Ib-ftl 

8 x  1 . 2 5 ~  77mm 
22  N-m 
(2.2 kg-m, 16 Ib-ft) 

7 .  Install key into groove in camshaft. I 
8. Push camshaft pulley onto camshaft, then tighten 

retaining bolt to torque shown. 

CAMSHAFT PULLEY 

\ 

/ 
RETAINING BOLT WASHER 8 mm 
8 x 1.25 mm 
38 N-rn 
(3.8 kg-m, 27 Ib-ft) 



Cylinder Head ,-- Installation 

9 .  Iristall the cylinder head in reverse order of 
removal: 

@ Always use a new head gasket. 
@ Cylinder head and engine block surface must be 

clean. 
@ "UP" or round mark on timing belt pulley should 

be at the too. 

2 Install the ~ntake and exhaust manifolds and t~ghten 
the nuts In a criss-cross pattern In 2 or 3 steps, 
b e g ~ n n ~ n g  wi th the Inner nuts. 

Fuel-Injected Engine: 

8 x 1.25 mrn 
32 N-m (3.2 kg-m, 23 Ib-ft) 

/ 50 N-m (5.0 kg-m, 36 Ib-ft) 

22 N.m (2.2 kg-m. 16 Ib-ft) 

Carbureted Engine: 

8 x 1.25 rnm 50 N-m (5 0 kg-m, 36 Ib-ftl 

3. Cylrnder head dowel pms and 011 control jet must be 
aligned. 

CYLINDER 
4--- GASKET 

JET 

O-RING 
I 
I ~ ~ 
1 

HEAD 

mrn 
2.2 kg-m, 

4 Install the bolts that secure the ~ntake man~fold to  
~ t s  bracket but do not tighten them yet 

5 Posit~on the cam correctly (page 6-20).  
6 T~ghten cyltnder head bolts In t w o  steps 

In the f ~ r s t  step tighten all bolts and nuts, In 
sequence, to  about 30 N.m (3.0 kg-m, 22 Ib-ft!, in 
the final step t~ghten,  in same sequence, to  68 e1.m 
(6 8 kg-m, 49 Ib-ft) 

CYLINDER HEALS TORQUE SEQUENCE 

CYLINDER HEAD BOLT 
10 x 1.25 mm 
6 8  N-m (6.8 kg-m, 49 Ib-ft) 

7 .  Install the header pipe on the exhaust manifold. 
Tighten the bolts for the intake manifold bracket. 

8. lnstall the header pipe on its bracket. 
9. After the installation, check that the tubes, hoses 

and connectors are installed correctly. 
10. Adjust the valve timing (page 6-20!. 

8 x 1.25 rnm I 
22 N.m (2.2 kg-m, 46 Ib-ft) 



Timing Belt 

r Replacement --- -- --- 

I (Fuel-Injected Engine Shown; Carbureted Engine Similar) I I 
NOTE: 

Refer t o  next  page for pos l t i on~ng  crank and pulley before installlrrg beit. 
@ Refer t o  cool ing system, page 10-8, for alternator belt adjustment. 
@ blarlc direction of rotat ion before removing. 

CROWN NUT 6 a '1 0 mrn 
TlMlMG BELT 10 Nem (4.0 kg-m, 7 Ib-ft! 

VALVE COVER 

B x  1.0rnm WATER PUMP 

6 x 1 .O mm 

ADJUSTMENT BOLT 
43 N-m 
(4.3 kg-m, 31 Ib-f'il 
For adjustment only, 
do not remove 

Instail wifh concave 
surface facing in. 

CRANKSHAFT 
TIMiNG BELT PULLEY 

surface 'acing OUP 

5 2 x  1.25rnrn 
115 N.m 
(1 1.5 ks-m, 83 Ih-ft) 



Timing Belt 

r Positioning Crankshaft Before Installing Timing Belt 

NOTE. Install the tlrnlng belt w ~ t h  the No. 1 piston MANUAL TRANSMISSION: 
at  TDC (Top Dead Center) of the cornpresslon 
stroke. ROUND MARK , POINTER ON 

I 

"UP" MARK 

i 

I 

! 

T.D.C. MARK 
(Painted Whtte) 

AUTOMATIC TRANSMISSION: 

crank with socket wrench 
and extension as shown. 



- Inspection 

I 

NOTE: 
Replace belt ~f o ~ l  soaked. 

a Remove any oil or solvent that  gets on the belt. 

Inspect this 
area for wear 

Rotate pulley 
and inspect belt 

- Pension Adjustment 

CAUTION: Always adjust timing belt tension with 
the engine cold. 

NOTE: Tensloner is spring-loaded t o  apply proper 
tension t o  the belt automatically after making the  
fol lowing adjustment: 

1 .  Set the No. 1 piston at TDC. I 
2. Loosen adjusting bol t .  

ADJUSTING BOLT 
43 N.m 
(4.3 kg-rn, 31 Ib-ft) 

3 Rotate crankshaft counterclockwise 3-teeth o n  
camshaft pulley t o  create tension o n  t i rn~ng  belt .  

4. T ~ g h t e n  adjusting bolt .  I 
5. If pulley bolt broke loose w h ~ l e  turning crankrare- 

torque it t o  1 1  5 N - m  (1  1 .5  kg-m, 8 3  Ib-f t) .  

NOTE: Put transmission in  gear and set parking 
brake before retorquing pulley bolt .  



Valve Clearance 

NOTE. Valves should be adjusted cold when the 
cyllnder head tempetature less than 38OC (100°F) 
Adjustment IS the same for Intake and exhausr 
valves. 

1 .  Remove valve cover. 

INTAKE 
7- 

No. l 

EXHAUST 
2 .  Set No. 1 piston at TDC. "UP" or round mark on 

pulley shoi~ld be at top, and TDC grooves on back 
side of pulley should align with cylinder head sur- 
face. The distributor rotor muss be pointing 
towards No. 1 plug wire. 

Number 1 piston at TD 
"UP" OR ROUND 
MARK 

3. Adjust valves 017 No. 1 cylinder. 
Intake: 5.72-5.17 mm (0.005-0.007 in.) 
Exhaust: 0.25-0.30 mm (0,810-0.512 in.) 

4. Loosen locknut and turn adjustment screw until 
feeler gauge slides back and forth wi th s!ight 
amount of drag 

lNTAKE end EXHAUST VALVE 
LOCKNUTS 7 x 0.76 mrn 
20 N*m (2.0 kg-m. 44 Sb-ft) 

5.  Tighter: locknut and check clearance agaln. Repeat 
adjustment tf necessary. 

6. Rotate crankshaft 1 80° counterciockwise (cam 
pulley turns 90°). TDC groove should be aligned 
wi th the indentation in the belt cover. "UP" or 
round mark should not be visible. Disrributor rotor 
should point to  No. 3 plug wire. Adjust valves on 
No. 3 cylinder. 

Number 3 piston at TO@ INDENTATION 

GROOVE 

;\ 

7 .  Rotate crankshaft 1 80°  counterclockwise to  bring 
No. 4 piston to I D C .  Both TDC grooves are once 
again visible and distributor rotor points to  No.4 
plug wire. Adjust valves on No.4 cylinder. 

8. Rotate crankshaft 1 80° countesclockwise to  bring 
No, 2 piston to  TDC. Mark on pulley should align 
wi th indentation on the belt cover. "UP" or round 
mark s h o ~ ~ l d  be visible. Distributor rotor should 
point to No. 2 plug wire. Adjust valves on No. 2 
cylinder. 

Number 2 piston at TDC 
"UP" OW ROUND M 

GROOVE 



Engine Block 



Engine Block 
Illustrated Index 
Fuel-injected Engine Shown; Carbureted Engine Similar: 

Lubricate all internal parts wi th engine oil 
during reassembly. 

*: Fuel-Injected engine only 
6 x 9.0 mm 
14 N-m (1.4 kg-m, 10  Ib-ft) 

FLYWHEEL COVER 

OIL PAN GASKET E PLATE COVER 

Apply sealant at 

6 x 1.0 rnm 
12 N.m (1.2 kg-m, 9 Ib-ft) 

1 2 x  l . O m m  
7 5  N-rn (7 .5  kg-m. 5 4  Ib-hl  
Torque sequence, page 7-4  

" BAFFLE PLATE 

1 0 x  1.25rnm 
68 N.m (6.8 kg-m. 49 Ib-ft) AUTOMATIC TRANSMiSSlON 

~ p p l y  engine oil to  the bolt DRIVE PLATE 

threads and the washers. Check for cracks. 

NOTE: After torquing 
each cap, turn crankshaft 12  x 1.0 m m  
t o  check for binding. 105  N-m (10.5 kg-m, 76 Ib-h) 

Torque sequence, page 7 -4  

MAIN BEARING CAPS -\ MANUAL TRANSMISSION 

MAIN BEARINGS FiYWHEEL 
Runout, section 13  

Radial clearance, page 7-5 
Selection, page 7-6  
NOTE: New main bearings CRANK SEAL 
must be selected by matching Installation, page 7-1 7 

crank and block indentification CRANKSHAFT 
markings. End play, page 7-4 

Runout, Out-of-Round, and 

CRANK SEAL Taper, page 7-8 

Installation, page 7- 17  Installation, page 7- 16 

THRUST WASHERS 
Replacement, page 7 -4  

DEFLECTOR Grooved sides face outward. 
NOTE: Thrust washer thickness 
is f ~ x e d  and must not be changed 
by grinding or sh~mming. 

Apply sealant at Apply sealant at 
these po~nts.  these points. 



NOTE: New rod bearings must be selected by rnat- 
ching connecting rod and crankshaft identification 
markings (page 7-61. 

PISTON RINGS 
Replacement, page 7-1 4 - Measurement, pages 7- 14 and 1 5  
Alignment, page 7-1 5 

PISTON PIN 
Removal, page 7-1 1 PISTON 
Installation, page 7-1 2 Removal, page 7-7  

Inspection, page 7-1 3 Measurement, pages 7-9 

NOTE: 
Before removing piston, inspect the top 

CONNECTING ROD 
End play, page 7-4  
Selection, page 7-1 2 
Small end measurement, page 7-1 3 

CONNECTING ROD 
BEARINGS 
Clearance, page 7-5  
Selection, page 7-6 

bore inspection, 

bore honing, page 7-1 1 

roper piston clearance, 

CONNECTING ROD NUT 
8 x 0.75 rnrn left t o  right, No. 1 through No. 4 cylinders. 

32 N-m (3.2 kg-m, 23  Ib-ft) 
After torquing each bearing 
cap, rotate crankshaft t o  
check for binding. CONNECTING ROD BEARING CAP 

Install wi th bearing recess on same 
side as recess in rod, see page 7-16 



Engine Block 
- Flywheel Wepilacement 

(Manual Transmission) 

Remove the eight flywheel bolts, then separate the 
flywheel from the crankshaft flange, After installation, 
tighten the bolts in the sesquence shown. 

RING GEAR HOLDER 
07924- PD20002 
or 07924-PD20001 

42 x 1.0 rnrn 
Inspect ring gear 105 N-rn 
teeth for wear or (10.5 kg-m, 7 6  Ib-ft) 
damage. 

Drive Plate Replacemen 
(Automatic Transmissio 

Remove the eight drive plate bolts, then separate the 
drive plate from rhe crankshaft flange. After ~nstalla- 
tion, tighten the bolts in the sequence shown. 

- Connecting Rod End Play 

Standard (Mew): 0.15-0.30 mrn 
(0.006-0.012 in.) 

Service Limit: 0.40 nam (0.016 in.) 

CONNECTING ROD CRANKSHAFT I 

If out-of tolerance, install new connecting rod. . If still out-of-tolerance, replace crankshaft 
(pages 7-7 and 7-16). 

- Crankshaft End Play 

Push crank firmly away from dial indicator, and zero dial 
against end of crank. Then pull crank firmly back 
toward indicator; dial reading should not exceed service 
limit. SCREWDRIVER 

Standard (New): 0.1 -0.35 rnrn 
(0.004-0.014 in,) 

Service Limit: 0.45 mrn (0.01 8 in.) 
@ If end play is excessive, inspect thrust washers 

and thrusr surface on crankshaft. Replace parts 
as necessary. 

NOTE: Thrust washer thickness is fixed and must 
not be changed either by grinding or shimming. 
Thrust washers are installed with grooved sides 
outward. 



Main Bearings 

1. To check main bearing clearance, remove the main 
caps and bearing halves. 

2. Clean each main journal and bearing half wi th a 
clean shop rag. 

3. Place one strip of plastigage across each main jour- 
nal. 
NOTE: If the engine is still in the car when you bolt 
the main cap down to  check clearance, the weight 
of the crank and flywheel will flatten the plastigage 
further than just the torque on the cap bolts, and 
give you an incorrect reading. For an accurate read- 
ing, support the crank wi th a jack under the 
counterweights and check only one bearing at a 
t ime 

4. Reinstall the bearings and caps, them torque the 
bolts to  68 Nsm (6.8 kg-m, 49 Ib-ft). 

5. Remove the caps and bearings again, and measure 
the widest part of the plastigage 

Main Bearing Clearance: 
Standard (New): 

No. I ,  2, 4 and 5 0.026-0.055 mm 
Journals (0.0010-0.0020 in.) 
No. 3 journal 0.032-0.061 mm 

(0.0013-0.0024 in.) 
Service Limit: 0.07 mm (0.003 in.) 

6. I f  the plastigage measures too wide or too narrow, 
(remove the engine if it 's still in the car), remove 
the crank, remove the upper half of the bearing, 
then install a new, complete bearing wi th the same 
color code (select the color as shown on the next 
page), and recheck the clearance. 
CAUTIQN: Do not file, shim, or scrape the bear- 
ings or the caps to adjust clearance. 

7. If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check again. 
NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crank and start over. 

Rod Bearings 

r Clearance 

1.  Remove the connecting rod cap and bearing half. 

2 .  Clean the crankshaft rod journal and bearing half 
wi th a clean shop rag. 

I 3 .  Place plastigage across the rod journal. 

4. Reinstall the bearing half and cap, and torque the I 
nuts to  32 N-m (3.2 kg-m, 23 Ib-ft l .  I 

I NOTE: Do not rotate the crank during inspection. I 
I 

5. Renove the rod cap and bearing half and measure 
the widest part of the plastigage. 

Connecting Rod Bearing Clearance: 
Standard (New): 0.020-0.038 mm 

(0.0008-0.001 5 in.) 
Service Limit: 0.07 m m  (0.003 in.) 

6 .  If the plastigage measures too wide or too narrow, 
remove the upper half of the bearing, install a new, 
complete bearing wi th the same color code (select 
color as shown on next page), and recheck the 
clearance. 

CAUTION: Do not file, shim, or scrape the bearing 
or the caps to adjust clearance. 

7 .  If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check clear- 
ance again. 

NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crank and start over. 



Main Bearings 

I Crank Bore Code Location (Marks1 

Marks have been stamped on  the end o f  the block as a 
code for the size o f  each o f  the 5 main journal bores. 
Use them, and the numbers stamped on  the crank 
(codes for main journal size), t o  choose the correct 
bearings. 

I Main Journal Code Locations (Numbers) 

Bearing Identification 

Color code IS on the , Larger crank bore 
edge of the beartng 

I A or l , B or li 1 C or Ill 1 D or Ill1 1 
* Smaller bearing (thicker; 

r Red / P~nk / Yellow / Green 1 
I Plnk ; Yellow 1 Green / Brown 1 

Yellow G e e  Brown 

B l a q  Green Brown , Black I Blue 

Smaller Smaller 
main bearing 
journal (thicker) 

Rod Bearings 

r 
Rod Code Location (Numbers) 

Numbers have been stamped o n  the side of each con- 
nect ing rod as a code for the size of the big end. Use 
them, and the  letters stamped on  the crank (codes for 
rod journal size), t o  choose the correct bearings. 

Half of number is 
stamped on bearing 
cap and the other 
half is stamped on 
rod. 

I Rod Journal Code Locations (Letters) 

Bearing identification 

I Color code 1s on the ,Larger btg end bore 

I edge of the bearlng 
1 or l 1 2 or l l  / 3 or Ill / 4 or Ill1 

I Smaller bear~ng (thicker) 

Red j Plnk Yellow / Green 

Pink 1 Yellow / Green 1 Brown 

/ Green / Brown j Black 

I Brown 1 Black / Blue 

I Smaller 
bearlng 



I. Remove the oil screen 

89L SCREEN 

BAFFLE PLATE 

2 .  Remove the baff le plate (Fuel-Injected Engine O n -  
ly ) .  

3. Turn the crankshaft  so No. 2 and 3 crankpins are at  
the bot tom. 

4. Rernove the rod ~aps ibear ings  and main caps1 
bearings. Keep all caps~hear ings in  order. 

5. Lift the crankshaft  ou t  of engine, being careful no t  
t o  damage journals. 

CRANKSHAFT 

6 .  Remove upper bearing halves frorn connect ing rods 
and set aside w i t h  their respective caps. 

7 .  Reinstall ms in  caw and bearings on engine in  proper 
order. 

6, I f  you (:an feel a !.!age of mela i  or hard carbon 
aiol.~nd the  top  of each cyllcder, rerncjve it w i t h  a 
ridge :ebv:ei. FCIIGVV reamer ii-mnufacturer's in- 
struct ions. 

CAUTION: If the ridge is not removed, it may 
damaye the pistoras as they are pushed out. 

9. Use the wooden handle o f  a nammer t o  drive ou t  
pls'rons. 

HAMMER HANDLE I 

PISTON 

10. Reinstall the rod bearings and caps af:er removing 
each piston'connect ing rod assembly. 

1 1 .  Mark p i s t o n i c o n n e c t i r ~ ~  rod zssemblies w i th  cylin- 
der numbers t o  avoie mixup on  reassembly. 

NOTE: The existing number on  .rhe connect ing rod 
does n c t  indicate it:; positio!; in the engine, it indi- 

1 cates the rod bcre size. 



Crankshaft 

@ Clean the crankshaft oil passages w i th  pipe 
cleaners or a suitable brush. 

e Check the keyway and threads. 

Alignment 

@ Measure runout on all main journals t o  make 
sure the crank is not bent. 

The difference between measurements on each 
journal must not be more than the sevice limit. 

Crankshaft Total Indicated Runout: 
Fuel-Injected Engine 
Standard (New): 0 .024 rnrn (0.0009 in.) 
Service Limit: 0.04 rnrn (0.0016 in.) 
Carbureted Engine 
Standard {New): 0.03 mrn (0.001 2 in.) 
Service Limit: 0 .06  mrn (0.0024 in.) 

DIAL INDICATOR 
Rotate two complete 
revolutions. 

Out-of-Round and Taper 

Measure out-of-round at the middle of each rod 
and main journal in t w o  places. 

The difference between measurements on each 
journal must not be more than the service limit. 

Journal Out-of-Round: 
Standard (New): 0.005 mm (0.0002 in.) 
Service Limit: 0.01 0 rnrn (0.0004 in.) 

Measure in two 
places a t  middle. 

Measure taper 
at edges. 

Support with lathe- 
type tool or V-blocks 

Measure taper at edges of each rod and main 
journal. 

The difference between measurements on each 
journal must not be more than the service limit. 

Journal Taper: 
Standard (New): 0.005 rnrn (0.0002 in.) 
Service Limit: 0.010 rnrn (0.0004 in.) 



Cylinder Block 

r Piston-to-Block Clearance 

1 .  Make a preliminary piston-to-block clearance check 
w i th  a feeler gauge: 

Service Limit: 0.08 m m  (0.003 in.) 

0.08 rnrn (0.003 in.) 

If the clearance is near or exceeds the service limit, 
inspect the piston and cylinder block for excessive 
wear. 
To confirm the feeler gauge check, further mea- 
surement w i th  a micrometer will be necessary. 

2 .  Calculate difference between cylinder bore diame- 
ter on page 7-10 and piston diameter. 

Piston-to-Cylinder Clearance: 
Standard (New): 0.02-0.04 m m  

(0.0008-0,0016 in.) 
Service Limit: 0.08 mm (0.003 in.) 

Pistons 

1 .  Check the piston for distortion or cracks. 
NOTE: If cylinder is bored, an oversized piston 
must be used. 

2. Measure piston diameter at a point 27 mm (0.83 
in.) from bottom of skirt. 
NOTE: There are t w o  standard-size pistons (A and 
B). The letter (No letter denotes A)  is stamped on 
the top of the piston. These letters are also 
stamped on the block as cylinder bore sizes. 

Fuel-injected Engine: 
Piston A Diameter 
Standard (New): 82.68-82.69 rnm 

(3.2554 -3.2555 in . )  
Service Limit: 82.67 m m  (3.2547 in.) 
Piston B Diameter 
Standard (New): 82.67-82.68 rnm 

(3.2547-3.2557 in.) 
Service Limit: 82.66 m m  (3.2543 in.) 

Carbureted Engine: 
Piston A Diameter 
Standard (New): 79.98-99.99 mrn 

(3.9488-3.7492 in.) 
Service Limit: 79.97 m m  (3 .1484 in.) 
Piston B Diameter 
Standard (New): 79.97-79.98 rnm 

(3."1884-3.9488 in.) 
Service Limit: 79.96 mm (3.3480 in.) 

SKIRT 

Oversize Piston Diameter 

Fuel-injected Engine: 
Standard 0.30 82.98--82.99 mrn 

(3.2689-3,2673 i w , )  
Carbureted Engine: 
Standard 0.25: $0.22-80.23 m m  

(3.1583-3.1 587 in.) 
Standard 0.5: 80.47-80.48 rnrn 

(3.1681 -3.1685 in.) 
3. Check the piston p~n-to-piston clearance. Coar the 

piston pin wi th engine oil. 
It should then be possible to  push the piston pin 
into the piston hole wi th thumb pressure. 

Piston Pin-to-Piston Clearance: 
Service limit: 0.01 2-0.024 m m  

(0.000%-0.0009 in.) 
--------.,-- "--..J 



Cylinder Block 
lnspection 

1. Measure wear and taper in directions X and Y at 
three levels in each cylinder as shown. 

CYLINDER BORE SIZES (A or B) 
Read the letters from left-to-right 
for No. 1 through No. 4 cylinders. 

Fuel-Injected Engine: 
Cylinder Bore Size A 
Standard (New): 82.71 -82.72 m m  

(3.2562-3.2566 in.) 
Service Limit: 82.75 m m  (3.2578 in.) 
Cylinder Bore Size B 
Standard (New): 82.70-82.71 m m  

(3.2559-3.2562 in.) 
Service Limit: 82.74 m m  (3.2574 in.) 

Carbureted Engine: 
Cylinder Bore Size A 
Standard (New): 80.01 -80.02 m m  

(3.1500-3.1504 in.) 
Servicelimit: 8 0 . 0 5 m m ( 3 . 1 5 1 6 i n . )  
Cylinder Bore Size B 
Standard (New): 80.00-80.01 m m  

(3.1496-3.1 500  in.) 
Service Limit: 80.04 m m  (3.151 2 in.) 

Oversize 

Fuel-injected Engine: 
Standard 0.30 (New): 83.01 -83.02 m m  

(3.2681 -3.2685 in.) 

Carbureted Engine: 
Standard 0.25 (New): 80.25-80.26 m m  

(3.1594-3.1598 in.) 
Standard 0.5 (New): 80.50-80.51 m m  

(3.1693-3.1697 in.) 

Bore Taper 
Limit: (Difference between first and third measure- 

I ment) 0 .05  m m  (0.002 in.) 

If measurements in any cylinder are beyond 
Oversize Bore Service Limit, replace the block. 

If block is to  be rebored, refer t o  Piston Clear- 
ance lnspection (page 7-9) after reboring. 

NOTE: Scored or scratched cylinder bores must be 
honed. 

Out-of -Round 
Service Limit: 0.05 m m  (0.002 in.) 

Check the top of the block for warpage. 
Measure along the edges and across the center as 
shown. 

SURFACES TO BE MEASURED 

Engine block Warpage: 
Standard (New): 0.08 m m  (0.003 in.) 
Service Limit: 0.10 m m  (0.004 in.) 

PRECISION STRAIGHT EDGE 



- Bore Honing 

1 .  Measure cylinder bores as shown on page 7-10. 
If the block is to  be re-used, hone the cylinders and 
remeasure the bores. 

2 .  Hone cylinder bores w ~ t h  honing oil and a fine (400 
grit) stone in a 60 degree cross-hatch pattern. 

3. When honing is complete, thoroughly clean the 
engine block of all metal particles. Wash the cylin- 
der bores wi th hot soapy water, then dry and oil im- 
mediately to  prevent rusting. 

4. If Scoring or scratches are still present in cylinder 
bores after honing to  service limit, rebore the 
engine block. 

NOTE: Some light vertical scoring and scratching 
is acceptable if it is not deep enough to  catch you: 
fingernail and does not run the full length of the 
bore. 

ENGINE BLOCK 

CYLINDER HONE 

NOTE: 
@ After honing, clean the cylinder thoroughly wi th 

soapy water. 
@ Only scored or scratched cylinder bore must be 

honed. 

Piston Pins 

1 .  Install the attachment on the p ~ s t o n  base. 

PISTON BASE HEAD 
07?73-SB001 0 0  

PISTON PIN BASE 

07973-6570002 
or 07973-6570001 

INSERT 

2 .  Turn the handle of the piston pin driver so that the 
end of the drive aligns wi th the second groove of 
the driver body as shown. 

ADJUSTABL 
PlSTON PIN DRIVER 
07973-PE00302 
or 07973- BE03301 

PILOT COLLAR 
07973-SB00200 

NOTE: Use hydraulic press. 
When pressing pin in or out, 
make sure that the recessed 
portion of the piston aligns 
with the lips on the collar. 

3 .  Place the piston on the pisto;, base and press the 
p ~ n  olie wi th a hydraulic press 



Connecting Rods 
- Selection 

Each rod is sorted into one of four tolerance ranges 
(frorn+0.006 t o  0 .0024 rnrn, in 0 .006 rnrn increments) 
depending on the size of its big end bore. It 's then 
stamped wi th a number ( 1 ,  2, 3, or 4 )  indicating that 
tolerance. You may find any combination of 1, 2, 3, or 
4, in any engine. 

Normal Bore Size: 48 mm (1.89 in.) 

NOTE: 
Reference numbers are for big end bore size and 
do NOT indicate the position of rod in engine. 

@ Inspect connecting rod for cracks and heat dam- 
age. 

CONNECTING ROD BORE 
REFERENCE NUMBER 
Half of number IS stamped on 
bearing cap, the other half on 
connectlng rod. 

i 

and nuts for 
stress cracks. 

Piston Pins 
Installation 

1. Use a hydraulic press for installat~on. 
@ When pressing pin in or out, be sure you position 

1 the recessed flat on the piston against the lugs 

i on the base attachment. 
I 

Fuel-Injected Engine: The arrow must face the 
tirnlng belt side of the 
engine and the connectlng 
rod 011 hole must face the 
intake manifojd 

/ 
CONNECTING ROD 
OIL HOLE 

Carbureted Engine: 
Install piston wi th  marks 
on same side as oil hole 

CONNECTING ROD 
OIL HOLE 

\ 
PISTON PIN 

ADJUSTABLE 
PISTON PIN DRIVER 
07973 - PE00302 
or 07973-PE00301 

Turn the handle of the p ls to~ 

REFERENCE pin driver so that the end 

MARKS the driver allgns wi th 
the second groove of the 
driver body. 

1IJ 
Embossed mark 
facing up. \ L j l  PISTON PIN 

:k PILOT COLLAR 
07973-SBOO200 

- -.u& 

c----- PISTON PIN BASE INSERT 
07973- SB00400 

PISTON BASE HEAD 
07973-SB00100 

1 

f---- BASE IS PART OF 
I 

I TOOL SET 
A 5 07973-6570002 
L . -  . - or 

07973 -6570001 

NOTE: lnstall the assembled piston and rod w i th  
the oil hole facing the intake manifold. 



- Inspection 

1 .  Measure the diameter of the piston pin. [ 3. Measure the piston pin-to p~s ton  clearance. I 
Piston Pin Diameter: 
Standard (New): 19.994-20.0 rnm 

(0.7872-0.7874 in.) 
Oversize: 4 9.997-20.003 rnrn 

(0.7873-0.7875 in.) 

NOTE: All replacement piston pins are oversize. 

2. Zero the dial indicator to  the piston pin diameter. 

NOTE: Check the piston for distortion or cracks. 

l i  the piston pin clearance is greater than 0.024 
rnm (0.0009 i n . ) ,  re-measure using an oversize 
piston pin. 

Piston Pin-to..Piston Clearance: 
Service Limit: 0.612-8.024 rnm 

aO.QOO5-0.0009 in.) 

I 4. C b e c ~  the aiifarcnce between ps ton  pin diameter 
i 
f 

drid connectlilg roc! small end diameter. 

Pisacla3 Pin-to-Gaannae$ing Rod Interference: 
Standard (Nswi 0.01 3-0.032: rnm 

i0.6005-0.8013 in.) 



Piston Rings 

1. Using a piston, push a new ring into the cylinder 
bore 15--20 m m  ( 0 . 6 0 . 8  in.) from the bottom. 

2. Measure the piston ring end-gap wi th a feeler 
gauge: 

@ If the gap is too small, check to  see if you have 
the proper rings for your engine. 

@ If the gap is too large, re-check the cylinder bore 
diameter against the wear limits on page 7-9. 
i f  the bore is over limit, the engine block must be 
rebored. 

Piston Ring End-Gap: 

Fuel-injected Engine: 
Top Ring 
Standard (New): 0.20-0.35 m m  

(0.008-0.014 in.) 
Service Limit: 0 .60  m m  (0.02 in.) 

Second Ring 
Standard (New): 0.30-0.42 m m  

(0.012-0.017 in.) 
Service Limit: 0.6 m m  (0.02 in.) 

Oil Ring 
Standard (New): 0.2-0.9 m m  (0.008-0.035 in.) 
Service Limit: 1.1 m m  (0 .04 in.) 

Carbureted Engine: 
Top and Second Ring 
Standard (New): 0.1 5-0.35 mm 

(0.006-0.0114 in.) 
Service Limit: 0.60 mm (0.02 in.) 
Oil Ring 
Standard (Mew):0.20-0.70 mm 

t0.008--0.035 In.) 
Service Limit: 1 . I  mm (0.04 in.) 

- Replacement 

1,  Using ring expander, remove old piston rings. 

2 .  Clean all ring grooves thoroughly. 

NOTE: Use squared-off broken ring, or file down 
blade on ring groove cleaner to fit (compression 
rings are 1 .5  m m  wide; oil ring is 4.0 m m  wide). 

CAUTION: Do not  use a wire brush to  clean ring 
lands, or cut ring lands deeper w i th  cleaning tool. 

NOTE: If piston is to  be separated from connecting 
rod, do not install new rings yet. 

3, Install new rings in proper sequence and position 
(page 7-1 5 ) .  

NOTE: Do not re-use old piston rings. 

PISTON RlNG 

1 RlNG EXPANDER 



- Land Clearances 

After installing a new set of rings, measure ring-to- 
land clearances: 

Top and Second Rings Clearance 

Fuel-Injected Engine: 
Standard (New): 0.030-0.060 m m  

(0.0012-0.0024 in.) 
Service Limit: 0.13 m m  (0.005 in.) 

Carbureted Engine: 

Standard (New): 0.020-0.045 mm 
(0.0008-0.0018 in.) 

Service Limit: 0.13 mm (0.005 in.) 

1 1 .  Install the rings as shown on page 7-14. I ~ Identify top and second rings by the chamfer on the 
edge, and make sure they are in proper grooves on 
piston. 

2. Rotate the rings in grooves to  make sure they do 
not bind. 

3. The manufacturing marks must be facing upward 

MARK I 
TOP RlNG -, 

SECOND RING -+ 

OIL RING -+--- SPACER 

4. Position the ring end gaps as shown: 

SECOND GAP DO NOT position any ring gap 

\ at piston thrust surfaces. 

DO NOT position any ring gap \ 
in line with piston pin hole. OIL RING GAP 



Pistons 
Installation 

Before installing tho piston, apply a coat of --7g enaine oil to  the ring grooves and cylinder bores, 
1 1. If t h e  crankshaft is dready ins:ailed: 

@ Remove the connecting rod caps, then slip short 
sections of rubber hose over the  threaded ends 
of the connec t i~g  rod bolts. 

B) Install the ring cornpress~r; check that the bear- 
ing is securely in piace, then positior: the piston 
in the cylinder and driv;? it in using The wooden 
handle of a hammer. 
Stop after the ring compressor pops free and 
check the connecting rod-to-crank journal align- 
ment before driving rod into place. 

@ Install the rod caps wirh bearings, and torque 
the nuts to  32 N.m (3.2 kg-m, 23 Ib--f l) .  

2 .  If the crankshaft is nor instalied: 
@ Remove the rod caps and bearings, install the 

ring compressor: then position the piston in the 
cylinder and drive it in using the wocden handle 
of a hantmer. 

d Position ali pistons af top dead center. 

I Fuel-lnjecfed Engine: Carbureteia E n ~ i n e :  

P i l c n  msiks and 
oil hole must both 
face the ~ntake 

t !4d 

MQTE: Mainrail? downward force on ring compres- 
sor t o  pieven? rings from expanding befoce en:ering 
the cyiider bore. 

Use the wooden handle 
of a hammer to push, or 
tap the piston into rhe 
cylinder bore. 

RING CONPRESSOR 

Crankshaft ,- lnst allat ion 

Before installing the crankshaft, apply a coat of 
engine oil t o  the main bearings and rod bearings. 

1. Insert bearing halves in the engine block and con- 
necting rod. 

2. Hold the crankshaft so rod journals for cylinder No. 
2 and No. 3 are straight down. 

3. Lower the crankshaft into the block, seating the 
rod journals into connecting rods No. 2 and No. 3 
and install rod caps and nuts finger tight. 

I CONNECTING ROD 1 CONNECTING ROD 3 

THRUST WASHERS 

4. Rotate the crankshaft clockwise, seat journals into 
connecting rods No. 1 and No. 4, and install the rod 
caps and nuts finger tight. 

5 .  insta!l the thrust washers, main bearing halves and 
caps, check clearance wi th plastigage (page 7-51, 
then torque the nuts to  68 Nmrn (6.8 kg-m, 49 lb-ft1. 
Oil thrust washer surfaces. 

6 .  Check the rod bearing clearance wi th plastigage 
(page 7-51, then torque nuts to  32 N-m (3 .2  kg-m, 
23 Ib-ft). 

NOTE: Reference numbers on connecting rod are 
for big-end bore tolerance and do NOT indicate the 
position of piston in engine. 

CAUTION: Whenever any crankshaft or connect- 
ing rod bearing is replaced, after reassembly run 
the engine at idling speed until it reaches normal 
operating temperature, then continue to run for ap- 
proximately 15 minutes. 



Oil Seals 
installation 

NOTE: install the seals before you tighten the main 
bearing cap bolts. 

The seal surface on the block should be dry. 
Apply a light coat of oil t o  the crankshaft and 
to  the lip of seal. 

1. Apply non-hardening sealant aiong the seams 
where the cap joins the block before installing the 
seals. 

I CAP 

v 
Apply sealant. 

NO. 1 CAP 

NO. 5 CAP ) 1 

2. Apply a light coat of grease to the sealing surfaces 
of both oil seals. Also fill the back (the spring side) 
of each seal wi th grease to help keep the spring in 
place during installation, 

3. Drive in pulley-end sea! until the driver bottoms 
against crankshaft snout. 

SEAL DRIVER Install seal with the 
07947 -SB00200 part number side 

facing out 

4. Drive in flywheel-end seal until the driver bottoms 
against block. 

NOTE: Align the hole in the driver attachment w i th  
the pin on the crankshaft. 

SEAL DRIVER ATTACHMENT 
07948-SBOOIOI 

DRIVER Install seal with the 
07749 -001  0000  part nutnber side 

facing out. 





Engine Lubrication 



Engine Lubrication 

Fuel-injected Engine Shown; Carlsureted Engine Similar 

NOTE: 
@ Use new O-rings whenever reassembling. 
@ Apply oil to O-rings before installation. 

OIL PRESSURE SENDER 

6 x 1 .O mrn 
12 N.m (1.2 kg-m, 9 Ib-ft) 

OIL FILTER BASE 
Inspection, page 8-7 

OIL FILTER 
Replacement, page 8-4 
Replace every 12,000 km (7,500 
Tighten according to  instructions 

14 N.m 11.4 kg-m, 1 0  Ib-ft) 

@ @  DRAIN t PLUG 

2 0  x 1 .5  mm 
45 N-rn (4.5 kg-m, 33 Ib-ft) 

mile) 



Oil Level 

1. Check engine oil w i th  the engine of f  and the car 
parked on level ground. 

1 2. Make certain that the oil level indicated on the dip- 

I stick is between the upper and lower marks. 

3. I f  the level has dropped close to the lower mark, 
add oil until it reaches the upper mark. 

Engine Oil 

1. Warm up the engine. 

2. Drain the engine oil. 

NOTE: Remove the filler cap to  speed draining. 

3. Reinstall the drain plug wi th a new washer, and 
refill wi th the recommended oil. 

I Requirement / "Fuel Efficient" SF Grade onlv 

Capacity / 3.7 U.S.  qt (3 .5  f )  at change, 1 -  including filter. -7 
4.2 U.S. qt 14.0 P )  after engine 

Every 12,000 k m  (7,500 miles) 

Engine Oil Viscosity for Outside Temperature Ranges. 

NOTE: Oil filter should be replaced at each oil 
change. 



Oil Filter 

CAUTION: After the engine has been run, the ex- 
haust pipies will be hat; be careful when working 
around the exhaust manifold. 

1 .  Remove :he oil f~ l ter  wrth the  specla1 o ~ l  filter sock- 

I 
OIL FILTER SOCKET 
01912-64 16001 
22 N o ~ n  12.2 kg-rrp, 'l6 ib-tt) 

2. inspect the  threads and gasket on the new filter. 
'Aripe off sezi or; enplns  block, then apply a light 
coat 05 oil on the gaskn.1 and install rhe  filter. 
Tighten accord~ng lo instrbctioris on, or ~vi:h, the 
filter. 
NOTE: Use only fi1.tsi.s vdilkj a built-in bypass sys- 
tem. 

Inspect threads and Appl\: ci! to Sdsket 
gasket surface. betore ins la l l~ng.  

Oil Pressure 
Test 

If the 011 pressure warning l ~ g h t  stays on wi th the engine 
running. Check the engine oil level. If the 011 level is 
correct: I 
7 .  Remove the oil pressure sender and install an oil 

pressure gauge. 

2. Start the engine and allow To reach operating 
temperature (fan comes on at least twice). 

1 3. Pressure should be, I 
Engine Oil Pressure: 
at idle: 98 kPa 

(1 .Q kglcrn2, 54 psi) minimum 
at 3,000 rpm: 373-4557 kPa 

(3.8-4.6 kglcm2, 54-65 psi) 

ab If oil pressure is within specifications, replace oil 
pressure sender and recheck. 

sp If oil pressure is NOT within specifications, in- 
spect oil pump (page 8 -6 ) .  

! OIL PRESSURE GAUGE I 

I 

ADAPTER 81e PRESSURE SWITCH 
MOUNTING HOLE 



Oil Pump 
Illustrated index 

GASKET 
Replace 

I 

O-RING 
Replace 

INNER ROTOR 
Inspection, page 8-6 

6 x  1 .0mm 
12 N-m (1.2 kg-m, 



Oil Pump 

I 1. Drain the engine oil. 

2. Remove the three bolts and one nut that secure the 
oil pump t o  the engine block, then remove the 
pump. 

1 3. Check the radial clearance on the pump rotor. 

Rotor Radial Clearance 
Standard (New): 0.1 5 m m  (0.006 in.) 
Service Limit: 0.2 m m  (0.008 in.) 

I INNER ROTOR 

4. Check the axial clearance on the outer pump rotor. 

Housing-to-Rotor Axial Clearance 
Standard (New): 0.03-0.108 m m  

(0.001 -0.004 in.) 
Service Limit: 0.15 rnm (0.006 in.) 

PUMP WOUSiNG 
I 

5 .  Remove the t w o  screws from the pump housing, 
then separate the housing and cover. 

6. Check the radial clearance between the housing 
and the outer rotor. 

Housing-to-Rotor Radial Clearance 
Standard (New): 0.1 -0.18 rnm 

(0.004-0.007 in.) 
Service Limit: 0.2 m m  (0.008 in.) 

PUMP 

7. Inspect both rotors and pump housing for scoring 
or other damage. 
Replace parts as necessary. 

I 8. Reassemble the oil pump, applying thread locking 
fluid t o  the pump housing screws. 

Apply locktng fluid. n 

Apply sealant. 

9. Apply sealant around the O-ring groove, then install 
the new O-ring. 

10. Install a new gasket to  the pump housing and re- 
install the oil pump. 

11. Check that the oil pump turns freely. 



Oil Filter Base 

OIL PRESSURE SENDER 
18 N.m (1 .8  kg-m, 1 3  Ib-ft) 

Use proper liquid sealant. 
RELIEF VALVE 

\ Valve must slide freely 
in oil filter base bore. 
If valve is scored. 

roper 

1 8 x  1 . 5 m m  
OIL FILTER BASE 25 N-m 12.5 kg-m, 
Inspect threads and 
gasket surface. 

VALVE SPRING 

. liquid sealant. 

1 8  lb-ft) 





Intake Manifold/Exhaust System 



Intake Manifold 
!illustrated Index 

Fuel-Injected Engine: 

EGR VALVE 
Inspection, Secti 

8 x 1.25 mm 
22 N-m (2.2 kg-rn. 16 Ib-ft) 

TA SENSOR 

GASKET 
Replace 

\ 
INTAKE MANIFOLD BRACKET 

8 x 1.25 mm 
22 N-m (2.2 kg-rn, 16 Ib-ft) 



Exhaust Manifold 
Illustrated Index - 

Fuel-Injected Engine: 

6 x  f .Qrnrn  
12 N.m (1.2 kg-m, 9 lb-ft) 

50 Narn 
(5.0 kg-m, 36 Ih-ft) 

OXYGEN'SENSOW 
45 N.rn (4.5 kg-rn. 33 Ib-fr) 

SELF-LOCKING NUB 
?Ox 1.25rnrn 
55 P4.m (5.5 kg-an, 40 ib-ft) 
Reolace 



Intake Manifold/Exhaust Manifold 
Illustrated Index 

Carbureted Engine: 

B x  1 . 0 m m  
12 RI-m (1.2 kg-m, 9 Ib-ftl 

AIR SUCTION VALVE 

AIR SUCTION T 

8 x 1.25 mm 

To Air Cleaner 

(2.2 kg-m, 16 lb-ft) 

(2.8 kg-m, 20 ib-it) 

EXHAUST FLANGE GASKETS 

6 x 1 . 8  mrn 
TEMPERATU 
SENDING UN 

Replace i f  cracked or 
I '  mst lng  surfaces a r e  BRACKET 
damaged 

8 x 1 . 2 5 m m  , 

H E A D E R  PIPE 



Exhaust Pipe and Muffler 
r Replacement 

i Fuel-injected Engine: 
SELF-LOCKING NUTS 
10 x 1.25 mm 
55 N-rn (5.5 kg-m, 40 Ib-ft) 
Replace 1 HEADER PIPE BRACKET 

HEADER PIPE 8 x 1.25 mm 
22 N-rn (2.2 kg-m. 16 Ib-ft) 

FUEL TANK ,HEAT SHIELD MUFFLER 
6 x 1.0 mm 

6 x  l .Omm 
10 N.m (1.0 kg-m, 

G 
R 

SELF-LOCKING NUT 8 x 1.25 mm Replace 
10 x 1.25 mm 22 N-m (2.2 kg-m, 16 Ib-ftl 
55 N-m (5.5 kg-rn, 40 Ib-ft) 
Replace 

J GAS ET 
Replace 

6 x 1.0 mm 

CATALYTIC CONVERTER 
Inspectton, Sect~on 12 
Replacement, page 9-7 

10 x 1.25 mm 

Replace 
2 kg-m, 16 Ib-ftl 





Catalytic Converter 

r Replacement 
I Fuel-injected Engine: 

1. Disconnect the rubber mounts from the catalytic CATALYTIC CONVERTER TORQUE SEQUENCE 
converter support. 

2. Remove the six nuts, then remove the catalytic 
converter from the exhaust system. 

3. Remove the converter support and heat shield. 

4. Install in the reverse order of removal. 

TOP 

0 
RIGHT LEFT 
SIDE SIDE 

Q 
CAUTION: Torque the converter flange nuts in the 
sequence shown. 

10 x 1.25 mm 
34 N-m (3.4 kg-m, 25 Ib-ft) 
Replace 

8 x f .25 mm 
22 M-rn (2.2 kg-m, 16 Ib-f 

-m, 16 lb-ft) 

(cont'd) 



Catalytic Converter 
- - - ,  .I I\ 

Replacement tconx ar 

Carbureted Engine: 
1 Disconnect the rubber mounts from the catalytic CATALYTIC CONVERTER TORQUE SEQUENCE 

converter support. 

2. Remove the six nuts, then remove the catalytic 
converter from the exhaust system. 

3. Remove the converter support and heat shield. 

4. Install in the reverse order of removal. 

CAUTION: Torque the converter flange nuts in 
the sequence shown. 

RUBBER 16 x 1.25 mm 
34 N.m (3.4 kg-m, 25 Ib-ftl 

1 0 x  1 2 5 m m  
34 N m (3.4 kg-m, 25 Ib-ft) 



Cooling 

Radiator 
...................... Replacement .. ...... 10-2 

...................... Refilling and Bleeding 10-4  
................................... Cap Testing 10-5 

............................. Radiator Testing 10-5 

Thermostat 
Replacement ................................. 10-6 

......................................... Testing 10-7 

Water Pump 
Replacement ................................. 10-7 

............................. Belt Adjustment 10-8 



Radiator 

I Fuel-Injected Engine: 

System is under high pressure when engine is 
hot. To avoid danger of releasing scalding cool- 
ant, remove cap only when engine is cool. 

Total Cooling System Capacity (Incl. heater, and 
reservoir tank: 

Manual: 6.8 liter (1.8 U.S. gal.) 
Automatic: 6.7 liter (I .8 U.S. gal.) 

CAUTION: If any coolant spills on painted portions 
of the body, rinse it off immediately. 

RADIATOR 
Refilling and bleeding, page 10-4 
Leak test, page 10-5 

Inspect soldered joints and 
seams for leaks. 
Blow dirt out from between 
cc;e fins wi th compressed a!r. 
If insects, etc., are clogglng 
radiator, wash them off wl th 
low pressure water 

I 
NOTE: 

Check all cooling system hoses for damage, RADIATOR CAP 
leaks or deterioration and replace if necessary. Pressure test, page 10-5 

Check all hose clamps and retighten if neces- 
sary. 
Use new O-rings whenever reassembling. 

6 x  1.0rnrn 
10 Nern ( 1  .O kg-rn, 7 Ib-ft) 

FAN MOTOR 
Test for operation 
w i th  1 2 V  DC applie 

RADIATOR 
HOSE 



Carbureted Engine: 

System i s  under high pressure when engine is  hot. 
To avoid danger of releasing scalding coolant, 
remove cap only when engine i s  coo!. 

Total Cooling System Capacity (Incl. heater, and 
reservoir tank): 

Manual: 6.8 liter (1.8 U.S.  gal.) 
Automatic: 7.5 liter (2.0 U.S. gal.) 

CAUTION: I f  any coolant spills on painted por- 
tions of the body, rinse it off immediately. 

RADIATOR 
Refilling and bleeding, pag, 10-4 
Leak test, page 10-5 
Inspect soldered joints and 
seams for leaks. 
Blow dirt out from between 
core fins with compressed air. 
If insects, etc., are clogging 
radiator, wash them off with 
low pressure water RADlATOR CAP 

I Pressure test, page 1 



Radiator 

r Refilling and Bleeding 

1 .  Set the heater temperature lever to maximum heat, 

2. When the radiator is cool, remove the radiator cap 
and drain plug, and drain the radiator. 

3. Reinstall the radiator drain plug and tighten it se- 
curely. 

4. Remove, drain and reinstall the reserve tank. Fiil 
the tank halfway to  the MAX mark wi th water, 
then up to the MAX mark wi th coolant. 

5. Mix the recommended anti-freeze wi th an equal 
amount of water, in a clean container. 

NOTE: 
Use only HONDA-RECOMMENDED anti-freeze1 
coolant. 

@ For best corrosion protection, the coolant con- 
centration must be maintained year-round at 
50% MINIMUM. Coolant concentrations less 
than 50% may not provide sufficient protection 
against corrosion or freezing. 

r Coolant concentrations greater than 60% will 
impair cooling efficiency and are not recom- 
mended. 

CAUTION: 
@ Do not mix different brands anti-freezelcoolants. 
@ Do not use additional rust inhibitors or anti-rust 

products; they may not be compatible with the 
recommended coolant. 

Radiator Coolant Refill Capacity 
Fuel-Injected Engine: 

Manual: 3.7l i ters(l .OU.S.gal. )  
Automatic: 4 .5  liters (1.2 U.S. gal.) 

Carbureted Engine: 
Manual: 4 . 3  liters (1.1 U.S. gal.) 
Automatic: 5.0 liters (1.3 U.S. gal.) 

6. Loosen the air bleed bolt In the water outlet, then 
fill the radiator to  the bottom of the filler neck w ~ t h  
the coolant mtxture. Tighten the bleed bolt as soon 
as coolant starts to run out In a steady stream wtth- 
out bubbles. 

BLEED BOLT 
10 x 1.25 rnm 
10 N-rn (1.0 kg-rn, 7 Ib-h) 

7. With the radiator cap off, start the engine and let it 
run until warmed up (fan goes on at least twice). 
Then, if necessary add more coolant mix to  bring 
the level back up to the bottom of the filler neck. 

8. Put the radiator cap on, then run the engine again 
and check for leaks. 



- Cap Testing 
I 

1 .  Remove the radialor cap, wet  its seal w i th  coolant, 
then install it on the pressure tester. 

2. Apply a pressure of 74 -103  kPa (0.75-1.05 
kg/cm2, 1 1 - 1 5 psi). 

3. Check for a drop in pressure. 

4. If the pressure drops, replace the cap. 

RADIATOR PRESSURE TESTER 

PRESSURE CAP " 

,- Radiator Testing 

1 .  Wait until the engine is cool, then carefully remove 
the pressure cap and fill the radiator wi th coolant to 
the top of the filler neck. 

2. Attach the pressure tester to  the radiator and appiy 
a pressure of 74 -  103  kPa (0.75- I .05 kgIcm2, 
11 - 1  5 psi). 

3. Inspect for coolant leaks and a drop in pressure. RADlATQR PRESSURE TESTER 

4.  Remove the tester and reinstall the pressure cap. ---______ i 



Thermostat 
Replacement 

NOTE: Use new gaskets and O-rings whenever re- 
assembling. 

Fuel-lnjected Engine: 
TW SENSOR THERMO SWITCH 
18 N*m (1.8 kg-m, 13 ab-ft) A-108 

\ \ 28 N-m (2.8 kg-m, 20 Ib-ft) 

THERMO 
9 N-m (0 

BLEED BOLT 
. I /  A 10 x  1.25 mm 

& ' >O N.m (1 .O kg-m, 7 lb-ftl 

8 x  1.25 mm 
22 N.m (2.2 kg-m, 1 6  Ib-ftl 

.9 kg-m, 7 Ib-ft) 

6 x  1.0 
12 N-m 
(1.2 kg. 

15 N.m (1.5 kg-m. 11 Ib-ft) min. 1 r\d 
GASKET 

THERMOSTAT HOUSING 
OUTLET 

Carbureted Engine: ,/----'. 
THERMOSTAT " 

THERMOSTAT HOUSING 
inst .  with o n  up ,/- i-- oesf LET 

6 x 1.0 mm 

I 12 N m  
(1.2 kg-m, 9 lb-ft) 

\ 

- 

TEMPERATURE 
SENDING UNIT 
9 N.m 
(0.9 kg-m, 7 Ib-ft) 

BLEED BOLT 
10 x 1.25 mm 
10 N.m (1.0 kg-m, 7 Ib-ft) 

HERMOSTAT 



ThermostatIWater Pump 

r Thermostat Testing 

Replace thermostat ~f ~t is open at room temperature. I I To test a closed thermostat: I 
1 .  Suspend the thermostat in a container of water as 

shown. 

2. Heat the water and check the temperature w i th  a 
thermometer. Check the temperature at which the 
thermostat first opens and at full lift. 

CAUTION: Do not let thermometer touch bottom 
of hot container. 

3. Measure l i f t  height of thermostat when fully open. 

STANDARD THERMOSTAT 
Lift height: 8 mm (0.31 in.) 
Starts opening: 

Primary: 82OC 2 2 (180°F 2 3) 
Secondary: 85OC * 2 (185OF 2 31 

Fully open: 95OC (203OF) 
OPTIONAL THERMOSTAT 
Lift height: 8 mm (0.31 in.) 
Starts opening: 86-90°C (187- 194OF) 
Fully open: 100°C (212OF) 

THERMOSTAT 

r Water Pump Replacement 1 
Fuel-Injected Engine: 

DRAIN PLUG 
32 N-m (3.2 kg-m, 23 Ib-ft 

bearing deterioration. 
NOTE: Small amount of 

12 N.m "weeping" from bleed 0-RI 

(1.2 kg-m, 9 Ib-ftl hole is normal. 

/ 6 x 1 . 0 m m  
ALTERNATOR BELT 12 

(1.2 kg-m, 9 Ib-ft) 



Water PumplWater Pump Belt 

r Replacement (cont'd) 

Carbureted Engine: DRAIN PLUG 

32 N.m (3.2 kg-rn, 23 lb-ft)- 

Replace 

WATER PUMP PULLEY 

m 
" '  \ \  ,/ beartng deterioratian 6 x 1.0 rnrn 

~ ~ q n - . . .  NOTE: Small amount of 12 N.rn 
(1.2 kg-rn, 9 Ib-ft) " a  8 . "  w . O a B 8  

"weeping" from bleed 

(1.2 kg-rn, 9 Ib-ft) hole i s  normal. WATER PUMP INLET PIPE 

O-RING 
Replace 

ALTERNATOR BELT (1.2 kg-rn, 9 Ib.ft) ,- Belt Adjustment 

I Fuel-Injected Engine: 
1 . Apply a force of 98N (1 0 kg, 22 Ib) and measure 

the deflection between the alternator and the 
water pump pulley. 

Deflection: 6-9 mm (0.24-0.35 in) 
When first measured after replacing 
belt: 5 mm (0.20 in.) 

2. Loosen the alternator adjusting nut, bolt and moun- 
ting nut. 

3. Move the alternator to obtain the proper belt ten- 
sion and retighten the adjusting nut, bolt and 
mounting nut. 

4. Recheck the deflection of the belt, and readjust if 
necessary. 

ADJUSTING NUT 
6 x  1.0mrn 
10 N-rn (1.0 kg-rn, 7 Ib-ft) 

L 

ADJUSTING BOLT- 
a x  1.25rnm 
2 6  N.m (2.6 kg-m, 18 Ib-ft) 



- Belt Adjustment 

Carbureted Engine: 
1. Apply a force of 98N (10 kg, 22 Ib) and measure 

the deflection between the alternator and the water 
pump pulley. 

Deflection: 7- 10 mm (0.3-0.4 in.) 
When first measured after replacing 
belt: 5-7 mm (0.2-0.3 in.) 

2. Loosen the alternator adjusting nut, bolt and moun- 
ting nut. 

3. Move the alternator to obtain the proper belt ten- 
sion and retighten the adjusting nut, bolt and 
mounting nut. 

4. Recheck the deflection of the belt, and readjust if 
necessary. 

ADJUSTING BOLT 
8 x 1.25 mm 
2 6  N - m  (2.6 kg-m, 18 Ib-ft) 

ADJUSTING NUT 
6 x 1.0 mm 
10 N.m (1.0 kg-m, 7 Ib-ft) 

MOUNTING 

10 x 1.25 mrn 
45 N.m (4.5 kg-rn, 33 Ib-ft) 

ALTERNATOR1 
WATER PUMP BELT 





Fuel 

Carbureted Engine ......................... 1 1 . 1 
Fuel- Injected Engine ....................... 1 1 -39 





Fuel 

Index ............................................ 1 1-2 
Throttle Cable ................................. 1 1-4 
Automatic Choke ............................. 1 1-6 

.............. Fuel Cut-off Solenoid Valves 1 1-12 
Fuel Filters ...................................... 1 I -  13 
Fuel Tank ....................................... 1 1-14 

. ................... Fuel Gauge Sending Unit 1 1 14 
Fuel Pump ..................................... 1 1-15 

Carburetor: 
Removal/lnstallation ...................... 1 1 . 16 
Replacement of Attached Parts ....... 1 1 . 19 
Separation ................................... 1 1-20 
Overhaul ...................................... 1 1-22 
Assembly .................................... 1 1-25 

Adjustment: 
Synchronization ............................ 1 1-26 
Idle SpeedJMixture ........................ 1 1-27 
Tailpipe Emission .......................... 1 1-30 

............................. Idle Boost (AIC) I 1-34 
Fast Idle ....................................... 1 1-33 
Thermowax Valve ......................... 1 1-34 
Float Level ................................... 1 1-35 
Power Valve ................................. I 1-36 

NOTE: See Body Electrical (Section 26) for tests of Fuel 
Gauge. Fuel Pump Cut-off Relay. Fuel Gauge Sending Unit. 
and Low Fuel Warning Light . 



Index 
Fuel System 

See Body E l e c t r ~ c a l  Index 

LOW FUEL THERMISTOR 

LOW-FUEL W A R N I N G  LIGHT /' \ / 

I Rep  ~ e i n e n t ,  Page 11 - i 6  

ACCELERATOR PEDAL 
Ad lu r t rne ' : t  Paae 11 -5  



NOTE: Use new gaskets and O-rings whenever reassembling. 

CARBURETOR ASSEMBLY 
Rernoval~lnstallation, Page 1 1-1 6 
Separation, Pages 1 1-20 to 1 1-22 
Overhaul, Pages 1 1-22 to  1 1-25 

AIR CLEANER ELEMENT 
Replace every 2 years or 
30,000 miles (48,000 km), 
whichever comes first. 

A I R  CLEANER CASE 



Throttle Cable 
Replacement 
NOTE: Cetacf; cable in the ncimbeied seqirence shown. 

Olns ta l l  the cabie in reverse order of rernova!. 
Apply sealant to grommet matlng surface, when install~ng cable. 



1. Warm up engine to  normal operating temperature 
(cooling fan comes on). 

2. Check that throttle cable operates smoothly wi th 
n o  binding or sticking. Repair as necessary. 

3. Check cable free-play at throttle linkage. Cable 
deflection should be 4- 10 m m  (311 6-318 in.) 

THROTTLE 
CABLE I 

Deflection: 4-10 mrn 
(3116-318 in.) 

4. If deflection is not within specs, loosen locknut and 
tu rn  adjusting nut  until you can deflect cable as 

, specified. Then tighten locknut. 

5 .  With  cable properly adjusted, check throttle valve 
t o  be sure it opens fully when you push accelerator 
pedal t o  the floor. Check throttle valve to be sure it 
returns to  idle position whenever you release 
accelerator. 

I NOTE: For cars wi th automatic transmission, after 
adjustment, adjust AIT throttle control cable (sec- 
t ion 15).  

- Accelerator Pedal Adjustment - 
1. With the accelerator pedal held to  floor and throttle 

valve opened fully, measure the clearance between 
the pedal and floor. 

STANDARD: 0-9 mm (0-0.35 in.) 

I f  adjustment i s  necessary, loosen the throttle cable 
lock nut and turn the adjusting nut unti l  the correct 
clearance i s  obtained. 

2. Check pedal free-play at the pedal. To adjust free- 
play, loosen the locknut and turn the stopper bolt. 

STANDARD: 6 + 3 mm (0.24 -+ 0.12 in.) 

THROTTLE CABLE 

LOCKNUT 

0-9 mm 
10-0.35 in.) 



Automatic Choke 
- Description I 

This system provides easy engine starting under a wide range of alr temperatures. 

The system consists of the following: I 
a) The choke valve and its linkage system 
b) The choke heater electr~cal circuit 
C) The choke opener (page 11 -8) 
d) The fast idle and fast idle unloader system (page 11 7) 

The choke valves are located in the air intakes of the carburetors. When the engine is not running, the choke valve angle 
is determined by the bimetallic coil spring acting against the choke return spring. When the engine is running, the choke 
opener also affects the choke valve angle. 

When the engine is started, current is supplied to the main choke heater causing the bimetallic coil spring to open the 
choke valve. As the air temperature in the choke cap rises, the thermal switch turns on and current IS also supplied to 
the secondary choke heater. This speeds the opening of the choke valve during its final stages of warm up. 

The choke opener adjusts the choke valve f o i  increased air flow once the engine begins to fire. I t  operates in two steps 
according to coolant temperature and operates independently of the fast idle setting. 

The fast idle unloader system is controlled by the thermowax valve; as coolant temperature rises, the valve's piston 
extends which causes the fast idle cam to gradually rotate and decrease idle speed. I 
Engine coolant is fed through a passage in the carburetor's cast front bracket to prevent carburetor icing and to improve 
cold driveability by improving vaporization of the airlfuel mixture. Since excessive heat can cause fuel percolation, a ther- 
movalve is used to shut off the coolant flow at temperatures above 50°C (122OF). 

, fl 

HEAT RISER 

BIMETALLIC COIL 

To Regulator 

CHOKE VALVE 
M A I N  
CHOKE 
HEATER 

THERMO- 
VALVE 

+- 
Elec t r~c  d~agrarn of choke cap 



Fast Idle Unloader 

The fast  die cam i s  ~n~ t ia l l y  pos~t~oned by the bimetallic c o ~ l  sprlng, accord~ng io  the ambient temperature. 

As the choke heater warms the bimetallic coil spring, i t s  lever turns clockwise to open the choke valve The fast idle 
cam and lever will remain where originally set unless the throttle I S  depressed to wide open, or the coolant temperature 
r~ses enough to cause the thermowax valve piston to extend, which rotates the fast idle cam and causes the lever to step 
down and decrease the idle speed. 

During cold accelerailon, i f  the throttle i s  opened, with the choke valve still closed, the unloader rod will adjust the 
choke valve opening with that of the throttle to prevent an over-r~ch condition 

C H O K E V A L V E  



Automatic Choke 

r Choke Opener System 

Thr- ctioke operier assures adequate fuel eniichmenr on cold stdri and ~t adjiist; the choke valve openlny, orice the 
engine starts, to prevent ,in over-rich corld~tioi i  from deve!o~~ng.  i t  does this t;y sensiily marl-fold vdci.iJm, coolarlt Tem- 
perature, dnd rgnrtion snirtch position 

@ Co01~irit temperdture ,s 1~1onl;ored by lhermovalve A, i f  the cooldnt temperdture i s  below i t s  set ternperdture, ther 

m0balve A i s  open and bleeds off mdnifold vdcuunl rhdt ~vou id  normally open the choke valve 

@ When the ignicior; w i t c h  i s  in the start position, The crankrng leak solenoid i s  energized; tnts bieeds o f f  rnanifoid 

vacuum that would nornidily open the choke valve. 

On cold stdrt: 
Once the engi:ie starts, arid the lanlt!on switch i s  returned to the run positlon, the cranking leak solenold I S  de-ener- 
gized; the crdrik.ing ieak solenoid i s  non closed anci manifold vacuum oper?s the choke valve a f ixed amount. The 
amount that ;he choke valve car: open i s  determined by the balance of rnanifoid vacuurn and choke opener snritlg ten. 
sion. As ?he coolant wdrms, dnd exceeds thern:ovaive A,s sel temperature, iherinov;llve A \r;ill close causing fu!! man!- 
fold vacuum to be applied to  the choke opeper. 

011 vvdrm sraits (above ?hermov;llvc A s set temperalure but sfill below normal cooidnt operating temperature) 
Dar~nq cranking, the cr;inkinq leak sol~noid I S  eneroized so the choke remalns in rts pdr trailb/ ciosed positlon 

Once the eqgine starts, and the ignitiorj s ~ v ~ t c h  IS returned to the run position, the cranklng ledk solenoid i s  d~ ener 
gized and thermobal\/e A i s  closed so fill1 man~fold vacuum i s  dppiied to the choke opener 

CHOKE OPENER 

THERMO. 
LEAK SOLENOID VALVE A 

(Open) 

TO IGNITION SWITCH 

THROTTLE 

Ci iOKE 
FULL 
OPEN 

THERMO- 
VALVE A 



r Choke Coil Tension and Linkage - 

/ 1 .  Remove the air cleaner 

1 2. Open and close the throttle fully to let the choke 
I close. 

The choke blade should close completely 

NOTE: Above about 2 8 ' ~  ( 8 2 ' ~ ) ,  the choke will 
not close completely, but should still close to less 
than 3 mm (1!8 in.). 

* If The choke closes properly, go on to the choke 
opener test In the next column. 
If the choke does not close properly, spray its 
linkage with carburetor cleaner, and check it 
again (use a spray can with an extension on the 
nozzle to reach the linkage). Also check for 
binding in the choke linkage. 

CAUTION: Carburetor cleaner is very caustic; 
always wear safety goggles or a face shield when 

@ If the choke still does not close properly, remove 
the choke cover (page 11-12) and inspect the 
linkage inside the choke housing for free move- 
ment. Repair or replace parts as necessary. Then 
reinstall the cover and adjust it. 

@ If the choke still does not close properly, repiace 
the cover (page 11-12). 

INDEX 
M A R K S  

, , /CHOKE COVER 

- Choke Opener 
-- - .- - 2810 ENGINE - 

1. D~sconnect the upper hose. 

2. Connect a hand vacuum pumplgauge to the dis- 
connected hose as shown. 

3. Start the engine and check for vacuum. 

CHOKE OPENER 
/ 

Above 1 5 ' ~  (5g°F) Coolant Temperature, vacuum 
should be available. 

Below 15°C (59" F) Coolant Temperature, there 
should be no vacuum. 

9 If the vacuum test results are not as specified, 
check for blocked or pinched vacuum hoses. 
If they are OK, replace therrnovalve A and re- 
test. 



Automatic Choke 
Choke Coil Heater 

HOT ENGINE --- I 
Start the engine and let it run. As the engine reaches 
normal operating temperature, the choke blade should I 
fully open: 

@ If it does, go on t o  thermowax valve adjustment on 
page 1 1-33. 

@ i f  i t  doesn't, inspect the linkage, and clean or repair 
it as necessary (page 11-9). 

@ I f  the choke still does not open all the way, dis- 
connect the whitelblue choke cover wire from the 
engine compartment wire harness and check for 
voltage. I 

There should be battery voltage wi th the engine running. 

If voltmeter reads 0 volts, check for an open cir- 
cuit in the whitelblue wire between the choke 
cover connector and voltage regulator connector, 
then check the charge warning light circuit. 

Cranking Leak Solenoid Valve 1 
1 .  Disconnect the #20 vacuum hose (the side that 

goes into the emissions box) at the metal tubing 
manifold. 

2. With the ignition off, apply vacuum t o  that hose us- 
ing a vacuum pump. 

20 #'VACUUM HOSE 

- If should hold vacuum. If not, check for voltage 
at the cranking leak solenoid valve. 
There should be no voltage. If there is no 
voltage, replace the cranking leak solenoid valve 
and retest. 

3. With the vacuum pump stiii atrached arid showing 
vacuum, turn the ignition switch t o  START. 

- The vacuum should be bled off. If not, check 
that there is voltage at the cranking leak 
solenoid valve wi th the switch in the START 
position. If voltage is present, replace the crank- 
ing leak solenoid valve. 



I. Choke Linkage Adjustment 

1. Remove the air cleaner. 

2. Remove the choke cover (page 11-12). 

1 5. Clamp of f  the upper vacuum hose as shown, then 
pull the choke opener rod to the full extended 
position, by using the hand vacuum pump until it 
shows 150-180 mm Hg (6-7 in. Hg). 

3. Disconnect the upper choke opener hose to the 
6. Turn the choke drive lever counterclockwise until 

thermovalve and leave open to atmosphere. Dis- 
Tab A seats against the choke opener lever, and 

connect the lower hose and attach a hand vacuum 
measure clearance between the choke valve and 

pump as shown. Apply at least 200mm Hg (8 in. Hg). casting: 
BLEED VALVE I 

1 If vacuum drops below 200 mm Hg (8 in. Hg), you 
~ have opened the bleed valve. Slowly reapply vacuum 

unt i l  you can maintain the highest level without 
losing vacuum; this will bring the opener rod as 
close as posstble to the bleed valve. 

4. Turn the choke drive lever counter-clockwise until 
i t  touches the choke opener lever and measure the 
clearance between the choke valve and the casting. 

CHOKE OPENER 
LEVER 

Measure here 

? 
1 

< 
CHOKE V A L V E  -\ 

\ 
CHOKE DRIVE LEVER 

1st Stage Clearance: 
- T - -  - - - - -  

I M,'T 3.1 1 i: 0 07 mm (0 122 * 0 003 1n.1 
- 1 

I 
-- - - - -1 

I A/T 2 39 i: 0 07 mm (0  094 + 0 003 in.) 
L - - -- 

Adjust clea~ance by bendlng Tab A 

HOKE DRIVE LEVER 

TAB B 
2nd Stage Clearance: 

Adjust clearance by bending Tab B. 

7 .  While st111 holding the opener lever against the tab, 
turn the choke drive lever until Tab C touches the 
spring and measure clearance at the choke valve: 

CHOKE 
LEVER 

--- 

SPRING TAB C 

3rd Stage Clearance: 

Adjust clearance by bending Tab C 



Automatic Choke 
$-- Choke Cower Replacement 

1 .  Using a 5/32" or 4.1 mm diameter drill, drill out the 
rivets and remove the retaining ring. 

2. Remove the choke cover. 

3 .  Reinstall cover and adjust i t  so that the index marks 
align. 

4. Reinstali the iet;;ine; ring and secure with ri\vets. 

RIVETS 8 \  

Fuel Cut-off 
Solenoid Valves ,- Inspection 

1. Place a clean shop rowei around the solenoid valve, 
to soak up any gasoline, then loosen the screws and 
remove the solenold valve. 

Wipe up any spilled gasoline before testing. 
If cut-off valve is removed for testing, be sure 
you ground it to prevent sparking or fire when 
the key is turned on. 

1 
FUEL CUT-OFF SOLENOID VALVE 

2 .  Ground the valve as far from the carburetor as 
possible and turn the ignition key on while you 
watch the valve needle. 

NOTE: You should test the solenoids several rimes 
to ensure that there is no intermittent failure. 

0 If the needle retracts, go to steps 3. 

0 If the needle does not retract, check the voltage 
from the control unit. 



- If voltage is present, replace the solenoid valve 
and re-test. 

- If voltage is not present, check the wiring and go 
t o  troubleshooting (page 12-50). 

3. Reinstall the solenoid valve. I 
4. Start the engine, wait for it t o  warm up, Cooling fan 

comes on. 

5. Jack up the front of the car, and support w i th  safe- 
t y  stands. Block rear wheels and set the parking 
brake. 

6 .  Place the shift or selector lever in second or 2 posi- 
t ion and accelerate, then suddenly release the 
throttle and check for voltage during deceleration 
above 15 mph. 

There should be no voltage. I 
@ If voltage is not present, test is complete. I 
@ If voltage is present, go t o  troubleshooting (page I 

Fuel Filters 

Replace both front and rear filters every 4 years or 
60 ,000 miles (96,000 km), whichever comes first. 

Do no t  smoke while working on fuel 
system. Keep open flame away from work area. 

Front 
1. Use fuel line clamps to pinch of f  the fuel lines. 

2 .  Disconnect the fuel lines and remove the fuel fi lter. 

CAUTION : When disconnecting the fuel lines, slide 
back the clamps then twist the lines as you pull, t o  
avoid damaging them. 

3. Remove the filter cover from the old filter and 
install i t  on the new filter. 

1 4. Install the new fuel filter. I 
5. Remove the fuel line clamps. 

Rear 
1. Block front wheels. 

2. Jack up the rear of the car and support with 
jackstands. 

/ 3. Remove the fuel filter and bracket. I 
4. Push in the tab of the fuel filter to release the 

holder, then remove the filter from its bracket. 

5. Attach fuel line cla~nps to  the fuel lines and discon- 
nect the lines from the filter. 

CAUTION: To avoid damaging the duel lines when 
disconnecting, slide back the clamps then tw is t  the 
lines as you pull. 

1 6. Install in the reverse order of removal. I 

FUEL LINE CLAMP 
07614-0050100 



Fuel Tank 

i- Replacement 

Do not smoke while working on fuel 
system. Keep open flame away from work area. 

I 1. Block front wheels. 

2. Jack up the rear of the car and support wi th 
jackstands. 

3.  Remove ~ n e  drain bolt and drain the fuel ~ n t o  an ap- 
proved container. 

I 4. Disconnect the sending unit connectors. 

5.  Disconnect the hoses. 

CAUTION: When disconnecting the hoses, slide 
back the clamps, then twist hoses as you pull, to 
avoid damaging them. 

1 6. Place a jack, or other support, under the tank. 

I 7 .  Remove the strap nuts and let the straps fall free. 

8. Remove the fuel tank. 

9. Install a new washer on the drain bolt, then install 
parts in the reverse order of removal. 

Fuel Gauge Sending Unit 

r 
1 .  Check that ~gni t ion switch 1s OFF, :hen d ~ s c o n n ~  

fuel sending unit connector a t  t a ~ k .  

Do not smoke while working on fusi  
ep open flame away from work area, 

Brain fuel only into an approved container. 

2 .  Drain and remove fual tank as shown on this page. 

3. Remove fuel sending unit from Idirk.  

FUEL SENDER WRENCH 1 

--- 

FUEL GAUGE SENDING UN17 

PACKING 

8 x 1.25 rnm 
22 N.m (2.2 kg-m, 16 Ib-it) 



Fuel Pump 
Output Test 

I 
NOTE: See Body Electrical for Test of Fuel Pump 
Cut-off Relay. 

1 .  Check for a clogged fuel filter andior fuel line be- 
fore checking file1 pump pressure. 

2 Connect a jumper wire between the two black; 
yellow wires at the fuel pump cut-off relay con- 
nector. 

NOTE: Fuse box shown removed for reference. 

B L A C K /  FUSE BOX 
LLOW B L A C K i Y E L L O W  

I Do not smoke during the test.  Keep 
any open flame away from your work area. 

I 
3 .  Disconnect the fuel line at the fuel filter in the 

engine compartment, and connect a pressure gauge 
to it as shown. 

4. Turn ignition ON u n ~ i l  pressure stabilizes, then turn 
key off. ! I 
Pressure should be 13.8-20.6 kPa (2-3 psi). 

@ I f  gauge shows a t  least 13.8 kPa ( 2  psi) go on 
to step 4. 

5. Remove pressure gauge and hold a graduated con- 
tainer under the hose. 

6 Turn ignit~on ON, measure arnount of fuel flow for 
60 seconds, then turn ignition OFF. 

Fuel flow should be more than 680cc ( 2 3  oz.) in 
60 seconds with battery voltage at 10 volts minimum. 

@ If fuel flow is 680cc (23 oz.) or more in 60 
seconds, reconnect cut-off relay and fuel hose. 

@ I f  Fuel flow i s  less than 680cc (23  oz.) replace the 
fuel pump and re-test. 

GRADUATED 
L lPER OR QUART 
CONTAINER 



Fuel Pump 

!- Rep'acement 
Do not smoke while working on fuel 

system. Keep open flame away from work area. 

1 . Block front wheels. I 
I 2. Jack up rear of car and support wi th jack stands. I 
I 3. Remove left rear wheel. I 1 4. Attach fuel line clamps t o  fuel pump lines. 1 

5. Disconnect fuel lines and connector at fuel pump. 

CAUTION: When disconnecting fuel lines, slide 
back clamps then twist lines as you pull, to avoid 

6 x 9.0 k m  
1Q N.m (1.0 kg-rn. 7 Ib-ft) 

6. Remove fuel pump wi th mount. 

7 .  Remove fuel pump from its mount. 

8. !nsiall in the reverse order of removal. 

Carburetor 

Do not smoke during this procedure. Keep 
any open flame away from your work area. 

1 .  Disconnect the fresh air intake duct and hot air 
intake hose from the air cleaner cover. 

2. Disconnect the vacuum hose s 8  ( to hot air intake 
control diaphragm). 

3. Unsnap the four clips and remove the center bolt, 
then remove the air cleaner cover and element. 

AIR CLEANER 
COV R 

#r8 VACUUM 
HOSE / 

CENTER BOLT i '- HOT AIR INTAKE 
HOSE 

4. Disconnect the breather hose from the valve cover. 

5. Disconnect the hoses attached to  the air cleaner 
base. 

NOTE: Identify the hose connections so they can 
be reconnected correctly. 

6. Disconnect the connectors to  the solenoid at the 
top of the air cleaner base. 

7. Remove the two 10 mm bolts under the air cleaner 
base. 

8. Remove the four nuts, air screens and flanges. 

9. Remove the air cleaner base. 

\ 
AIR CLEANER BASE 



1~ I . =isc- uni~eci  - all vacuum hoses and l~nes from the 
carburetor. 

NOTE: Identify the hose connections so they can 
be correctly reconnected. 

11. Disconnect the throttle cable. 

12. D~sconnect the A.J.C. vacuum hoses at the vacuum 
tube manifold. 

13. Drain the coolant and remove the three coo!ant 
hoses at the thermowax valve. 

14. Disconnect the vent hose from canister to the air 
vent cut-off solenoid valve. 

15. Disconnect the canister purge hose a t  the vacuum 
tube manifold. 

16. Disconnect the carburetor wire connector and 
choke heater wire connector. 

17. Remove the main fuel hose from the right side of 
vacuum tube manifold. 

18. Loosen the insulator bands and remove the car- 
buretor with the vacuum tube manifold attached. 

CARBURETOR ! 



Carburetor 

19. install the carburetors in the ievt?rse order, checking 
the following Items: 

@ Check that the vacuum hoses are routed properly 
and that they are not p~nched or k~nked. 

@ Fill the engine with coolan:, then bleed alr from 
the system Check the level of the coolant and 
add up to  proper level if necessary 

as Check ~ I G  soerrd fuplia~r mixture and carburetor 
synchron~zation, ,rnd adjust ~f necessary 

@ Make sure that the carburetors are fully seated in 
the ~nsulatoi and tight 



Replacement of Attached Parts 

Do n o t  srnoktJ while work~ng on fuel system. Keep any open flame away from your work area. D r a ~ n  fuel 
roved conta~ner 

TWERMOWAX VALVE 
Adjustment, Page 1 1-34 

THROTTLE OPENER Replacement, Page 11-35 
DlAPHRAGM 
Remove the f ront  b - a c k ~ t  
w ~ t h  rhe didphracm In pidce 

D o  not  remove these parts 

Pry off these cotter plns 
when reniovlng the front - 

REAR BRACKET 

PIPE 

CARBURETOR 

CHOKE CAP 

11-19 



Carburetor 
r Separation 

Don't smoke during th~s  procedure. Keep 
any open flames or sparks away from your work area. 

NOTE: Identify the hose connections so they can be 
reinstalled correctly. 

1. Remove the four screws and disconnect the 
vacuum tubes from carburetors, then remove the 
upper manifold. 

UPPER VACUUM 
TUBE M A N I F O L D  

2. Disconnect the connectors for the fuel cut-off 
solenoid valve and air vent cut-off solenoid valve. 
Disconnect the vacuum hose from the carburetor 
and remove the two  screws and then remove the 
lower vacuum tube manifold. 

LOWER VACUUM 
TUBE M A N I F O L D  

CONNECTORS 
CONNECTOR 

1 

SCREWS 

3. Disconnect the fue! hoses from the carburetors and 
remove the two screws and fuel line. 

FUEL L INE 

4. Remove the two screws that secure the idle boost 
diaphragm. Pull out the cotter pin and washer then 
remove the AIC idle boost diaphragm. 

WASHER 
SCREWS 

COTTER'PIN 
Replace 



5. Remove the ?we screws and disconnect the iinkage 
by pulling out the cotter pin. Discard the cotter pin. 
Remove the throttle opener diaphragm. 

T H R O T T L E  OPENER 
DlAPH,RAGM 

7. Remove the two screws and fuel crossover pipe. 

RETAINER PLATES 

SCREW I I 
SCREW 

I 
I 

SCREWS COTTER PIN CROSSOVER PIPE 
Replace 

6. Remove the cotter pin and discard i t  then discon- 
nect the thermowax linkage. 

COTTER PIN 
Replace 

I 
THERMOWAX 

WASHER 

8. Remove the five screws and front bracket. 

I F R O N T  BRACKET 

I SCREWS 



Overhaul % 

1. Remove the vacuum chzrnher Remove the vacuum 
p~ston and sprlng. 

SCREWS 

VACUUM CHAMBER 

2. Check the piston and needle for wear or damage. 
Replace if necessary. 

VACUUM PISTON 

STOPPER 

NEEDLE HOLDf R 

O-RING 



3. Remove the seal r i~ lg  and O-ring 

4. Remove the two screws, plate, jet covers and gaskets 
frorn the carburetor to expose the air passages. 

JET COVERS 

r' SEAL R I N G  

O - R I N G  

5. Remove the primary and seconda1.y maln air. jets 
and slow air jet. 

NOTE: Don't mix LIP the jets. 

SECONDARY M A l N  A IR  .JET 

\ SLOW A I R  JET 

AIR JET 
P R I M A R Y  M A l N  

6. Remove the accelerator pump cover, spring and 
diaphragm from the left carburetor. 

7 .  Check the diaphragm and spring for cracks or 
damage. Replace as necessary, 

1 1  
D I A P H R A G M  SPRING COVER 

8. Remove the three screws, power valve cover, spring 
and the diaphragm. 
Check the diaphragm and spring for damage. Re- 
place as necessary. 

COVER 

(cont'd) 



Carburetor 

r Overhaul (comt'd) 

9. Remove the air vent cut-off solenoid valve at the 
right carburetor. 

I SCREWS 

AIR V E N T  CUT-OFF SOLENOID 
V A L V E  

10. Remove the fuel cut-off solenoid valve. 

SCREW 

I 
FUEL CUT-OFF SOLENOID V A L V E  

11. Remove the float bowl. 

12. Remove the float arm pin, float and float valve. 

13. Remove the secondary main jet and needle jet 
holder. 

14. Remove the primary main jet (press f i t  with O-ring). 

15. Remove the power valve jet. 

16. Remove the needle jet, primary slow jet (under- 
neath primary main jet) and power valve nozzle 
(underneath power valve jet). 

SECONDARY M A I N  JET 

NEEDLE JET HOLDER POWER V A L V E  JET 

PRIMARY 
SLOW JET 

POWER 
V A L V E  
NOZZLE 

17. Clean all the passages of the carburetor with spray 
carburetor cleaner and blow out with compressed 
air. 

NOTE: Wear eye protection when using spray car- 
buretor cleaner or compressed air. 



18. Reinstall all the jets into their proper positions. 
Repiaclng 0-rlngs and filter where necessary, 

19. Check float level and adjust as necessary (page 
1 1-35), 

20. Re~nstali the removed parts in the reverse order of 
disassembly. 

V A C U U M  
PISTON SPRING 

/ 

JET H O L D E R  P R I M A R Y  

SPR!NG SEAT 

0- STOPPER 
!3 

7 HOLDER 

SECONDARY 
M A I N  JET 4 POWER V A L V E  

e 2  
t3 

&+ VALVE V ~ C U U M  
SEAT PISTON 6% 
VALVE 

' FLOAT 

s 

PUMP 
DIAPHRAGM e 

1. Insert the right carburetor's throttle shaft end 
(forked), between the washers on the left carbure- 
tor's throttle shdft end. 

1 2 .  Install new O-rings on the fuel vapor pipe, then 
~nstail IT. 

I 4.  C o ~ n e c t  the choke shaft spring 

f 5. instail rhe rear bracket but don't tighten its screws 

I y e t  

6. install the front bracket, with new gaskets, but 
don't tighten its screws yet. 

CAUTIQN: Make sure the screw length i s  correct 
or you may damage the carburetors. 

7. Check that -the choke and throttle shafts move 
smoothly without binding. 

8 .  Tighten the screws in the sequence shown 

0 0 %) 0 REAR ~~~~ - BRACKET 
L %  II . / 

FRONT BRACKET 

9. Reinstall the removed parts in the reverse order of 



Carburetor 
Synchronization InspectionIAdjustment 

1. Remove the air cleaner cover and element. 

2 .  Remove the air intake screens and air intake flanges. 

FLANGES 

3. Install the syncronization adapters and torque the 
nuts to 5 N m (0 5 kg-m, 3 6 Ib-ft) 

,. r, \ CARBURETOR 
, \\ SYNCHRONIZER 

5.  Measure the air flow through both adapters using 
the carburetor synchronizer. 

- I f  the flow rates are identical, remove the syn- 
chronizer, adapters and reinstall the remsining 
parts in the reverse order of disassembly. 

- If the air flow rates are different, loosen the ad- 
justing screw lock nut and adjust as necessary. 
The adjusting screw only affects the right car- 
buretor; turning the screw clockwise decreases 
air flow and counterclockwise increases air 
flow. 
If the flow rates can't be balanced, check for air 
leaks or carbon build-up on a throttle valve. 

SYNCHRONIZATION SCREW 

6. Tighten the adjusting screw lock nut and recheck 
the flow rates. Adjust as necessary. 

7. Remove the carburetor synchronizer, adapters, and 
reinstall the remaining parts in the reverse order of 
disassembly. 

4. Connect a tachometer, start the engine and allow 
it to reach its normal operating temperature; the 
cooling fan will come on. 



- ldle SpeedIMixture Inspection 

Propane Enrichment Method I 5. On Automatic Car only: 

Do not smoke during this procedure. Keep 
any open flame away from your work area. 

NOTE : 
This procedure requires a propane enrichment kit. 
Check that the carburetors are synchronized pro- 
perly before making idle speed and mixture 
~nspections. 

1. Start engine and warm up to normal operating tem- 
perature; the cooling fan will come on. 

2. Remove the vacuum hose from intake air control 
diaphragm and clamp the hose end. 

3. Connect a tachometer. 

4.  Check idle speed with the headlights, heater blower, 
rear window defroster, cooling fan, and air condi- 
tioner off. 
ldle speed should be: 

I I 
CA L 

/ 49 ST and 

800 2 50 rpm 1 Iingearl 1 / 700 +. 50 rpm 
, 

$: The lower number is if idle is measured at high 
altitude; the higher number is if idle is measured 
at low altitude. 

Adjust the idle speed, if necessary, by turning the I 

~ Remove the connector from frequency solenoid 
valve A and connect a battery as shown. 

AIR VALVE A 

\ 
FREQUENCY 
SOLENOID 
VALVE A 

I 

6. Insert the propane enrichment hose into the open- 
ing of the intake tube about 4-inches. 

NOTE: 
I t  isn't necessary to disconnect the intake tube; 
its opening is just behind the right headlight. 
Check that propane bottle has adequate gas 
before beginning test. 



Carburetor 

r Idle SpeedIMixture Inspection (cont'd) 

7 W I ? ~  englne ~dling, depress push button on top of 
propane dev~ce, then slowly open the propane con- 
trol valve to obtain maximum englne speed. Engine 
speed should Increase as percentage of propane 
injected goes up. 

NOTE: Open the propane control valve slowly: a 
sudden burst of  propane may stall the engine. 

Push down to own. 

Maximum RPM 

/ 

I 
0 - b Full 

PRQPANE VOLUME 

Propane Enriched Maximum RPM 

I / Transmission 1 RPM increase I 

65 _c 20 k::a t i c 130 _c 25 (in D3 or D4) 

e If engine speed does not increase per specifica- 
tion, mixtbre is improperly adjusted. Go to step 
8. 

@ If engine speed increases per specification, go to 
step 18. 

8 .  Remove the carburetors (page I 1-16). 

9. Place a drill stop on a 3 mm (118 in.) drill bit, as 
shown, then drill through the center of each car- 
buretor's mixture screw hole plug. 

DRILL  STOP 

3 mm 
(118 in.) k\ 

CAUTION: If you drill deeper than this measure- 
ment, the bit may damage the mixture adjusting 
screw. 

10. Screw a 5 mm sheet metal screw into the hole plug. 

11. Grab the screw head with a pair of pliers and 
remove the hole plug. 

12. Reinstall the carburetors (page 11-18). 

13. Start engine and warm up to normal operating 
temperature; the cooling fan will come on. 



14. Recheck the maximuin propane enriched rpm. 21.  Inspect thermovalve C (page 12-44).  I 
@ I f  the propane enriched speed i s  too low, mixture 

i s  too rich: turn both mixture screws l /4- turn 
clockwise and recheck. 

I f  the propane enriched speed i s  too high, mix- 
ture i s  too lean: turn both mixture screws 1/4- 
turn counterclockwise and recheck 

22. Remove the propane enrichment k i t  and reconnect 
the connector. 

23. Install new plugs into the idle mixture screw holes. 

15. Close the propane control valve. I 
16. Run the engine at 2,500 rpm for 70 seconds to 

stabilize mixture conditions, then check the idle 
speed. 

e If idle speed is as specified (step 4), go to  step 
18. 
I f  idle speed i s  not as specified (step 41, go to 
step 17. 

17. Adjust idle speed by turning the throttle stop 
screw, then repeat steps 14 through 16. 

18. Disconnect #5 vacuum hose from the air suction 
valve and plug the hose. 

19. Disconnect the upper #22 vacuum hose from the 
air leak solenoid valve at the air jet controller stay, 
and plug the end of the hose, then connect a 
vacuum gauge t o  the solenoid valve. 

AIR LEAK 
SOLENOID VALVE 

#22 (UPPER) HOSE 1 

VACUUM PUMPlGAUGE 
A973X-041 -XXXXX 

20. With the engine idling, depress the push button on 
top of the propane device, then slowly open the 
propane control valve and check the vacuum. 
There should be vacuum. 

@ If there is no vacuum, inspect the air leak 
solenoid valve (page 12-45). 



Carburetor 
Tailpipe Emission inspectian 

Do not ?make during this procedure. 
pen flame away from your work area. 

1 .  Follow steps 1 through 4 of the propane enrichment 
merhod (page 11-27). 

2 .  \Alarm up a n d  calibrate the 60 meter according to 
the meter manufacturer's instructions. 

3. Turn t i l e  engine ~ f i ;  iesrart the e n g i ~ s  3126 t3.w- 
plete the idle CO check within three minutes of 
re-starting, iyith the headlights, heater blower, 
window defroster, cooling fan and air conditioner 
of f .  

CO meter should indicate 0.4% CO maximum. 



I-- Idle Boost Control (A/C) 

Description 

This system prevents the idle speed from dropping when the AiC compressor is turned on. 

When the compressor is on, manifold vacuum is introduced into the diaphragm chamber of the idle controller through the 
idle control solenoid valve which is activated by the compressor switch. The idle controlier's diaphragm rod is retracted 
t o  open the throttle valve a certain amount. The amount of this throttle valve opening is adjusted w i th  the idle control 
screw on the idle controller t o  maintain the original idle speed. 

When the compressor is off, or engine coolant temperature, vehicle speed, and engine speed are above the set value, the 
idle control solenoid valve is deactivated t o  close the vacuum passage and the vacuum stored in the controller is released 
through the filter on the solenoid valve. 

7- I 
1 ENGINE SPEED ABOVE 1 ( A /CSWlTCHON 1 
1 2,500 rpm I 

I AND I 
-- I 

ALL CONDITIONS I CONDITIONS 1 
1 COOLANT TEMPERATURE 

APPLICABLE I 
I ABOVE 7 0 " ~  ( 1 5 8 ' ~ )  NOT APPLICABLE 

1 AND I ' VEHICLE SPEED ABOVE , 
15 MPH ,-- - --___-A I I A/C IDLE CONTROL- I AIC ~ D L E  C O N T R O L ~  

1 SOLENOID VALVE SOLENOID VALVE I 
OFF I 

i- i L-----P ON J 

FROM SPEED SENSOR 'IB' Q 1 

I I I 



Carburetor 
- Idle Boost Control (AIC) (cont'd) 

l nspection 
COLD ENGINE - 

NOTE: Engine coolant temperature must be below 7 0 ' ~  
( 1 5 8 " ~ ) .  

1 .  Start the engine and allow i t  to  idle. 

2 .  T;!rr! t h e  P./C switch on and check the engine speed 
wi th the compressor running. 

Engine idle speed should increase to  specified 
speed wi th AiC on. 

@ I f  the engine speed is not within specifications, 
adjust with adjusting screw, and go to step 4. 

HOT E N G l N E 

4. Reconnect the vacuum tube and wait for engine to 
warm up; cooling fan must come on. 

5. Disconnect the hose from the idle boost diaphragm 
and connect the hose to the vacuum pump. Start 
the engine at over 2,500 rpm and feel for vacuum. 

There should be no vacuum 

@ I f  there i s  no vacuum, the test i s  complete. 

8 If there is vacuum, check for voltage at the idle 
boost solenoid valve. 

Engine idle speed (A IC on) - If there is no voltage, replace the idle boost I 
1 CAL 

1 49 ST and 

1 Mdnuai ' 800 I 50 rpm I 

750 + 50 rpm 

1 800 i- 50 rpm 
1 Automatic I / 800 2 50 rpm 1 i ~ n  gear) , 

I , 750 z 50 rpm 

:: The lower number is if idle is measured at high 
altitude; the higher number is if idle is measured 
at low altitude. 

@ I f  the speed cannot be adjusted wi th the adjust- 
ing screw, check for voltage at the idle control 
solenoid valve with the A/C on. 

There should be voltage 

- If there is no voltage, go t o  troubleshooting 
on page 12-50. 

- I f  there i s  voltage, go to step 3 

3.  Disconnect the vacuum tube from the idle boost 
diaphragm and feel for vacuum. 

There should be vacuum 

@ I f  there 1s vacuum, replace the idle boost dia- 
phragm and retest. 

@ I f  no vacuum, disconnect the lower tube from 
the ~dle boost soler~oid vaive and feel for vacuum. 

- If there is vacuum, replace the idle boost 
soienoid vaive and retest. 

- If no vscuum, check for blockage or leaks and 
clean the vacuum 11ne as necessarv. 

solenoid valve. 

- If there is voltage, go to  troubleshooting on 
page 12-50. 







Thermowax Valve Replacement Flsat Lzevef Inspection 

1 Renlove the 5cr.j~:. foi the throtfie o p r v r  316 
Ds not smoke during tk.is procedure. 

ot-iagm and swlrig ~i ou to f  + r e  txr;ly 
eep any opetS f lame away from wou, WO:K area 

2 D ~ x e o n e c t  both coo lant  lloses t r o m  the rhermowdx 
1 Remove the carDuretors (page 11  161 

2 Fiemove t h y  f13d chambers 3 Remove the i ocknu t  dr>d ph~ilips mews, then  re 
move  the valba 

3 Using the fioat ievel qduge, medsure rhe flosr !eve1 
wath the  f loa t  tip lightly contact ing thc t l o s ~  valve 
and the carusretor floiie cnarnber surface ~ ~ c l ~ n e d  
abo re 3QL f r o m  v e r t ~ c a l  

WAX CASE 
ASSET$ISLY 

Float Bevel: 16 - 4 rnm (0.6 2 0.04 in.)  

FLOAT LEVEL GAUGE 

4. ?nsrdll d new therrnovbax varve rn tne reverse order 
of leniavsl and check the adjcistnrenf (page 3 1-34). 

Adlusi as ne:essai y 

-- 



Carburetor 

r Power I Description 

I This system provides supplementary fuel into the primary main fuel passage when the car is run in the power mode. 

When the ignition switch is turned on, the power valve lock solenoid valve opens, and the power valve control solenoid 
valve i s  operated by the control unit. 

1 

POWER VALVE CONTROL I 
I 
' SOLENOID VALVE OFF I 

TEMPERATURE I OR 
j BELOW ISOC 1 

/ ( 6 4 " ~ )  

VACUUM SWITCH A 1 
ON 

AND 
ENGINE SPEED ABOVE: 1 
Manual 3,000 rpm 
Automatic 2,900 rom I 

VEHICLE SPEED 
BELOW 15 MPH 

AND 
VACUUM SWITCH C 
0 N 

AND 
COOLANT TEMPERATURE 
BELOW: 
Manual 7 0 ' ~  ( 1 5 8 ' ~ )  
Automatic 5 0 ' ~  (122°F) 

POWER VALVE 

FROM SPEED SENSOR 
! I b@- FROM IGNITION COib 

I 1 -- 2w FROM THERMOSEMSOR 



inspection 

HOT ENGINE 

1. Disconnect the hose from the power valve and con- 
nect a hand vacuum pump to the valve. Draw 
vacuum. 

Vacuum should remain steady. 

VACUUM PUMPIGAUGE 
A973X-041-XXXXX 

POWER VALVE 

0 I f  vacuum remains steady, go on to step 2. 

0 I f  vacuum decreases, replace the diaphragm and 
re-test. 

2. Start the engine and disconnect the hose from the 
power valve and connect a vacuum gauge to the 
hose. 

Vacuum should be available at idle. 

If vacuum is available, go on to step 4.  

I f  no vacuum, check the voltage at the lock 
solenoid. 

- I f  there is no voltage, check the wiring and 
fuse. 

- If there is voltage, go on to step 3. 

3. Check for vacuum between the power valve con- 
trol solenoid valve and lock solenoid valve. 

I f  there i s  vacuum, replace the lock solenoid and 
re-test. 

I f  there is no vacuum, check the voltage a t  the 
power valve control solenoid valve. 

- I f  there is voltage, replace the power valve 
control solenoid valve and recheck for the 
voltage. 

- If there is no voltage, go to troubleshooting 
on page 12-50. 

4. Turn the ignition switch off. Vacuum should 
remain steady. 

I f  vacuum remains steady, go to step 4.  

I f  vacuum does not remain steady, replace the 
lock solenoid valve and retest. 

5. Remove the #I control box cover and pinch the 
hose connected to the vacuum switch A. Disconnect 
the upper tube from the lock solenoid valve and 
connect the hand vacuum pump. Check for vacuum 
with the engine speed 3,000 rpm. 

There should be no vacuum. 

If there is no vacuum, test i s  complete. 

0 I f  there is vacuum, check the voltage a t  the 
power valve control solenoid valve. 

- If there is voltage, go to troubleshooting on 
page 12-50. 

- If there is no voltage, replace the power valve 
control solenoid valve and retest. 





Fuel-Injected Engine 
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Index 

CONTROL BOX 
page 1 1-43 INJECTOR 

Test, page 1 1-75 

Troubleshooting, page ! 1-80 

COOLANT TEMPERATURE Test, page 1 1-83 

(TW) SENSOR 
Troubleshooting, page 2 1-67 
Test, page 1 1-74 

IDLE BOOST VALVE 

OXYGEN (02) SENSOR 
Troubleshooting, page 1 1-62 ATURE (TA) SENSOR 
Test, page 1 1-73 THROTTLE ANGLE Troubleshooting, page 11-70 

SENSOR Test, page 1 1-73 
Troubleshooting, page 1 1-68 
Test, page 1 1-74 

SENSOR 

/ '\ Troubleshoot~ng, page 1 1-57 
'\ 

/ 



AIR CLEANER ELEMENT 
!?eplace eireiy 2 years or 30,000 rniies (48,000 km), 
whichever come first. 

\ AIR CLEANER COYER 

PRESSURE REGULATOR I IUEL FEED PIPE FUEL INJECTOR 
Test, page 1 1-87 Test, page 1 1-89 FUEL VAPOR PIPE 
Replacement, page 1 1-88 



Interconnect Diagram 



Control Box 

Manual Transmission 

IGNITION CONTROL 
SOLENOID VALVE 

FAST IDLE CONTROL 
SOLENOID VALVE 

EGR CONTROL 
SOLEN01D VALVE 

Troubleshooting, page 1 1-82 
Test, page 1 1-83 

MANIFOLD ABSOLUTE 
PRESSURE (MAP) SENSOR 
Troubleshoot~ng, page 1 1-65 

CHECK VALVE 

A/6: IDLE BOOST 
SOLENOID VALVE 

les?, page 1 1-84 

AIR CHAMBER 



Interconnect Diagram 

Control Box 
Automatic Transmission 



Vacuum and Electrical Connections 

3 ECU (Electronic Control Unit) 
@ CRANK ANGLE (TDC/CYLl SENSOR 
52 MAP (Manifold Absolute Pressure) SENSOR 

PA (Atmospheric Pressure) SENSOR 
A -3 TW (Coolant Temperature) SENSOR 
& TA (Intake Air Temperature) SENSOR 
3 THROTTLE ANGLE SENSOR 
is: Oa(0xygen) SENSOR 
@ FUEL PUMP 
3 PRESSURE REGULATOR 
fa FUEL INJECTOR 
3 INJECTOR RESISTOR 
'? FUEL TANK 
@ FUEL FILTER 

?I A/T IDLE CONTROL SOLENOID VALVE (A/T only) - 

3 IDLE CONTROL SOLENOID VALVE 
LJ FAST IDLE CONTROL SOLENOID VALVE 
13 A/C lDLE BOOST SOLENOID VALVE 
3 AIC lDLE 6 0 0 3 7  VALVE 
3 DASHPOT 

DASHPOTCHECKVALVE 
3 ALTERNATOR 
@ A/T SHIFT POSITION SWITGH 
8 PGM-FI WARNING LIGHT 
8 SPEED SENSOR 
@ MAIN RELAY 
$3 IGNITION SWITCH 
@j IDLE ADJUSTING SCREW 
t$ FAST IDLE VALVE 
3 IGNITION COIL 



Description 
PGM-FI Control System 

INPUTS 

MAP Sensor 
TW Sensor 
TA Sensor 
Throttle Angle Sensor 

Oxygen Sensor 
PA Sensor 
EGR Lift Sensor 
Vehicle Speed Signal 
Starter Signal 
Alternator FR Signal 
Air Conditioning Signal 
AIT Shift Position Signal 
Battery Voitage (lGN.1) 

ELECTRONIC CONTROL UNIT BCfl'PLrT 

injector 
Main Relay (Fuel Pump) r i 
PGM-FI Warn~ng t . i~h t  
,413- ldle Control Soieno,d \/dive 

I 
I 

ldle Control So l~nord  Valve 
Fast ldle Control Solenold \Ialvc 11 AiG ldlr R q o s ~  SoI~>no~d Valve 
lgrlitiorl Control Sotenold i / d l d ~  i 
EGR Control Solenoid Valve IF- ----- - 

Injector Timing and Duration 
The ECU contarns 'lemories for the basic discharge durations at various engine speeds and manifold pressures. Thee baa- 

3nSo1 s ic dfscharge duration, after being read out from the memory, is further modified by signals sent from various st, 
to  ob ta~n the final discharge duration. 

Electronic Idle Control 
Idle ControliFast ldle Control,AIT ldle Control,A,C Idle Boost Solenoid Valves 
Wher  the engine IS cold, the AIC compressor IS on, the transrnlssion 1s in gear EA,T only), or the alternarw is ch;-irgbr;y, 
the ECU controls these solenold valves to  rnarntaln correct [die speed. 

Other Control Functions 
1 Start~ng Conrrsi 

When the engine IS started, the ECU provides a rich mtxture 
2. Fuel Pump Control 

@ When the ign~t ion s w ~ t c h  IS initially turned on, the ECU suppl~es ground t o  the main relay w h c h  suppifes current to 

the fuel pump for 2 seconds t o  pressurlne the fuel system, 
When the engtne IS runnlng the ECU supplies ground ta  tne main relay whrch siappires current to the fuel pijrnp 

@ When the engine IS not running and the ignition is on, the ECU cuts ground t o  the main relay w h c h  cuts current 
to  the fuel pump 

3. Fuel Cut-off Control 
@ Dur~ng deceleratton w16h the throttle valve closed, current to  the injectors is cut-off at speeds cver 4,4Q:3 rpm, 

t o  tmprove fuel economy 
@ Fuel cut  of action also rakes place when englne speed exceeds 6,7063 rpm regardless of :be positron ot  the ti--rot- 

tle valve $0 psotect engfne from over running. 

d Ign~tron Control Solenold Valve (ICSVI 
When the coolant temperature is above 6 C 3 C  (140CF)  and manifold vacuum 1s low Tile k C b  cu" around t o  r h e  
ICSV which cuts vacuum to  advance rjiaphragm B to  orevent detonatton. 

5 .  EGR Control Solenoid Valve (EGRCSV) 
When rhe EGR is reqrlired for control o f  oxides nitrogen (NOx) emissions, ?he ECU suppiyii-ig ground Tc the EGRCSV 
which supplies reguiated vacuum t o  the EGR valve. 



ECU Beck-up Functions 
1. Fail-Safe Function 

When an abnormality occurs in a signal from a sensor, the ECU ignores that signal and assumes a pre-programmed 
value that allows the.engine t o  continue t o  run. 

2. Back-up Function 
When an abnormality occurs in  the ECU itself, the injections are controlled by a back-up circuit independent of the 
main system in order to t  permit minimal driving. 

3. Self-diagnosis Function (PGM-FI warning light and LED indicator). 
When an abnormality occurs in a signal from a sensor, the ECU lights the PGM-FI warning light, stores the failure 
code in  erasable memory and indicates the code wi th  LED display on the ECU anytime the ignition is on. When the ig- 
nition is initially turned on, the ECU supplies ground for the PGM-FI warning light for about 2 seconds. 

I 

ECU 

/ 



Description 

r PGM-FI Control System (cont'd) 

Crank Angle (TQCICYL) Sensor 

The sensor is part of the distributor coil assembly. It consists of a pair of rotors (TDC and CYL)  and a pickup for each 
rotor. S~nce the rotors are coupled to the camshaft, they turn together as a u n ~ t  as the camshaft rotates. The CYL sensor 
detects the position of the No, 1 cylinder as the base for the Sequential Injection whereas the TDC sensor serves to de- 
termine the injection timing for each cylinder. The TDC sensor is also used to detect engine speed to read out the basic 
discharge duration for different operating conditions. 

CAUTION: Pick-up coil adjustment is factory-set and cannot be adjusted. 
I f  the coils are faulty, replace the crank angle sensor as an assembly. 

No 2 No. 1 No. 3 No. 4 No. 2 No 1 
TDC SIGNAL vb v A v A $ v A v A 

CYL SIGNAL Y A A v 

No. 1 TDC CYL PICK-UP COIL ROTORS 

Manifold Absolute Pressure (MAP) Sensor 

The sensor converts manifold absolute pressure readings into electrical voltage signals and sends them to  the ECU. This 
information together wi th signals from the crank angle sensor is then used to read out the basic discharge duration from 
the memory. 

MAP SENSOR 

VACUUM CAVITY 

/ 

OUTPUT 
VOLTAGE 
(V) 

I 

3.5 /- 

\SlLlCOhl 
DIAPHRAGM 

(in. Hg) 

(mm Wg) 

GAUGE 
READING 



Atmospheric Pressure (PA) Sensor I 
Like the MAP sensor, the unit converts atmospheric pressures into voltage signals and sends them to  the ECU. The 
signals then modify the basic discharge duration t o  compensate for changes in the atmospheric pressure. 

PA SENSOR 

OUTPUT 
VOLTAGE 
(V9 

3.5 1 

0 5 10 15 20 25 30  (in. Hg) GAUGE 
L-2-  

100 200 300 400 590 600 700 (mm Hg) REABlNG 

Coolant Temperature (TVV) Sensor I 
The sensor uses a temperature-dependent diode (thermistor) to measure differences in the coolant temperature. The 
basic discharge duration is read out by  the signals sent from this sensor through the ECU. The resistance of the 
thermistor decreases wi th a rise in coolant temperature. 

Intake Air Temperature (TAI Sensor 

TOR 

This device is also a thermistor and is placed in the intake manifold. I t  acts much like the TW sensor but wi th a reduced 
thermal capacity for quicker response. The basic discharge duration read out from the memory is again compensated for 
different operating conditions by the signals sent from this sensor through the ECU. 



Description 
- PGM-FI Control System (eont'd) 

Throttie Angle Sensor I 
This sensor is essentially a variable resistor. In construction, the rotor shaft is connected to  the throttle valve shaft such 
that, as the throttle valve is moved, the resistance varies, altering the output voltage to  the ECU. 

ROTOR 

/ 

'OR 

THROTTLE SHAFT 
CONNECTING LEVER 

tJ 
Qxygen (02) Sensor 

The oxygen sensor, detect the oxygen content in the exhaust gas, and inputs the ECU. In operation, the ECU receives the 
signals from the sensor and varies the duration during which fuel is injected. The oxygen sensor is located in the exhaust 
manifold. 

The sensor is a hollow shaft of zirconia wi th a closed end. The inner and outer surfaces are plated w i th  platinum, thus 
forming a platinum electrode. The inner surface or chamber is open to  the atmosphere whereas the outer surface is ex- 
posed t o  the exhaust gas f low through the manifold. 

CAUTION: Keep all cleaning materials away from the sensor; they could contaminate it and make it stop working. 

Voltage is induced at  the platinum electrode when there is any difference in oxygen concentration between the t w o  
layers of air over the surfaces. Operation of the device is dependent upon the fact that voltage induced changes sharply 
as the stoichiornetric air-fuel ratio is exceeded when the electrode is heated above a certain temperature. 

STOlCHlOMETRlC 
EXHAUSTGAS VOLTAGE (V )  AIR FUEL RATIO 
/ ZIRCONIA 

/ / ATMOSPHERE 

RICH - -a- LEAN 
RATIO 

Starter Switch 

The air-fuel mixture must be rich for starting. During cranking, the ECU detects signals from the starter switch and in- 
creases the amount of fuel injected into the manifold according to  the engine temperature. The amount of fuel injected is 

radually reduced when the stzrter switch is turned OFF. 



FueB System ------ 

Fuel Pump 

[ The fuel pump is an in-line, direct drive type. Fuel is drawn into the piimp through a filter, f lows around the armature 
through the check valve and is delivered t o  the engine compartment. A pulsation damper is provided to  prevent fuel 
pulsation. The fuel pump has a relief valve to  prevent excessive pressure. It opens if  there is a blockage in the discharge 
side, Wixr, the relief valve opens, fuel just f lows from the high pressure side to  the low pressure side. 
A check ./alve is provided to  maintain fuel pressure in the line after the pump is stopped. This is t o  ease re-starting. 

The ;;Lmp se-tton 1s c o ~ p o s e d  3f a rotor, rollers, and pomp spacer as shown. 
'When the rotor Turns, the rollers ?br;> and travel along the Inner surface of the pump spacer by centrifugal force 
The voluwe of tht? cavity ei-iclosea by these three parts changes, draw~ng and pressurizing the fuel. 

ARMATURE ROLLER 

i I 

I 
MAGNET 

PlJLSAf [ON 
DAMPER 

'\ RELIEF VALVE 



Description 

r Fuel System (cont'd) 

I Pressure Regulator 

CLOSE 

MANIFOLD +- 

The fuet pressure regulator maintains a constant fuel pressure to the injectors. When the difference between the fuel 
pressure and manifold pressure exceeds 2.55 kg/cm2 (36 psi), the diaphragm is pushed upward, and the excess fuel is 
fed back into the fuel tank through the return line. 

Fuel Injector 

OPEN 

MANIFOLD +- 

VACUUM 

FUEL INLET 

* 
FUEL RETURN 

The injector is of the solenoid-actuated constant-stroke pintle type consisting of a solenoid, plunger needle valve and 
housing. When current is applied to  the solenoid coil, the valve lifts up and pressurized fuel is injected close t o  the intake 
va!ve. Eecause the needle valve lift and the fuel pressure are constant, the injection quantity is determined by the length 
of time that the valve is open, (i.e., the duration the current is supplied to  the solenoid coil). The injector is sealed by an 0- 
ring and seal ring at the top and bottom. These seals also reduce operating noise. 

FUEL PIPE 

CORE 
PLUNGER 

\ 
SEAL RING 



Injector Resistor I 
For the best possible injector response, it is necessary t o  shorten the current rise time when voltage is applied to  the in- 
jector coil. Therefore, the number of windings of the injector coil is reduced. This, however, makes low resistance in the 
coil. Flow of current in  the coil is therefore restricted by a resistor installed in series between the electric power source 
and the injector coil. 

-_I_ INJECTOR 

INJECTORS 

Main Relay I 
The main relay actually contains t w o  individual relays. This relay is installed at the left side of the cowl. One relay is 
energized whenever the ignition is on which supplies the battery voltage t o  the ECU, power t o  the injectors, and power 
for the second relay. 
The second relay is energized for 2 seconds, when the ignition is switched on and when the engine is running which Sup- 
plies power t o  the fuel pump. 

MAIN RELAY 



Description 

I- Air intake System --- 

The system supp l i~s  air for dl! engine needs It corissta of the air cleaner, air intake pipe, throttle body, idle control 
system fast idle meciranism 2nd iniake manifold A resonator in the air intake pipe provides rddi tonal  silencing as alr 1s 
drawn into the system 

Throttle Body 

The t h m t t ! ~  body is n single-barrel side-draft type. The lower portion of the throttle valve is heated by engine coolant 
which is led from the cylinder head. The idle adjusting screw which increasestdecreases bypass air and the 
canisteripurge port are located on the top of the throttle body. A dashpot is used to  slow the throttle as it approaches the 
closed position. 

DASHPOT CHECK VALVE 

DASHPOT DIAPHRAGM 

DASHPOT PORT CANISTER PURGE PORT 

THROTTLE VALVE 

THROTTLE ANGLE 
SENSOR LE ADJUSTING SCREW 



Dashpot System 

The dashpot is employed to  slow the closing of the throttle valve during gear shifting or deceleration. I 
ldle Control System I 
The idle speed is controlled by the electronic control unit and various solenoid valves such as idle control, fast idle, AIT 
idle control, and A/C idle boost solenoid valves. These change the amount of air bypassing into the air intake manifold. 
The A!C idle boost solenoid valve opens the A:C idle boost valve to increase the air f low when the air conditioner is 
turned on. 

Crank Angle Sensor U I 
__---_I 

--- -- - 1 
T W  Sensor __-___-__- _ _  r' 

I Throttle Angle Sensor 
L__ 

i l  
-> 

--- - I 
IPA sensor -I-+- 

---up- 
I 

1 Starter S~gnal  ----4- 

( Alternator FR Term~nal S~gnal  -- -_ _I 
7 

ECU 

/ AIT Shift Position Signal 1 j 
1 ("P" & "N" Ranges) t-7 
1-_- --J -- 

I 
Air Conditioning Switch Signal - L - - _ _ _ _ - A  + -- 

I - Idle Control Solenoid Valve I 

Fast ldle Control Solenold Valve 1 
& A T Idle Control Solenold V~G-] 

-- 

ldle Control Solenoid Valve I 
When the idle speed is reduced due KO electrical, or other, loads on the engine, the valve opens to  bypass additional air 
into the intake manifold. This additional air will allow the idle speed to increase to its normal speed (750  i 50  rpm). The 
operation depends upon changes in the voltage at the FR terminal of the alternator for quick response. The valve also 
lowers the fast idle speed during warm-up, after the coolant temperature has reached 4G°C (104OF). To prevent erratic 
running after the engine first fires, the valve is opened during cranking and immediately after starting to provide addition- 
a /  air into the intake manifold. 

Fast ldle Control Solenoid Vaive 

To prevent erratic running when the engine is cold, a higher idle speed is needed. When the engine is cold, the valve 
opens to  bypass additional air into the intake manifold. This operation is dependent upon coolant temperature and atmo- 
spheric pressure. The valve is open below -15OC (5OFJ or (below 40°C (104OF) at high altitude). 

A/T ldle Control Solenoid Valve 

With the AI'T shift lever is in gear, the idle speed will tend to lower. To compensate for this, the valve opens to mainta~n 
the specified idle speed (750 r 50 ipm).  I 
AIC ldle Boost Solenoid Valve I 
When the air conditioner compressor is on, the AIC idle boost solenoid valve is energized, the A!C idle boost valve opens 
to  increase the air flow, and the idle speed is maintained at 750 -r- 50  rpm. Adjust idle rprn wtth the AIC idle boost valve 
adjusting bolt. 



Description 

r Air Intake System (cont'd) 
I I idle Adjuster (Bypass Circuit) 

The throttle body contalns an adjustable bypass crrcult T h ~ s  clrcurt IS desrgned to control the amount of alr bypassrng 
Into the intake manlfold without chang~ng the posltron of the throttle valve 
Usuallv it is not necessary to  adjust Idle speed by the ~d le  adjusting screw srnce rdle speed rs adjusted automatrcally by 
the idle control system Idle speed does not change by turnlng the rdle adjusting screw whlle ~d le  control system IS In op 
eration 

Fast idle Mechanism 

To prevent erratic running when the engine is warming up, it is necessary to  raise the idle speed. 
The fast idle air bypass valve is controlled by a thermowax plunger. When the engine is cold the engine coolant surroun- 
ding the thermowax contacts the plunger, allowing additional air t o  be bypassed into the intake manifold so that the 
engine idles faster When the engine reaches o~e ra t i ng  temperature, the valve closes, reducing the amount of air bypass- 
ing into the manifold. 

IDLE ADJUSTING SCREW 



PGM-FI Control System 

Before starting troubleshooting on the PGM-FI system, check that other items that affect engine performance are within 
specification. Check the valve clearance, air cleaner, and PCV valve. In addition, check the ignition timing, function of 
the vacuum and centrifugal advance, and the condition of the spark plugs. If those items are all within specifications, 
begin wi th the troubleshooting listed in pages 11-54 and 11-55. 



PGM-FI Control System 
Troubleshooting (cont'd) 

CAUSAL PART I 
FUEL PUMP I E c u  i INJECTOR 

I SYMPTOM I -- 
FAULTY ECU 'OPEN SHORT .FAULTY 

ENGINE WON'T START FILTER 

DIFFICULT TO START 
ENGINE WHEN COLD FILTER 

I 

-- 

AFTER 
IRREGULAR WARMING UP 
IDLING 

- 
.IDLE 
ADJUSTING 
SCREW OUT OF 

t ADJUSTMENT 

I 

I 

HOSE 
FREQUENT 
STALLING 

I 
-1- 

I IDLE ADJUSTING 'OPEN SHORT 
SCREW OUT OF CIRCUIT 
ADJUSTMENT 'FAULTY t 

SENSOR 

STUCK AIR 

t t t t BYPASS VALVE 

t t t 

1 

t 
POOR PER- 
FORMANCE LACK OF 1 POWER AT 

' LOW RPM i 
t 

I .OPENlSHORT 

I CIRCUIT 
I .BROKEN OIS- 

t t i  CONNECTED HOSE 
.FAULTY 

SENSOR 

I t t t 
I 

.OPEN SHORT 
PGM FI 

WARNING1 
CIRCUIT 

WARNING I 
INDICATOR 1 .FAULTY 1 t 
LIGHT TURNS 

LIGHT 
- 

1 SENSOR 

ON 

; INDICATOR 
I t 1 t 



ATMOSPHERIC I I 

I TW SENSOR 

I THROTTLE IDLE 1 EGR 
PRESSURE 0 2  SENSOR ANGLE 

SENSOR 
I SENSOR I TASENSOR 

I CONTROL 1 CONTROL IMPORTANT POINTS 
SYSTEM 

;-~--;-- c + .+ L--~. . - 2 ...._--p.-~.p- 

I i 1 FAULTY 

I 
I I 

.CHECK FUEL PUMP INJECTOR 
! 1 ECR CONTROL 
! i i j SYSTEM 

SOLENOID t 

! 
i 

i 

I 
I 1 SENSOR 

! 

.CHECK IDLE SPEED 

~ 

CIRCUIT SOLENOID 

t 
- 

' . F 4 U L v Y  , 

I 

' CHECK IGNITION TlMlNG 

SENSOR 

I j t 



PGM-Fl Control System 
Troubleshooting (cont'd) 

The PGM-FI system's EGU is equipped wi th  a self-diagnosis function. When an abnormality is detected, the PGM-FI 
warning light comes on, and the LED display on the ECU blinks. The location of the PGM-FI control 
system's trouble can be diagnosed from the frequency of the LED display blinks. 

C.3 (2 second) );l = See Problem CODE 2 .. 
pause - 2 pause 

I ,  

I \ " I  

The quick reference chart on the next page covers the failure modes and possible causes for the PGM-FI. 
If you run through all the possible causes listed and the problem is still unsolved, go on t c  the more detailed troubleshoot- 
ing on the following pages. 

Sometimes the PGM-FI warning light and/or ECU LED display will come on, indicating a system problem, when, in fact, 
there is a bad or intermittent electrical connection. To troubleshoot bad connections, note the ECU LED display blink fre- 
quency, refer t o  the diagnosis chart on page 11 -61 and check the connectors associated wi th the items mentioned in the 
"Possible Cause" column. Clean or repair connections if necessary. 

NOTE. 

The ECU's memory is retained even wi th the ignition off.  It is necessary, therefore, to  reset the memory after 
making repairs by disconnecting Hazard fuse for at least 1 0  seconds. 
After reconnecting the Hazard fuse, check that the LED display is turned off.  

0 The memory for the "PGM-FI" warning light will be erased when the ignition switch is turned off; however, the 
memory for the LED display will not  be cancelled. Thus, the warning light will not come on when the ignition is 
again turned on unless the trouble is once more detected. Troubleshooting should be done according t o  the LED 
display even if the warning light is OFF. 
If the LED display fails t o  come on when the ignition switch is turned on again, check for: 
- Blown Hazard fuse (10A).  
- Open circuit in WhiteJYellow wire between ECU A 1  7 terminal and Hazard fuse. 
Then, if there is no problem, substiute a known-good ECU and re-check. 

@ Turn the ignition switch ON. The PGM-FI warning light should come on for about 2 seconds. 
If the warning light won' t  come on, check for: 
- Blown No. 5 fuse (also the fuse for the back-up lights, seat belt alarm, and clock) 
- Open circuit in Yellow wire between No. 5 fuse and combination meter. 
- Open circuit in GreeniRed wire between combination meter and ECU 5 6  terminal. 
- Open circuit in Black wires between ECU A2, A 4  and ground 1. 
- Blown warning light bulb. 
Then, if there is no problem, substitute a known good ECU and re-check. 



No. of LED Blinks 
between 2 second pauses 

Symptom Possible cause I Page, 

7- Engine will l o t  start Disconnected ECU ground wire 

not slart Warnlng light on Loose or poorly connected power l~ne  to ECU 
No particular symptom shown I ' Disconnected ECU ground wire 

/ . Short circuit in combination meter or warning 
! light wire 
1 . Faulty ECU 

1 No particular symptom shown I ' Disconnected 0 2  sensor connector 
Erratic idiing I . Spark piug mis-fire 
(Erratic in!ector. connector and wirinc ln.;:~i:;cienr , * "' axor? or open circuit 11-1 0 1  sensor c~rucit 
fuel) I a Faulty O i  sensor 

1 - 1 - Faulty fuel system -- / " No particular symptom shown or system i "Faulty ECU 
! does not operate 1 
I " Fuel fculed plug 

" Frequent engine stalling ! Hesitation 
I 

* Disconi i~cted MAP sensor conntctor 
1 Short or open circuit In MAP sensor wire 
1 . Faulty MAP sensor 

I * No particular svrnptom shown or 
/ svstem does not ooerate 

" Hesitat~on I - Fuei fouled plug 
I " Frequent engine stsil~ng 

1 - Disco~nected MAP sensor piping 

1 * Ulgh ~d le  speed during warm-up 
High idle speed I Hard startlng at low temp 

I 

1 * Disconnected TW sensor connector 
1 - Open or short ctrcuit in TW sensor wire 
I * Faulty I!& sensor (thermostat housing) 
1 

, 
I I 

I 
______i_--______ 

i " Poor engine response PO opening thrcitle * Disconnected throtrle angle seiisor connector 

rapidly 1 - Open or shori c i rca i~ n throttle cngle I High Idle speed 1 sensor wire 

/ * Engine does not rev up when cola ' * Faulty throttle angle sensor 
I 

i " Eng~ne does not rev up ' * High idle speed 
i * Erratic idling 

1 * Short or open circuit in crank angle 
1 sensor wire , *Crank angie sensor wire interfering with 

spark plug wires 

1 " Crank angle sensor at fault 

1 9 / * Same as above I " Same as above 1 69 1 
/ High idle speed / Discorlnected TA sensor connector 

1 * Erratic idling when very cold I ' Open or shorf circuit in TA sensor wire 

i i ' Faulty TA sensor 

1 j 
-d +---- 

I ' No particular symptom shown or system / a Faulty ECU 
I does not operare 

1 " Frequent engine stalling 

: " Erratic or unstable running at low speed 
I No particulsr symptotn shown 

I Disconnected EGA con?rol system connector 
Shorted or disconnected EGR control wire 

I * FauKy EGR c o ~ t r o l  svstem 

1 Poor acceleration a? high altirude 
" hard s t c r t t r ,~  ax ihgh e:litilde w h ~ :  cold 

, 

i a Di?cai?i?r?cted PA sensor connecTcr 
, ". Sl-o.:rd o r  d,scoznec?-d PA sensor wtre 
: F,.,!ty PA s*:ii;o,- I 

NOTE: 
@ If the number of blinks bstweer 2 :;e,:or;c pz+js.:z exceeds 13, cr if Ci~t:: LZB l,?dics.:sr sts.?'s oil, the ECU is faulty. 
@ Some failure indications ( such  85, cne blink) require the full test procedures oi? the fo:io5aing ;>ages 10 cogfirm that 

the failure has or has not been eiimlnatcd. 



PGM-FI Control System 
TroubHeshoating Flaw Chart ------- . -.- ---- r 

I Use the system checker harrsss and d~g! ls l  mult~meter to checK the system 

\ 
DIGITAL 1 \.- 
MULTIMETER \ \-- 1 - - I  
KS-AHM-32-003 I -;=ii 

\ a -g ------ 
SYSTEPA CHECKER HARNESS 
03999 -PDb000A 

I v 1 I 

i -- 
!--____ TERMINAL LOCWHION 

Self-diagnosis indicator remairt off - The warning lightis not tit, 
-_ ~ - __ 
t the system checker harness be- 

I 1 tween the ECU and  connector. 
I_ _ - I r, (2 (2 !? /-\ -\#-!,-, -, TZ - -, - ,u OC,S n"'-,"-'"" V'C/VC, -)VL 

I (Black), the A 4  (Black.) terminals and body AZ AP 

I J. .L j ground. 
p-_---.____- . ___- L1-. I 

i <-c,nt,n,.,,v, 

1 NO 
Does continuity exis:? >------ Fa~.ilt;/ grocnd circuit a t  Gk!D '! L / 

YES 

Substitute a known-goo9 FGU srrd le- 
check. If symptom goes fway,  replace the  
o r~g~na l  ECU 
IS symptom does not go atway, check to  see 
I Z  the warninq I~ght ts on ?rid the LED rndl- 
cator ~s now blinktng, a i d  trouhlesi:oot 
the true cause 

-m , qpl . .i: - diagnosis indicator remains off - The dash warnrny Bight is Bit. 
_ -- __-- - ._ -- -- 

I Connect the system checlcer harness be- j 
I tween the ECU and connector. 
/ _ 

. -  

; Check: for confinuit5j betwsen lfie A16 
i 1 (BrowniBlack), the A18 (B!acii!Redi :ermi- A16 

.A - -- 
-- - - - / nals and bodv ground. ! L.-- J 

I-___- ~ -2  c,,or, ,s,i: 

i 
I 
8 7 NG 

/ Does cort inuity exist! - -  Faulty ground circuit ar (2iiiia-1. - k 

I YES 
- i 

I - \ > - - -  - ' . ;\iiitch ON. LTurri the ionition 3 
- - ,-.- 

A l S R I r  

-- 1 -- - - - 

1 Measure volragta between A15 :Yellsi% i 
I Black it-)), the A13 (Black Yellow ir) ter- I 
/ minals and the A 4  i?rm!n&i 'Black ( -  i) j 

(To pa:Je ? 2 -63)  



(From page 1 1-62) 

1 7 Fuse (1  5 A)  blown 
I 

( 
Open circuit in YellowiBEue wire bstween 

Is 12 V available? Fuse (1  5 A)  and main relay 
/ YES 1- Faulty main relay 

_ _ _ _ _ _ _ -  
Check for short circuits in the GreenlRed wire 
between the combination meter and 56 termi- 
nal (GreenlRed), as well as in the combination 
meter printed circuit board. -- 

-T---------- 

- Open circuit in  YellowiBiack wire between I main reiay and ECU 
Regulator fuse (10 A) blown (fuel pump is 
not working). 
Open circuit in BlackIYelfow wire between 
Regulator fuse and main relay 
Open circi~id in  main relay ground wire 
(Black) 
Faulty ECU. 

( 
I 

Are wires normal? )L Faulty circuit or combination meter. 

YES 
Substitute a known-good ECU and re-check. 
E f  symptom/indication goes away, replace the 
original ECU. 

< T g S e l f  diagnosis indicator blinks once 

NOTE: First, check the spark plugs. 
Plug mis-fire can be another source of this trouble. 

Warm the engine to  normal operating 
temperature (cooling fan comes on). 

Rev up and slow down engine between idle 

1 Stsp engine. 

Connect system checker harness between / 
ECU and connector. 

I 
I 

NOTE: No 
voltage 
available. 

-- - 

I 
Attach positive probe of voltmeter to C16 ter- ' I m i n d  (White ( + I )  of checker, and negative pro-' 

I / be to  A 18 (Black/Red i-)) terminal. 

A 1  8 (-- i  

Restart the engine, then open the throttle wide I 

open the close it, I 

-- 
/ ~ h e c k  that voltage risks over 0.6 v at  wide / open throttle, and falls below 0.4 V at  full close.. 

- -  - "3.63 V at  throttle wide open? -- 
0.4 ' J  2;t rul! close? 

( Is voltage above 0.6 . below 0.4 Y ~ ~ L I  Stop engins I 

I 
---- -- - 

! 

I 
i 
/ YES 

(To page 1 1-64) 

I - -- .. - .- 
I i , Discsnnect engine wir;. narne- ' 

i 
1 ss from oxygen sensor. i 



PGM-FI Control System 

r Troubleshooting Flow Chart (cont'd) 

I (From page 1 1-63) 

I 
(From page 11 -63) 

I 
-- 

, C h e c k  oxygen sensor (pag? 
4 1-73). I 
L___-T____--i 

I 
I 

( Is oxygen sensor normal Faulty oxygen sensor. 

1 YES 
I Check for open or short cir- I 

I I cuit in White wire between I 

1 oxvaen sensor and ECU. 1 

_i_____ 
Faulty wire, 

-___-___A 1 Disconnect system checker harness1, 
1 and reconnect ECU and connector. I 

Remove Hazard fuse for at least 10 
seconds. 
I---- 

------ / Warm the engine t o  normal operating 
/ temperature (cooling fan comes on). 1 

2 

1 Hold engine speed at 1,500-2,300 ; 
I for 10 minutes. I 

the PGM-FI warning light Check for fuel system (page 11-86 
come on? 
7- 

thru 94). 

, YES 
Subsrituts 3 known-good ECU and 
re-check, repeating the above five 
steps. 
I f  symptomlindication goes away 
replace the original ECU. 



-i~Ik- self diagnosis indicator blinks twice. 

Count the number of blinks again. If the LED is, in fact, blinking twice between pauses, substitute a known- 
good ECU and re-check. 
If the indication goes away, replace the original ECU. 

- Self diagnosis indicator blinks three times. 

Connect system checker harness between 

Turn ignition switch ON. 
1 1 

Measure voltage between C15 terminal 
(RedIWhite ( + I )  of system checker har- 
ness and C1 4 terminal (BlueIWhite (-)) .  

L-.-.2 
NO Substitute a known-good ECU and re-check. 

Is voltage between 4.75 and 5.25 V?  If prescribed voltage is now available, replace 

YES the original ECU. cl , !-I I 
- 

1 Measure voltage between C1 1 terminal 
(WhiteIBlue ( + ) I  of system checker har- 

i 
2 76- 
2 9 6 V )  / ness and C14  terminal (BlueIWhite ( - ) I .  I 

C ' 4 !  

NO Open or short circuit in NOTE: If there is no volt- 
Is voltage between 2, 

RediWhite, WhiteiBlue or age or i f  voltaqe is low. I YES 

Substitute a known-good ECU and re- 
check. 
if symptom/indication goes away, replace 
the original ECU. 

- {Tb  Self diagnosis indicator blinks four times. 

- 
BlueIWhite wire between check for shorted wire. If 
MAP sensor and ECU. voltage is high, wire may be 

open or bad contact. L- Faulty MAP sensor. I f  the wires are normal, the 
sensor is at fault. 

Count the number of b l~nks again. If the LED is, in fact, bl ink~ng four times, substitute a known-good ECU and 
re-check. 
If the indication goes away, replace the original ECU. 



PGM-FI Control System 
r Troubleshooting Flow Chart (cont'd) 

371 Self diagnosis indicator blinks five times. 

1 Check that the MAP sensor pipe is con- NOTE: Also check hose routing inside 1 nected securely control box. 
1- 
i 

( Is routing norma!? 
---______A 

) No Reconnect routing. 

1 YES 
1 .  

/ Oiscorinect pipe fro[)? tho MAP sensor 1 / and plug open end. 1 
i 

I 
1 Disconnect #21 vacuum hose from 1 throttle body. 

-__A 

_ _ _  I 1 Connect vacuum pump to  ~ 2 1  vacuum 1 

I hose and check for a leak. j 
7 
-L ____-_-.-.-.-- 

Is vacuum maintatned? -- J ~ - -  Replace vacuum hose. 

-- 1- Connect system checker harness between 1 
j the ECU and connector. 1 

t 
_---_I_. 

Turn ignition switch ON. 1 
7-- 

Measure voltage between C15 terminal 
(RedIWhite ( + I )  of system checker harness 
and C f  4 terminal (BlueiWhite ( - ) I .  

- -- 

C e e n  4.75 and 5.25 V? 

I YES 

(Whiteli3lue ( + I )  s f  system checker harness 

1 and 6 1 4  terminel (BlueiWhire E-1). J - 
! 

__1_.--- 

(-men 2*:6 an* 2,96 r p E /  Or 'luel 
White wire between MAP NOTE: f f  there is no volt- 

YES _____-L--- sensor and ECU. 
I age or if voltage is low, 

1 Connect vacuum pump to  the MAP I check for a shorted wire. 1 sensor. 
-- i i f  voltage is high, wire may 

- Faulty MAP sensor. be open or bad contact. d 
r ~ h e c k  that voitage changes as vacuum is i If wire is normal, the MAP 

sensor is at fault. 
---- 

I __ 
( -----7 1\10 

Has vo!tage changed? i----- Faulty MAP sensor 
----A 

/ YES 
Substitute a known-good ECU and 
re-check. 

If symptomiindieation goes away, replace 
the original ECU. 



r- -- 
7 

Connect sysienl checker harness between j 
; the EG9 snd connoctnr 

1-- --- 

i Wain? the engire to  norma! operating ! 
; terrlperature icooiing fan comes on). 
i-- I 

7-- .---2 

I 
. ------ --- _____- - 

i Measure voltage betweer: C:g terminal (Ye/- i 
i 

law!Greefl (t-)) of sysyem harnsss checker I -, -, c\ -~ ,-, 9 n q n, / and C12 terminal iGreen,Nthite / - - / ) ~  -. <./,JLJ(, ' ' \~G ~d -- ----------.-.-A ----, 

I --- 
, ts voltage betwee13 0.50 , r 

\ and 0.98 V? op engine. 
\.- --- - - -- . -2 /---.?L..---- T--------i 1 r--- 

/ YES -- ----- --- 1 Check TW sensor (page I 
Substitute a known-gdod ECU and re-check I 71-94) 

----- If ~ ~ ~ r n p t o m / i ? d ~ c a t r o n  goes away, replace 
the oprgrnai EClJ C 

7 -  ----l 
---- I - 

/ I S  seasor ncrwal; \,-%- 
Faulty TW sensor 

1 YES 
I --i NOTE: If there is 

1 : Cl:sck for open or short circbit 
I no voltage or if volt- 

in Yello*i.Grecn and Green/ age is !ow, check far 
i WI.liae wires between T%' i shorted wire. if volt- 
i sensor arid the EC:j. age is high, wire 
L---- -- _ 3 

n iay  be open or 
bad contact. 

--A__. _ 
Are wiu-es riorrmal? 1, NO .-- I----- Faulty ,atires 

i YES 
Stibstitr~te a kriown-good ECU sncj" re-ci:eck. 
If symp:orn:indication goes aulay, replace 
the original ECU. 



PGM-FI Control System 

I- Troubleshooting Flaw Chart (contYd) 
I 

?7--?'~ Self diagnosis indicator blinks seven times. 
+T-+ - 

1 

j t  system checker harness harness 1 
1 between EGU and connector. I 
7-- 

1 -- 
Turn ignition swi tch ON. 

-. 

7 
__A 

I 
I 

F 

!MeaJYG- voT&ge - k i e e n  c I 3 terminal 1 
(Yellow!White ( + ) I  of system checker har- 1 ness and C12 terminal (GreenlWhice (-)I.  j 
-7 

_______--I__--- 

(- Is 4.75-5.25 V attained? )-- 

to ~7 ter- 1 
minal (Red..Yeilow 1 + ) I ,  and negative probe 1 

1 t o  C l 2  terminal (GreeniWhite (-1) of 1 I system checker harness. i 

Substitute a known-good ECU and re-check. 
If prescribed voltage is rrow available, replace 
the original ECU. 

, Operate accelerator pedal from fuiiy closed j 
t o  fully open. ! 

_ _ _ -  
?--- 

_ - - _ _ _ _ _ _  t -- v ( Check that 0.4--0.6 V is ai8a3able at fully 1 
i 

closed, and 4.3- 4.8 V at fully open. 
L -7-- 

I - 
1\1 v I Check the throttle angle j 

( Are voltages within J---i sensor (pa(ie , 
1 / YES 

Substitute a known-good ECU and re- 
l 

NO Faulty throttle r -  i s  the sensor normal? -\+-- 
\ - angle sensor check. If symptomlindlcation goes away. / YES 

replace the original ECU. I 
I -- 

I Check for short or cper  crrcuit In 
, YelicwJWhite, Red Yeilow and 
GreemWhite wires between the 1 

I ECU and thrortie angle sensor 
-r A 

! 
7---- - - NO 

Are wires ~norrnal? '- Faulty wires (--_--____ ,- 
/ YES 

Subst~;:,t$ a known-good 
ECLJ anci re-check. if 
symptcrn/indication goes 
airdzy, replace the original 
ECcl. 



jTc Self diagnosis indicator blinks eight times. 

Check for open or short circuit in Orange1 NOTE: Check that crank angle 1 Blue and WhiteiBlue wires between the 1 sensor harness is not interfering 

1 ECU and crank angle sensor. 
I J 

with  the spark plug wires. 

I N O 
Replace wires. 

I YES 

/ Check crank angle sensor (page 11-75). 

I 
I 

( 
NO 

Faulty crank angie sensor. 

YES 

Substitute a known-good ECU and recheck. 
I f  symptomlindication goes away, replace 
the original ECU. 

322- Self diagnosis indicator blinks nine times. 

Check for open or short circuit in  Orange NOTE: Check that sensor 
and White wires between the ECU and harness is not interfering 

[ crank angle sensor. wi th the spark plug wires. 

( 
NO 

Are wires normal? Replace wires. 

( Check crank angle sensor (page 11-75). 
I 

( 
I NO 

IS sensor n o r m a m  Fau!ty crank angie sensor. 

1 YES 

Substitute a know;-good ECU and re- 
check. I f  syrnptomlindication goes away, 
replace the original ECU. 



PGM-FI Control System 

r Troubleshooting Flow Chart (cont'd) 

J y h -  Self diagnosis indicator blinks ten times. 
, 

Connect system checker harness be- 
tween the ECU and harness connector. 

I 

I l ~ t t a c h  voltmeter pdsitive probe to ~5 ter-1 

I I 

Turn ignition switch ON. 
I I 

( / Check that voltag'e is correct for the 1 
intake air temperature. 

\ NO 1 I I (,- Is voltage correct? > I Check TA sensor (page 1 1-73). 1 
1 I YES I 

Substitute a known-good ECU and re- 
check. If symptomlindication goes a- 
way, replace the original ECU. 

AIR TEMPERATURE 

Is sensor normal? Faulty TA sensor. 

L ~ u r n  ignition switch OFF. NOTE: If voltage is , 
I low, or there is no 

Check for open or short circuit in voltage, check wires 

WhiteiRed and GreedWhite wires for short circuit. If 

between TA sensor and the ECU. voltage is high, pro- 
bability is open or 

'I' bad contact. 
I 

( Faulty wires. 
I YES 

Substitute a known-good ECU and 
re-check. If prescribed voltage is 
now available, replace the original 
ECU. 



m Self diagnosis indicator blinks eleven times. 

Count the number of blinks again. If the LED is, in fact, blinking eleven times between pauses, substitute a 
known-good ECU and re-check. 
If the indication goes away, replace the original ECU. 

3 T k  Self diagnosis indicator blinks twelve times. 



PGM-FI Control System 
- Troubleshooting Flow Chart (cont'd) 

Self diagnosis indicator blinks thirteen times. 

I Connect system checker harness between 
L r h e  ECU and harness 
7- 

[ T L ~  ignition switch OM. 
r 2 - - 

C 1 3  (*I 

1 M e a s ~ r e  voltage between C13 terrn~nai 1 4 , 
(Yel low/Wh~te (+I) of system checker har- 5 25V 

! ness and C12 termlnai (GreeniWhite (-11. I 

-2 i l 2 l  ' 
Substitute a known-good ECU and re-check. -- 

Is 4.75-5.25 V available? -yo- If prescribed voltage is now available, replace 
I the original ECU. ~9 ( + I  I 

I 

Measure voltage between C9 terminal (Red 
2 7b- , 

(+I) of system checker harness and C12 ter- 2 963' 

1 minal (GreenIWh~te (-1) 
I-- C 1 2  1 I I 

_____i___ - 
Open or short circuit in YellowlWhite, Red, 
GreeniWhite wire between PA sensor and 

I 
Substitute a known-good ECU and re-check. 

1 ECU. 

If symptomiindication goes away, replace the 
original ECU. !- Faulty PA sensor. 

NOTE: If there is no voltage or if voitagr? is 
low, check for shorted wire. If voltage is 
high wire may be open or poorly contacted. 
If the wires are normal, the PA sensor is at 
fault.. 

NOTE: If the number of blinks between 2 second par:ses exceeds 13, or if the LED indicator stays on, the ECU is 



Sensors 

r 0 2  Sensor Test 
-I=-- 

( I. Disconnect the connector of the 0 2  sensor. 1 1 
2. Start the engine and warm up for 2 minutes at 

3 ,000 rpm under no load. Raise the engine speed t o  
4,000 rpm and release the throttle suddenly at 
least 5 times. 

3. Within one minute after the engine has been 
warmed up, measure the voltage between the con- 
nector terminal and body ground as described in 
steps 4 and 5. 

NOTE: If  it takes more than one minute t o  corn- 
plete the checks, warm up the engine as in step 2 
before continuing. 

4. Ra~se the engine speed to  5,000 rpm, then lower to  
2,000 rpm by  operating the accelerator pedal. 
Voltage should be below 0.4 V. 

5. Disconnect the #21 vacuum hose from the throttle 
body; plug the openlng In the throttle body. Con- 
nect a vacuum pump t o  the open end of the 
vacuum hose and apply 3 0 0  mmHg, and rase the 
engine speed t o  4,000 rprn. 
Voltage should be above 0 .6  V. 

OXYGEN SENSOR 
45 N.m (4.5 kg-m, 33 Ib-ft) I 

@ Replace the oxygen sensor if the voltages are 
out of the above ranges. 

6. Reconnect the connector. 

1 NOTE: 

@ Avoid damaging the wire harness. 
@ To prevent cross-threading, first tighten the 

sensor finger tight, then tighten to the specified 
torque wi th a torque wrench. 
0 2  sensor does not operate when its intake is 
clogged. 

Be extremely careful not to  spray anything over 
the Oi sensor. 

TA Sensor Test 

1 .  Disconnect the connector, then remove the TA 
sensor. I 

2. To test the sensor, suspend it in cold water and 
heat the water slowly. Make sure more than half 
the coupler is submerged. Measure the resistance 
between the terminals. 

STANDARDS: 0.98-1.34 kQ at 40°C (104OF) 
0.22-0.35 kR at 8Q°C (17G°F) 

TA SENSOR 

. The chart below shows the change in resistance 
over a range of intake air temperature. 

I 

-20 0 20 40 6b sb 100 120 ("C) 
-4 32 68 104140176212248("F) 

INTAKE AIR TEMPERATURE 

@ Replace the sensor if resistance is outside the 
range. 

NOTE: 
@ Don't let the sensor touch the bottom of the 

container. 
During the test, stir the water in the container to  
ensure even temperature. 



Sensors 

r TW Sensor Test 
I 

1. Disconnect theconnector, then remove the TW 
sensor from thermostat housing. 

2. To test the sensor, suspend it in cold water and 
heat the water slowly. M a ~ e  sure more than half 
the coupler is submerges. Measure the reststance 
betweeii  the term~nals. 

STANDARDS: 0.98- 1.34 kQ at 40°C (104OF) 
0.22-8.35 kQ at 80°C (176OF) 

3. The chart below shows the change in resistance 
over a range of coolant temperature. 

i COOLANT TEMPERATURE 

i 
@ Replace the sensor if resistance is outside the 

range. 

O On installing the sensor, torque to: 

2 8  N.m (2.8 kg-rn, 28 Ib-fb) 
NOTE: 
@ Don't let the sensor touch the bottom of the 

container. 
@ During the  test, stir the .water in the container to  

ensure even temperature. 

- Throttle Angle Sensor Test 1 
CAUTION; The throttle stop screw is non-adjustable. 

1. Disconnect the connector of the throttle angle sen- I 
sor. 

2. Measure the resistance between the YellowlWhite 
terminal and Green!White terminal at the sensor. ! 
Resistance should be: 4-6 kQ 

THRYTTLE ANGLE SENSOR I 

WHITE 

-ITE 

* If the resistance is outside the above range, 
replace throttle angle sensor. 



Crank Angle Sensor Test Crank Angle Sensor Replacement 

NOTE If erther the CYL or TDC sensor tests bad, Removal: 
replace the crankangle sensor assembly. 1 Remove the drstr~butor (sect~on 2 3 )  

2. Remove the crank angle sensor assembly from the 
CYL Sensor inspection d~str~butor .  

1. Disconnect the connector of the distrrbutor. 
2 .  Measure the resistance between the White DISTRIBUTOR 

terminal and Orange terminal at the sensor. 

Resistance should be: 0.65-0.85 kQ 

SENSOR 

O-RING 
ASSEMBLY 

Replace 

Installation: 
1 lnstall a new 0 - i ~ n g .  
2. lnstall the sensor to  the distrrbutor. 

3 Check for continuity between the White termrnal 
and body ground, and the Orange termrnal and 
body ground at the terrn~nals 

There should be no contrnuity. 

TBC Sensor Inspection 

1 .  Disco~nec t  the connector of the distributor. 

2. Measure the resistance between the Orange!Blue 
term~nal and WhiteiBlue termrnal at the sensor. 

Resistance should be: 0.65-0.85 3 L/, 

3 Install the distr~butor to  the cyl~nder head (section 
23). 

3 .  Check for c o n t ~ n u ~ t y  between the Wh~te,Blue ter- 
minal alid body ground, and the Orang,Blue ter- 
m~na !  and body ground at :he terminals. 

There shoula be no contrnu~ty 



Idle Control 
Troubleshooting 

I Fast idle 1 A/T idle I / Idle control A/C idle I Throttle 
control control boost 

I solenoid valve 1 body 

p a g e 7 7  
80 

I 
82 Symptom 

Idle speed does not Valve fallurel / 
I 

I 
I i 1 I+-p I 1 Valve stuck 

I --- 
Idle speed changes 
1 

I 
I 

under electrical load 1 I 
vacuum hose i I 1 1 Throttle 

I 
angle sensor 

1 I out of i 
Idle s ~ e e d  drops 
when bllpplng throt- 
tle w ~ t h  electr~cal I 

load I 

I I I I 

1 I 
I 

Idle speed too high 1 Leaky Leaky / Valve failure ++ I 

C 
On models w i th  au- ' 

tomatic transmis- 
sion, the idle speed ! 

drops in gear. 1 
I 

81 
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Idle Control 

r Troubleshooting Flow Chart 

Starter Switch Signal inspection 

1 Connect system checker harness between 1 
/ ECU and wire harness connector, 

I ---- -- . 

1 1  / Turn ign i t~on switch t o  START 
--A 

r - 1 
I , Measure voltage between 513 terminal , , 

/ (Bluei Red ( + ) I  and A1  8 terminal (BlackIRed 1 1 
- 8 -  

1 ( - ))  of system checker harness. -- I 
A Blown starter fuse ( 1  0A)  
IS battery voltage availablel-fl in the fuse holder 

i I 

Open circuit in BlackiWhite 
wire between starter fuse 
(10A)  and ECU. 

Afternator FR Terminal Signal Inspection 

Before inspection, check operation of alternator as follows: 
With the engine running, and the upper vacuum hose of idle control sole- 
noid valve pinched ( to  cut of f  the idle control system), turn the headlights 
on and off.  
Engine speed shou!d be changed. If engine speed remains steady, re- 
charge battery and re-test. 

I Connect system checker harness G e e n  
ECU and wire harness connector. i 

Attach positrve probe of voltmeter to  B14 
I 

terminal (WhiteIRed ( + I ) ,  and negative pro- 
be t o  A18 terminal (BlackIRed (-11, of 
system checker harness. A I B I  I 814 ( + I  

- i-. .-.-A 
- 

Start engine. L-- r--- __lj 

/p-Turn i iad l inh ts  ON and OFF. 

Check that voltage drops when headlights I / are ON, and rises when headlights are OFF, i 
1 within 0 and 5 V. 1 

-- NO -- NOTE: FR terminal I engine' 1 diode is faulty if con- 
2 tinuity or no continu- 

r ~ h e c k  for  cont inu i ty  i n  1 i ty  exists in both di- 
White/ Red wire between al- j rections between F 
ternator and ECU. j and FR terminals of 

1 
I voltage regulator. 

(IJthereconrinuiryly\ Open circuit in bar- - ness 

/ YES 
Faulty voltage regulator or al- 
ternator 



A17 Shift Position Signal Inspection 

/ Connect system checker harness between 1 
j ECU and wire harness connector. I 

L 

-7- I 

/ Attach posrtrve probe of voltmeter to  B7 
I 

1 terminal (Green (+I) and negative probe to  
I 

A1  8 terminal (BlackiRed ( - ) I  of system / / checker harness. 

Turn ianition switch ON. 1 

-__i__--._ 
1 / Move shift lever into gear. 1 
A 

I / Check that more than 5 V appears in DO- 

sitions other than "N1' ( 0  V in "N"). ] -,--- 
1 Open circuit in Green wire between 

IS correct voltage available? AIT position indicator and ECU. 

TYES Faulty A/T "N" switch 
_ _ _ _ _ _ I - - -  
i 

Turn ignition switch OFF. i 

1- 
-- !" 'P . cu  

I--.- 1.1 ochers 5 Y  0, nc.9' 1 
,--A 
/ Connect posrtrve probe of voltmeter t o  B9 1 

term~nal  (GrennIWh~te (+)I and negative 1 I 

probe t o  A18 terminal (BlackiRed (-)) of I 
1 system checker harness. I 

_____A A18 I 

I Turn ignitron switch ON. I L- --J 

7- 1 _ _ _ - -  
i Move shift lever into qear. 1 

/ Check that more than 5 V appears in po- 1 

j sitions other than "P" ( 0  V in "P"). I 

7---- 
,-- 

__L_ -- , NO -Open circuit in GreeniWhite wire between 
Is correct voltage available? 1- ----- ,-r A:T posiflori indicator and ECU. 

L - ~ a u l t y  AIT "19" switch 



ldle Control 

r Tr~ubleshooting Flow Chart (cont'd) 
I 

Air Conditioner Switch Signal Inspection 

1 Connect system checker harness between 1 
/ ECU and wire harness connector. 1 

Start engine. 1 
-- L - 

Blower switch ON. 

/ AIC switch ON. 1 

Check that compressor and condenser cool- 
ing fan work. 

Measure voltage between 88 terminal 
(Blue/ Red ( + I )  and A 1  8 terminal (BlackIRed 
(-1) of system checker harness. 

( 

NOTE: Voltage will be over 

Open circuit in Blue/Red 9 V if compressor or con- 
- wire between A/C diode denser cooling fan Stops 

connector and ECU. when power is cut-off by 
pressure switch or ther- 
mostat. 

ldle Control Solenoid Valve Inspection 

I 
A i l  I + i  

I 

Attach positwe probe of ~ o l t m c t e i  t o  A ? 1 ter- ' 
I 

minal (GreenIBlack ( + ) I  and negative probe to  A I A 1 8 1  I 

18 terminal (BlackiRed ( - ) I  of system checker :- 0 r 5v 4, ,id" "9, 
Over 31 above 1500 ,om' 

- 
harness. 

- Open circuit in BlacklYellow wire be- ' 

p a r t  engine. tween Regulator fuse (10A) and idle 

NOTE: Measure control solenoid valve. 
within 1 0  seconds. - Open circuit in Green/Black wire be- , NOTE: No voltage 

< tween idle control solenoid valve and available. 
ECU. 

- Open circuit in idle control solenoid 
valve. 

, !- Faulty ECU. NOTE: Voltage should be above 9 V. 

Raise engine speed over 1,500 rpm. I I 

/ Is more than 9 V available? ) NO Faulty ECU. 



AlT ldle Control Solenoid Valve Inspection 

NOTE: Apply parking brake securely. 

Connect system checker harness between 
ECU and wire harness connector. 

/ Start engine. I 
\. P 

I 
I 

--A 

I / Shift transmission into "D3" or "D4". I 

Measure voltage between A1 4 terminal 
(Green (+I) and A18 terminal (BlackIRed 
(-1) of system checker harness. 

1 N 0 
Is 0- 1.5 V available? 

A14 l + l  A18 ' 1 

L-J 
0 < 5 " )  

- Open circuit in BlackIYellow wire 
between Regulator fuse ( 1  0A)  
and A/T idle control solenoid 
valve. 

- Open circuit in Red wire between 
AIC idle boost solenoid valve and 
ECU. 

- Open circuit in A/T idle control 

solenoid valve. 

Faulty E C U  NOTE: Voltage should be above 9 V. I 
AIC ldle Boost Solenoid Valve Inspection I 

ECU and wire harness connector. 

I Start engine. I 
I 

Turn AIC switch ON. 

-7 2 7 I 

1 Check that compressor and condenser 
/ cooling fan work. 

I 
A 1 8 1  i 

r 

I 
1 -- 

I Measure voltage between B1 terminal 
I (Blue1 Yellow ( + ) I  and A1 8 terminal Open circuit in BlackiYellow wire / (BlackiRed I - ) )  of system checker har- between Regulator fuse (10A) 

and A/C idle boost solenoid valve. 

NO - Open cirucit in Green wire bet- NOTE: No voltage 
ween AIT idle control solenoid 
valve and ECU. 

t Open circuit in AIC idle boost 
solenoid valve. 

Faulty ECU. NOTE: Voltage should be above 9 a / .  



Idle Control 
Tr~ubleshooting Flow Chart IcontRd% 

I Fast Idle Control Solenoid Valve Inspection 

/ Connect system checker harness between 1 
/ ECU and wire harness connector .  I - 
/ Jack up the front of the car and support 1 
1 w i th jackstands. Block rear wheels and 
1 set the parking break. i 
1 Start engine. Place the shift or selector 1 

lever in spcond or 2 position, and open ; 1 the thro!tly slightly ( to at least 2,000 1 
I 
I 

-I----- 
,---- - 
1 Measure voltage between 84 term~nal  I 

; IBlueIBlack !+ I )  and A18 terrn~nal (Black/ 

1 Red ( -1 )  of system checker harness. -- 
A 1 0 1  1 0 4  

I , I  
I+ 

( 1 1  

Open circuit in Black/Yeiiow wire 
between Regulator fuse ( ?  OAI 
and fast idle control solenoid 

Is 6- 1.5 V available? Open circuit in RediGreen wire 
between fast idle control solenoid 
valve and ECU. 

NOTE: No voltage 
available. 

Open cirucit in fast idle control 
solenoid valve. 

L ~ a u l t y  ECU. NOTE: Voltage should be above 9 V 

NOTE: This inspection can also be taken at idle when 
engine is cold and atmospheric pressure is below 
660 mm Hg. 



- !die Control Solenoid Valve Test 

The idle control solenord valve IS activated by corn 
mands from the ECU. When the solenoid valve opens, 
this causes vacuum in the upper vacuum nose of the so- 
lenold valve (from the intake man~fold)  and Increases 
Idle speed under the following conditions. 
@ For a short perlod after starting the engine. 
@ Whenever electr~cal loads are turned ON (vacuum 

will drsappear when engine speed IS ralsed over 
1 500 rpm bv o ~ e r a t ~ n g  the t h r o t t l ~ )  

When the valve is open 9V or more should be avarlable 
between the BlackIYellow termlnal ( + ) and Green, 
Black terminal ( - I of the maln harness. 

1. Disconnect the wire harness from the idle control 
solenoid valve. 

2. Disconnect the upper vacuum hose of the solenoid 
valve from the intake manifold. 

3. Apply vacuum to the hose. 
Vacuum shouid hoid steady. 
If it does not hold vacuum, replace the valve and re- 
test. 

4. Attach the battery positive terminal t o  the 
BlackiYellow terminal of the solenoid valve, and 
battery negative terminal to  the GreeniBlack 
terminal. 

5. Apply vacuum to  the hose. 
I t  should not hold vacuum. 
If it holds vacuum, replace the valve and re-test. 

GREENIBLACK BLACKIYELLOW 

Fast idle Control Solenoid Valve 1 Test 
The fast idle control solenoid valve is open when the 
coolant temperature is below - 15*C  (5OF). If the 
coolant temperature is below 40°C (104OF), it is 
energized only when the atmospheric pressure is 660 
mmHg or iess. In either case, vacuum is produced in the 
# I  8 vacuum hose between the solenoid valve and air 
f low tube. 
Also, the solenoid valve opens wi th .the vehicle speed 
more than 10 mph and the engine speed more than 
2,000 rpm, 
When the valve is open, 9 V or more should be available 
between the BlackIYellow terminal (+) and RedIGreen 
terminal (-1 of the main harness at the control box. 

1. Disconnect the 6-P connector from the control box. 

2. Disconnect #23 vacuum hose from the vacuum 
hose mainfold. 

3. Apply vacuum to  #23 hose. 
I t  should hold vacuum. 
If it does not hold vacuum, replace the valve and re- 
test. 

#23 NOSE 

4. Attach the battery positive terminal to  the 
Black!Yellow terminal of the control box connector 
and battery negative terminal to the Orange 
terminal. 

5. Apply vacuum to  the hose. 
It should not hold vacuum. 
If it holds vacuum, replace the valve and retest. 



A/T Idle Control Solenoid Valve r I Test 
The A/T idle control solenoid valve is energized when 
the A/T shift lever is in gear, allowing air t o  bypass the 
throttle valve and maintain the specified idle speed. 

When the valve is open, 9V or more should be available 
between the Bleck/Yellow terminal ( + ) and Green ter- 
minal ( - ) of the main harness at the control box. 

I 1. Disconnect the 6-P connector from the control box. I 
2. Disconnect the #23 vacuum hose from the 

vacuum hose manifold. 

3.  Apply vacuum t o  #23 vacuum hose. 
It should hold vacuum. 
If it does not hold vacuum, replace the valve and re- 
test. I 

VACUUM PUMPIGAUGE 

I 
4. Attach the battery positive terminal to  the 

BlackIYellow terminal of the control box connector 
and battery negative terminal to  the Blue terminal. 

5. Apply vacuum t o  the hose. 
It should not hold vacuum. 
If it holds vacuum, replace the valve and retest. 

- A/C ldle Boost Solenoid Valve 
Test 
When the solenoid valve is energized, vacuum is 
directed from #12 vacuum hose t o  the AIC idle boost 
valve through vacuum hose #I  9. 9V or higher should 
be detected betwen the Black/Yellow terminal ( + )  and 
Red terminal ( - ) of the main harness at the control 
box. 

1 .  Open the control box lid and disconnect the 6-P 
connector from the control box, 

2 .  Disconnect the lower vacuum hose of the A/C idle 
boost solenoid valve (between the valve and the 
check valve) from the check valve. 

3. Apply vacuum t o  the hose. 
It should hold vacuum. 
If  it does not  hold vacuum, check for the check 
valve. 

If the check valve is OK, replace the solenoid 
valve and re-test. 

I 
VACUUM PUMPIGAUGE 
A973X-041 -XXXXX 

4. Attach the battery positive terminal to  the Black/ 
Yellotv terminal of the control box connector and 
battery negative terminal t o  the Red terminal. 

5. Apply vacuum t o  the hose. 
It should not hold vacuum. 
If it holds vacuum, check for the check valve. 

@ If the check valve is OK, replace the solenoid 1 
valve and retest. 

, , 



I .  Start engine and warm up to  normal operating 
temperature (cooling fan comes on). 

2. Connect a tachometer. I 
3. Disconnect the upper vacuum hose of the idle con- 

trol solenoid valve (between the valve and intake 
manifold) from the intake manifold. 

4. Cap the end of the hose and intake manifold. 

/ IDLE CONTROL 
VACUUM HOSE SOLENOID VALVE 

5. Check the idle speed wi th  headlights, heater 
blower, rear window defogger, cooling fan and air 
conditioner off.  

ldle Speed should be: 

-- 
Manual 7 5 0  t 50  rpm 

Automatic 7 5 0  k 5 0  rpm (in "N" or "P") 

Adjust the idle speed, if necessary, by turning the 
adjusting screw on the top of the throttle body. 

ADJUSTING SCREW 

6.  Check the idle speed wi th heater fan switch at HI 
(right end) and air conditioner on. 

ldle Speed should be: 

Adjust idle speed, if necessary, by  turning the ad- 
justing bolt on the AIC idle boost valve. 

A!C IDLE BOOST 
VALVE 

\ 
ADJUSTING BOLT 

7. After adjustment, connect the idle control solenoid 
valve vacuum hose. 

8. On Automatic Transmission model, after adjusting 
the idle speed, check that it remains within the 
specified limit when shifted in gear ( ' ' 0 3 ' '  or " 0 4 " ) .  

ldle speed should remain: 
750 2 50 rpm (in "D3" or "D4") 

9. Check the idle speed wi th headlights, heater blow- 
er, rear window defroster, and cooling fan on but  
air conditioner off.  
It should be the same as normal idle speed. 

NOTE: If the idle speed is not within specifica- 
tions, see Troubleshooting on page 11-68 and 69. 



Fuel Pressure 

I 1. Relieve fuel pressure 

2. Remove the service bolt on the top of the fuel filter 
while holding the banjo bolt w i th  another wiench 
and attach the fuel pressure gauge. 

3 .  Start the engine. Measure the fuel pressure wi th 
the engine idling and the vacuum hose of the pres- 
sure regulator disconnected. 

Pressure should be: 
250-279 kPa (2.55-2.85 kg/cm2, 36-42 psi) 

FUEL PRESSURE GAUGE V A C U U M  
0 7 4 0 6  - 0 0 4 0 0 0 1  

\ PRESSURE 

FUEL 
FILTER 

@ If the fuel pressure is not as specified, first 
check the fuel pump (page 11 -91 ) .  It the pump 
IS OK check the following: 

- If the pressure is higher than spec~fied, inspect 
for: 

Pinched or clogged fuel return hose or piping, 
I Faulty pressure regulator. 

- If the pressure is lower than specified, inspect 
for: 
* Clogged fuel filter 

Pinched or clogged fuel hose from the fuel 
tank to  the fuel pump 
Pressure regulator failure (page 4 4 -89). 
Leakage in the fuel line 

- Weliewing 

@ Do not  smoke whiie working on the fuel system. 
Keep open flames or sparks away from the work 
area. 

@ Be sure to  relieve fuel pressure while the engine 
is off.  

NOTE: Before disconnecting fuel ptpes or hoses, 
release pressure from the systern by laosen~ng the 
6 m m  servlce bolt at top of the fuel f~ l ter .  

I .  Disconnect the battery negative cable from the bat- 
tery negative terminal. 

2. Use a box erid wrench on the 6 m m  service bolt at 
top of the fuel filter, while holding the speclal banjo 
bolt wi th another wrench. 

3 ,  Place a rag or shop towel over the 6 m m  service 
bolt. 

4. S!owly loosen the 6 m m  service bolt one complete 
turn. 

SERVICE BOLT 
12 Al-rn (1.2 kg-m, 9 Ib-ft) 

I 

NOTE: 
@ A fuel pressure gauge can be attached at the 6 

m m  service bolt hole. 
@ Always replace the washer between the service 

bolt and the special banjo bolt, whenever the 
service bolt is loosened to  relieve fuel pressure. 

@ Replace all washers whenever the bolts are 
removed to disassemble parts. 



Fuel Injectors 

I NOTE: Check the following items before testing idle 
speed, ignition timing, valve clearance and idle CO %. 

If the engine will run: 
1. With the engine idling, disconnect each injector 

connector individually and inspect the change in 
the idling speed. 
6 If the idle speed drop is almost the same for each 

cylinder, the injectors are normal. 
@ If the idle speed or quality remains the same 

when you disconnect a particular injector, 
replace the injector and re-test. 

If the engine cannot be started. 
1. Remove the connector of the injector, and measure 

the resistance between the 2 terminals of the 
injector. 

Resistance should be: 1 .%-2.5R 

I 

2. Check the clicking sound of each injector by 
measns of a stethoscope when the engine is idling. 

INJECTOR 

@ If any injector fails to  make the typical clicking 
sound, check the sound again after replacing the 
injector. 
- If clicking sould is still absent, check the 

following: 
Whether there is any short-circuiting, wire 
breakage, or poor connection in the 
YellowJBlack wire betmeen the resistor 
and the main relay. 
Whe?hes the resistor is open or corroded 
(page 1 1-89). 
Whether there is any short-circuiting, wire 
breakage, or poor connection in the 
RedIBlack wire between the resistor and 
the injector. 
Whether there is any short-circuiting, wire 
breakage, or poor connection in the wire 
between the injector and the ECU. 

If all are OK, check the ECU (page 11 -61 1. 

If resistance is not as specified, replace the 
injector. 
If the resistance is as specified, check the fuel 
pressure (page 1 1-86). 
- If the fuel pressure is as specified, check the 

following: 
Whether there is any short-circuiting, wire 
breaksge, o i  poor connection i r l  the 
YeilowJBlack wire between the resistor 
and main relay, 
Whether the resistor is open or corroded 
(page 1 1-89). 

* Whether there is any short-circuiting, wire 
breakage, or poor connection in the Red1 
Black wire between the resistor and the 
injector. 
Whether there is any short-circuiting, wire 
breakage, or poor connection in the wire 
between the injector and the ECU. 

If all are OK, check the ECU (page 11-61 1. 



Fuel Injectors 

Do not  smoke during the work. Keep 
open flames away f rom your work area. 

1 .  Disconnect the battery negative cable from the 
battery negative terminal. 

2. Relieve fuel pressure (page 1 1-86). 

3. Disconnect the connectors of ?he injec?ors. 

4. Disconnect the vacuum hose and fuel return hose 
from the pressure regulator. 

NOTE: Place a rag or shop towel over the hose and 
tube before disconnecting them. 

5.  Loosen the retainer nuts on the fuel pipe. 
6. Remove the fuel line. 
7 .  Disconnect the fuel pipe. 
8. Remove the injectors from the intake manifold. 

9. Slide new cushion rings onto the injector 

10. Coat new O-rings wi th clean engine oil and put 
them on the injectors. 

11.  Insert the injectors into the fuel pipe first. 

12. Coat new seal rings wi th clean engine oil and press 
them into the intake manifold. 

13. lnstall the injector and fuel pipe assembly in the 
manifold. 

CAUTION: To prevent damage t o  the O-ring. 
install the injectors i n  the fuel pipe first, then install 
them in  the intake manifold. 

INTAKE MANIFOLD FUEL PIPE 

14. Align the center line o the coupler wi th the mark on 
the fuel pipe. 

-MARKINGS 

I 

15. Install the fuel line. 

16. Install and tighten the retainer nuts. 

17. Connect the vacuum hose and fuel return hose to  
the pressure regulator. 

18. Install the couplers on the injectors. 

19. Turn the ign~tron switch ON but do not operate the 
starter. After the fuel pump runs for approximately 
t w o  seconds, the fuel pressure in the fuel line rises. 
Repeat this t w o  or three times, then check whether 
there is any fuel leakage. 



Injector Resistor 

I 1. Disconnect the resistor connector. I 
1 2. Check for resistance between each of the resistor I 
I terminals (E, D, C and €3) and the power terminal I 

I Resistance should be: 5-7 R 

* Replace the resistor wi th a new one if any of the 

Pressure Regulator 

I 
I Do  not  s m ~ k e  during the test. Keep 

open flames away from your work area. 

1. Attach a pressure gauge to the service port of the 
fuel filter (page 1 1-86). 

Pressure should be: 
250-279 kPa (2.55-2.85 kg/cm2, 36-41 psi) I 

I I FUEL PRESSURE GAUGE 
07406 - 040801 

V A C U U M  
HOSE - - 

\ PRESSURE 

2 .  Check that the fuel pressure rises by disconnecting 
the vacuum hose from the regulator. 

6 If the fuel pressure does not rise, check whether 
it rises when the return hose is Eightly pinched. 

PRESSURE / \ 
REGULATOR RETURN HOSE SHOP TQWEL 

- If the pressure does not rise, replace the regu- 
lator and re-test. 



Pressure Regulator Fuel Filter 
- Replacement 

Do not  smoke while working on fuel 
system. Keep open flame away from work area. 

1 .  Disconnect the negative terminal of the battery. I 
2. Place a shop towel under the pressure regulator, 

then relieve fuel pressure (page 11 -86). 

3. Disconnect the vacuum hose and fuel return hose. I 
4. Remove the t w o  6 m m  retainer bolts. I 

O-RING 
Replyce 

10 Pd.6 (1.0 kg-m. 7 ft-lbl 

NOTE: 
@ Replace the O-rings. 
0 When assembling the regulator, apply clean 

engine oil t o  the O-ring and assemble i t  into i ts 
proper position, taking care not t o  damage the 

I O-ring. 

Do not  smoke while working on fuel 
system. Keep open flame away from work area. 

The filter should be replaced: every 4 years or 60,000 
miles (96,000 km), whichever comes first or whenever 
the fuel pressure drops below the specified value 
(250-279 kPa, 2.55-2.85 kg/cm2, 3 6 - 4 1  psi wi th 
the vacuum pressure hose disconnected) after making 
sure that the fuel pump and the pressure regulator are 
OK. 

1. Disconnect the battery cable from the negative 
terminal. 

I 2. Place a shop towel  under and around the fuel filter. 

I 3. Relieve fuel pressure (page 1 1-86). I ( 4. Remove the t w o  12 m m  banjo bolts from the filter. I 1 5. Remove the fuel filter clamp and fuel filter. I 
6 .  When assembling, use new washers, as shown. I 

SERVICE BOLT 

BANJO BOLT 12 N.m (1.2 kg-m, 9 Ib-ft) 

12 N-m f 1.2 kg-m, 9 ib-ft) 



Fuel Pump 

Do not smoke during the test. Keep open 
flame away from your work area. 

1 .  With the ignition switch OFF, disconnect the con- 
nector from the main relay near the under-dash 
fuse box. 

2. Connect the YellowiBlack wire and Black/Yellow 
wire with a jumper wire. 

YELLOWIBLACK 
1 

3. Relieve fuel pressure as described on page 1 1-85, 
then tighten the service bolt. 

4. Disconnect the fuel return hose from the regulator. 
5. Turn the ignition switch ON, measure the amount 

of fuel flow for 10 seconds, then turn the ignition 
switch OFF. 

Amount should be: 
230 cc (7.8 oz) min. in 10 seconds at 12 V 

9 If fuel flow is less than 230 cc (7.8 oz), or there 
is no fuel flow, check for: 

Clogged fuel filter 
Clogged fuel line 
Pressrue regulator failure 

If you suspect a problem with the fuel pump, check that 
the fuel pump actually runs; it should make noise when 
it is ON. If the pump does not make noise, check as 
follows. 

1. Block front wheels. Jack up the rear of the car and 
support with jackstands. 

2. Remove the fuel pump cover and disconnect the 
connector. 

CAUTION: Be sure to  turn the ignition switch OFF 
before disconnecting the wires. 

3. Check that battery voltage is available at the fuel 
pump wire connector when the ignition switch is 
turned ON. (Positive probe to the Yellow/Black 
wire, negative probe to the Black wire) 

9 If battery voltage is available, replace the fuel 

pump. 

If there is no voltage, check the main relay and 
wire harness (page 1 1-93). 



Fuel Pump 

r Rep'acement 
Do not smoke while working en fuel 

system. Keep open flames away from your work area. 

1. Relieve fuel pressure (page 1 1-86). 
2. Block front wheels. Jack up the rear of the car and 

support w ~ t h  jackstands. 

3 .  Remove left rear wheel. 
4. Remove the fuel pump cover. 
5 .  Remove the three bolts, then remove the fuel pump 

wi th  its mount. 
6. Disconnect the fuel lines and 2-P connector. 

7. Remove the clamp and then remove the fuel pump. 
8. Remove the fuel line and the pulsation damper from 

I the pump. 

PULSATION 

1 28 N-rn (2.8 kg-rn, 20 lb-ft) 

CAUTION: Do not disassemble the pump 
9. Install the new fuel pump onto its mount. 

10. Carefully clean the sealing surface of the flared fuel 
line, then install it onto the fuel pump and tighten 
the flare nut. Reinstall the fuel hose and pulsation 
damper onto the front of the fuel pump. 

11. Reconnect the 2-P connector and reinstall the fuel 

pump. 
12. Have someone turn the ignition switch t o  ON while 

you watch the fuel pump connections for leaks. 
Repeat this check t w o  or three times to  be sure that 
there are no fuel leaks. 

Main Relay 

r Test 
1 .  Remove the main relay, near the under-dash fuse 

box. 

2. Connect the battery positive terminal t o  the No. 4 
terminal and the battery negative terminal t o  the 
No. 8 terminal of the main relay. Then check for 
continuity between the No. 5 terminal and No. 7 
terminal of the main relay. 

* If there is continuity, go on to  step 3 .  
If there is no continuity, replace the relay. 

No. 8 

No. 4 
No. 2 

w 

IG. SW. 

GROUND 

ST. SW. 

FLR 

BAT. @ 

FUEL 
PUMP 

3. Connect the battery positive terminal t o  the No. 5 
terminal and the battery negative terminal to  the 
No. 2 terminal of the main relay. Then check that 
there is continuity between the No. 1 terminal and 
No. 3 terminal of the main relay. 

* If there is continuity, go on t o  step 4. 
If there is no continuity, replace the relay. 

4. Connect the battery positive terminal to  the No. 3 
terminal and battery negative terminal t o  the No. 8 
terminal of the main relay. Then check that there is 
continuity between the No. 5 terminal and No. 7 
terminal of the main relay. 

* If there is continuity, the relay is OK; if the fuel 
pump still does not work, go to  Harness Testing 
in the next column. 

@ If there is no continuity, replace the relay. 



- Harness Test 

1. Keep the ignition switch in the OFF position. 

2. Disconnect the main relay connector. 

3. Check for continuity between the Black wlre @ in 1 
the connector and body ground 

4. Attach the posl txe probe of voltmeter to  the 
I 

Yellow/B!lie wlre il and the negatlve probe to the 

Black wire i3. 1 I 

@ If there is no voltage, check the wiring hel\/veen 
the bartery and the rnain relay as well as ECU 
fuse (1  5 8 )  in The under-hood relay box. 

5 .  Attach the pos~tive probe of voltmeter to  the 
Black"r'ello",wire @' and the negative probe to  the 
Black wlre 51, 

6 .  Turn the ignttron switch ON. 

Battery voltage should be ava!labie. 

@ if there is no vo!tage, check the wiring frorn the 
ignition switch and the main relay as weif as 
Regulator fuse i 1 OA). 

7. Attach the positive probe of voltmeter to  the 
r? 

Black, White wlre '5 and the negative probe to  the 
Black wire 0. 

8. Turn the ignition switch to  START position. 

Battery voltage should be available. 

@ i f  there is no voltage, check the wiring between 
the ignition switch and main relay as well as 
starter fuse ( 1  QA).  

9. Gonnec: a jumper wire between the BlackiYellow 
wire (3 and YeilowiBlack wire e. 

The :i.iel pump skauld work. 

@ If the fue! pump does not work, check the wiring 
between the main relay and fuel pump, and the 
wirlng from the fuel pump to the ground (Black 

i wire). 



Fuel Tank 

DO not smoke while working on fuel 6. Place a jack or other support, under the  tank. 
system. Keep open flame away from work area. 

1 .  Block front wheels. Jack up the rear of the car and 7 .  Remove the strap nuts and let the straps fall free 

support wi th jackstands. 
8. Remove the fue! tank. 

2 .  Remove the drain bolt and drain the fuel into an 
approved container. NOTE: The tank may have stuck on the undercoat 

applied to  its mount. To remove carefully pry Ir off 
the rnnilnt 1 3 Remove the exhaust silencer isect~on 9). 

4. Disconnect the sending unit connector. 

5. Disconnect the hoses. 

CAUTION: When disconnecting the hoses, slide 
bac! 'he clamps, then twist  Roses as you pull, to 
avoid damaging them. 

9. Install a new washer on the drain bolt, then install 
parts in the reverce order of removal. 

" v & TANK 
TANK STRAPS Y M o C i N T l i v G  N U T  



Fuel Gauge 

1. Disconnect the fuel gauge sending unit connector 
and connect the YeliowiWhite terminal and the 
Black terminal at the power source side wi th a 
piece of jumper wire. 

@ R WIRE 

-- 

11 
2. Turn the ignition swrtch ON. 

Check that the pointer of the fuel gauge starts 
moving toward F. 

CAUTION: Turn the ignition switch OFF within 5 
seconds, before the pointers reaches "F" mark on 
the gauge dial. Failure to turn the ignition switch 
OFF before the pointer reaches the "F" mark may 
cause damage to the fuel gauge. 

If the pointer of the fuel gauge does not swing ar 
all, check the fuse, wire harness and connector. 
Replace the fuel gauge if they are normal, 

@ Inspect the fuel gauge sending untr if the fuel 
gauge if OK. 

Fuel Gauge Sending 
Unit 

1. Remove the fuel tank (page 11-94). 

I 2. Remove the fuel gauge sending unit. 

FUEL SENDER WRENCH 
07920- SB20000 

3 .  Measure the resistance between A and B termi- 
nals a? E (EMPTY), I j 2  (HALF FULI-) and F (FULL) 
by moving tEie float. 

t 

+ 
Resistance 

d) IF unable l o  obta!r rbe above ~eadings, replace 
The iu6.l u n ~ t  m ~ t h  3 IWVJ one. 



Fuel Pipe Unit Low Fuel Warning Light 
- Replacement 

1. Remove the fuel tank (page 11 -94) .  

2. Remove the fuel pipe unit 

FUEL SENDER WRENCH 
07920- S520000 

3. Clean the filter at the end of the pipe unit. 

4. Apply a thin layer of white grease to the new O-ring 
before installation. 

- Test 

1 .  Park car on level ground 

Do not smoke while working on fuel 
system. Keep open flame away from work area. 
Drain fuel only into an approved container. 

2 .  Drain fuel tank into an approved container 

3. Add less than 10T !2.6 U.S. Gal.! of fuel and turn 
the ignition switch on. 

The low fuel warning light should come on within 3 
minutes. 

0 If the warning does not come on, remove the 
fuel tank (page 1 1-94) disconnect the connector 
from the fuel gauge sending unit, connect the 
~ o s i t i v e  (f) terminal of the voltmeter to  the 
Greenifled terminal of the 3P connector, ground 
the negative (-1 terminal of the voltmeter to  the 
body ground, and measure the voltage. 

- if there is voltage, replace the fuel gauge send- 
ing wit. 

- If there is no vol?age, it indicates broken wire 
harness (YellowiWhite) or faulty connection of 
the terminals. 

@ If the warning comes on, make sure that it goes 
off wi th the connector disconnected from the 
fuel gauge sending unit. 

- If the warning light stays on, it indicates shorted 
harness. 

- If the warning light goes off, replace the fuel 
gauge sending unit. 



Throttle Cable 

r lnspectionlAdjustment r Replacement 
I I 

1 .  Warm up the engine to  normal operating tern- 1. Loosen the locknut and remove the throttle cable 
perature (cooling fan comes on). from the cable bracket. 

2. Check that the throttle cable operates smoothly 2. Remove the cable from the throttle linkage. 
wi th no binding or sticking. Repair as necessary. 

3. Check cable free play at the throttle linkage. Cable 
deflection should be 10-  12 m m  (0.39-0.47 in.) 

Deflection 10- 12 mm ADJUSTING NUT 

LOCKN'UT CABLE BRACKET 

4. If deflection is not within specs, loosen the locknut 
and turn the adjusting nut until the deflection is as 
specified. 

5. With the cable properly adjusted, check the throttle 
valve t o  be sure it opens fully when you push the 
accelerator pedal t o  the floor. Also check the throt- 
tle valve to  be sure it returns to  the idle position 

THROTTLE ,LINKAGE CABLE BRACKET 

CABLE / ADJUSTING 

1 3. Hold the cable sheath, removing all slack from the 1 
I cable. 

4.. Turn the adjusting nut until it is 3 m m  10.1 2 in) 
away from the cable bracket. 

5, Tighten the locknut. The cable deflection should 
now be 10 -12  mm (0.39-0.49 in). If not, see 
lnspeclioniAdjustrnent. 

I 



Throttle Body 
- Inspection 

CAUTION: Do not  adjust the throttle stop screw since 
it can not  be reset except a t  the factory. 

I. Start engine and warm up to  normal operating 
temperature (cooling fan comes on). 

2. Disconnect the vacuum hose ( to  the canister) from 
the top of the thrnttie body; connect a vacuum 
gauge to  the throttle body. 

VACtlUMlPRESSURE 
GAUGE 
A9295-237-81167 

3. Allow the engine to  idle and check that the gauge 
indicates no vacuum. 

4. Check that vacuum is indicated on the gauge when 
the throttle is opened slightly from idle. 

If the gauge indicates n u  vacuum, check the 
canister port. If the canlsrer port is clogged, 

5. Stop the engine and check that the throttle cable 
operates smoothly without binding or sticking. 

@ If there are any abnormalities in the above steps, 
check for: 

- Excessive wear or play in the throttle valve 
shaft. 

- Sticky or binding throttle lever at full close 
position. 

- Clearance between throttle stop screw and 
throttle lever at full close position. 

THROTTLE STOP SCREW THROTTLE LEVER 

Replace the throttle body if there is excessive play in 
the throttle valve shaft or if the shaft is binding or 
sticking. 



Disassembly 

GASKET 

All" THROTTLE CABLE 

CAUTION: 
e The throttle valve stop screw 1s non-adjustable. 
o On cars w i th  A/T, adjust the throttle cable (page 1 1-97) and AIT throttle control cable (sectton 151 after reassembly. 

DASHPOT DIAPHRAGM 
Test, page (17-101) 

THROTTLE ANGLE SENSOR 
Troubleshoottng, page 1 1-68 
Test, page 1 1-74 

O-RING' 

/ I I Replace ! 
IDLE ADJUSTING 
SCREW 



Fast Idle Valve 
r inspection 

NOTE: 
The fast idle valve is factory adjusted, it should 
not be disassembled. 
Check the PCV (engine breather) circuit hoses 
for proper connection and condition. 

@ Check that the throttle valve is fully closed. 

If idle speed is too high after engine is warmed up: 

I 1. Confirm that the engine is fully warmed up. 

I 2 .  Check whether the idling control function is normal 
(page 1 7-85i. 

3. Remove the cover of the fast idle valve. 

4. Check that the valve is completely closed. If not, an 
air suction sound can be heard in the valve seat 
area. i t  can be detected by putting your finger on 
valve seat area. 

1DbE VALVE ASSY 

@ if any suction is heard, the vaives is leaking. 
Replace the fast idle valve and adjust idle :;peed 
(page 1 1-82]. 

If idle spesd is roo [ow after engine is warmed up: 

1 .  Remove the idie adjusting screw. 

2 .  Wash the idie adjusting screw and the air bypass 
channel wi th carburetor cleaner. 

3. Readjust idle speed after cleaning. 

If fast idle speed is iow when engine is coid (coolant 
temperature below JO°C (86OF). (Fast idle valve may 
be stuck closed): 

Fast idle speed should be: 
1.000- 1,800 rpm for M/P 
1.000- 1,800 rpm for A/T (in "Mu 'or " P a ' !  

1. Remove the fast idle valve assy from the throttle 
body. 

2 .  Apply cold water and cool down the wax part of 
the fast idle valve t o  5-3Q°C (41 -86OF). 

3. Biow rhrough porx A o i  the fast idie valve, and 
check that a fairly large amount of air f lows w ~ t h -  
ou1 resk3ance. 

72 M-rn (1.2 kg-nr, Ib-ft) 

@ If air does not f low or the resistance is large, re- 
place the  fa.: idie valv-. and adjust idle speed. 
(page  11 -821 



Dashpot System 

I 1 . With the engine shut off, slowly open the throttle 
arm until the dashpot rod is raised up as far as it will 

1 DASHPOT DIAPHRAGM 

1 2. Release the throttle arm and measure the time until 
the throttle arm contacts the stop screw. 

Time should be: less than 2 seconds 

If the time is over 2 seconds, replace the 
dashpot check valve and re-test. 

If the rod does not operate, check for bound 
linkage, or for clogged check valve or vacuum 
line. 

- If they are OK, replace the dashpot diaphragm 
wi th  a new one. 





Emission Controls 

Carbureted Engine .. .. . . . . . . . . . . . . . . . . . . . .. 1 2-1 
Fuel-Injected Engine . . . . . . . . . . . . . . . . . . . . . . . 12-55 





Carbureted Engine 

System Description ........................ 12-2 
Inspection ... ... ..... .. .......... ..*........... 12-25 



Description 
Interconnect Diagram 



iJuwtn v n t v t  
CONTROL SULENOlD 

Control Box 1 vka.cuub.. SWITCB-I 4 -- ~ ."- 
,//--. . 

/ L  AIR FILTER VALVE 

EGRGONTROL 
SOLENOID VALVE A 

i 
\ Ib r l  I {  inn rnnt-rnnr \ P CRANKING 

1. ?&wflgP - \,, AIR SUCTION 

.-VV",r, L."," l nu," 

SOLENOID VALVE LEAK SOLENOLD 

CHECK VALVE H 

PQWR VALVE 
LOCK SOLENO 
VALVE 

SOLENOID 

VACUUM SWDTCH B 

EGR CONTROL VALVES A & 5 

Control Box -2  

- \V  .i, 

-53 \\>, \. /----- 

COIUSTANT 
\. 

\ 

CHECK 

I< ,/ ANTI-AFTERBURN 

/ / VALVE 

\ ;;;;;;" 
SOLENOID VALVE 

FREQUENCY ' 
SOLENOID VALVE B CHECK VALVE D 



Description 
Vacuum and Electrical Connections 

,c POWER V A L V E  LOCK SOL.ENOID V A L V E  
2 CRANKING LEAK SOLENOID VALVE 
3 POWER V A L V E  CONTROL SOLENOID V A L V E  
4 AIR SUCTION CONTROL SOLENOlB V A L V E  
z\ .' *a, n g, VC\LWY%A CGNTRCL SOLENOID V A L V E  
'& EGR CONTROL SOLENOID V A L V E  A 
5 FREQUENCY SOLENOID V A L V E  A 

'8' FREQUENCY SOLENOiD V A L V E  B 
3, ANTI-AFTERBURN CONTROL SOLENOID V A L V E  

CRANKING OPENER SOLENOID V A L V E  
'i> M A I N  AIR JET CONTROL SOLENOID V A L V E  

@ RIGHT PRlMARY SLOW MIXTURE CUT-OFF 
SOLENOID V A L V E  

13, LEFT PRlWTARY SLOW MrXTUPE CUT OFF  

5- 
SOLENOlD V A L V E  

4 VACUUM SblilTCH A - 
15 VACUUM SWlTCH B 
~6 VACUUM SWITCH C 
li CHECK VALVE A 
f2 CHECK VALVE B 
la CHECK VALVE C 
?O CHECK VALVE F 
21 CHECK VALVE E 
8 CHECK VALVE ( INTAKE AIR TEMP ) 
3 AIR BLEED VALVE A 
24 INTAKE AIR CONTROL DlrXPHRAGIVn 
23 DASHPOT CHECK V A L V E  
@ THERMOVALVE B 
27 TTHERMOVALVE A 
3 EGR CONTROL V A L V E S  A & B 
29 EEGRVALVE 
36 ANTI-AFTERBIJRII: V A L V E  
37 A1R CONTROL V A L V E  A 

12 AiP  CONTROL ! 14b \ lE  B 
93 CONSTANT VACUUM V A L V E  

5% AIR SUCTION V A L V E  
@ CHOKE OPENER 
36, THROTTLE CONTROLLER 
37 INTAKE AIR TEMPERATURE SWITCH - 
JS TWEXMCSEPJSOX 
$9, CONTROI. UN IT  
40, SPEED SENSOR 
@ AIR JET CONTROLLER 
42 CATALYTIC CONVERTER 
43 OXYGEN SENSOR 
k CHECK V A L V E  D 
65 DISTRIBUTOR VACUUM ADVANCE 
4& DISTRIBUTOR 
47 SURGE TANK A 
@ S U R G E T A N K B  
4 lGN lT lON SWITCH 
5Q INNER VENT SOLENOID V A L V E  
57 AIR VENT CUT-OFF SOLENOID VALVE 
52 POWER V A L V E  
53 CANiSTER 
C4 TWO-WAY VALVE 
55 PCVVALVE 
56 BLOW-BY FILTER 
5 7  VACUUM TANK A 
58 lGNlT lON COIL 
59 AIR FILTER 
60 A IR CHAMBER A 
61 AIR CHAMBER B 
6 2  AUXIL IARY COIL 
@ CHECK VALVE G 
64 CHECK VALVE H 
@ AIR BLEED VALVE B 
63 VACUUM TANK B 

THERMOVALVE C (in the air cleaner case) 
@' AIR LEAK SOLENOID VALVE 



r Crankcase Control 

The poir ive crankcase ventilation (PCV) system i s  drsignid to pi-eveni blow-by gas from escaping to the atmosphere, 
The PCV valve contains a spring loaded plunger. When the engine starts, the plunger in the PCV valve is lifted in propor- 
tion to  intake manifold vacuum and the blow-by gas is sucked directly into the intake manifold. 

FRESH AIR  

BLOW-BY VAPOR 



Description 
- Crankcase Controls (ckantYd) 

At idle and Parrialiy Open Throttle: I 
When the throttie valves are closed (idle) or partially open, blow-by vapor i s  returned directly to the intake manifold 
thi-ough the breather charnber and positive crankcase ventilation (PCV)  valve with fresh air. 

BREATHER - I PCV P 
INTAKE 

CHAMBER VALVE M A N I F O L D  
I I - 

CRANK- 
CASE 

J -- - -- 

V A L V E  AIR 
COVER CLEANER 

INTAKE M A N I F O L D  BREATHER HOSE 

AIR CLEANER 

PCV VALVE 

C 
, - , slow-BY 

LI  OUI DIVAPOR 

', SEPARATOR 
~ - - - - d  (Breather Chamber) 

_ FRESH AIR - BLOW-BY VAPOR 

A t  Wide Open Throttle: 

When the throttle valves are wide open, the intake manifold vacuum decreases and vacuum in the air cleaner increases. 
In response to intake manifold vacuum, PCV valve increases the blow-by vapor flow. A small amount of vapor is returned 
thtocjgh the val\i* cc;vei. breathe: hose and !n:s ?ht? air cleaner. 

r 
BREATHER lNTAKE I 

-- - -  M A N I F O L D  

I CRANK 
CASE r - -  

-4- 
AIR 

COVER , CLEANER 
.-A 

INTAKE M A N I F O L D  

) FRESH AIR 
---i- 

I BLOW BY VAPOR .------ 
"& . .-"- 



- Evaporative Controls 

Fuel Tznk Venting 

A two-way valve regulates the pressure or vacuum caused by changes in ternperature and fuel level inside the tank. 

( 1 )  Pressure relief - fuel vapor is allowed to escape as  vapor pressure increases with temperature 

(2) Vacuum rel~ef - fuel tank vacuum I S  rel~ebed when temperature decreases, or fuel IS pumped out to  the carburetor. 

Thermovalve B 

When the engine coolant temperature i s  above the s e t  temperature of thermovalve B, i t  closes and the purge control dia- 
phragm valve in the canister is opened by intake manifold vacuum. Fuel vapor is purged from the charcoal canister 
through the purge control diaphragm valve by venturi vacuum 

Fuel Filler Cap 

A two-way valve in the fuel filler cap acts as a safety device if  the evaporative control system inalfunclions. 

Carburetor Venting 

(I) The air vent cut-off solenoid valve regulates air flow to  the carburetor float bowls. 
When the engirie i s  not running, the outer air vent passage opens, so that fuel vapor in the float bowls can be vented 
into the charcoal canister. When the engine speed is above 500 rpm, the air vent cut-off solenoid valve opens the 
inner air vent passage, so that fuel vapor- in the float bowls can be vented into the air cleaner. 
When the engine is hot started, with the coolant ternperature above 7 0 ' ~  ( 1 5 8 ° ~ ) ,  the opening of the inner air vent 
passage i s  delayed momentarily to  ease engine start up. 

I 

/ D E L A Y  TIMER ' 
L i  J 

ENGINE SPEED ABOVE 500 rpm , V A C U U M  SWITCH A O N  
A N D  I A N D  

COOLANT TEMPERATURE , , COOLANT TEMPERATURE 

-7 1 1 COOLANTTEMPERATURE 
P L O W  70 C 1158 F) 1 OR ABOVE 70 C 1758 F)  OR 1 ABOVE 70 C (158 FI  

L-- -____a --.--__-_--_-J 

(2)  There i s  also an inner vent solenoid valve to control air flow to the carburetor float bowls. When the engine speed is 
above 500 rpm, the innei- vent solenoid valve normally opens the sub inner air vent passage, but will only allow fuel 
vapor to be vented to  the air cleaner. 



Description 

r Evaporative Controls (cont'd) 

IGNITION 
SWITCH 

*Located in control box -r 1 



- Exhaust Controls 

Exhaust emissions are controlled by the ten interrelated systems. 
1 Although the individual parts which make up the systems are different for some vehicles and each emission requirement, 

the principles of operation are the same. 

Control Systems 

The ten systems used to control exhaust emissions are: 

( 1 )  Intake Air Temperature Controls 
(2) Ignition Timing Controls 
(3) Throttle Control System 
(4)  Anti-afterburn Valve 
( 5 )  Air Jet Controller 
(6) Exhaust Gas Recirculation 
(7)  Catalytic Converter 
(8) Secondary Air Supply System 
(9) Main Air Jet Control System 
(10) Feedback Control System 



Air temperature in air cleaner below 100 F 

Description 
Intake Air Controls 

This system maintains uniform air temperature inside the air cleaner (approximately 100 '~) .  The carburetor receives 
fresh air, controlled within a narrow temperature range, regardless of outside temperature. 

HOT - Above 100' F (approx.) 

closed, manifold vacuum builds. 

- falls, outside air enters 
(heated air blocked.) 

I - prevents vacuum loss from air control diaphragm a t  wide-open throttle. 
. .  L -- I- 

t - prevents rapid pressure changes. Allows smooth operation of control door. 
-2 

Air temperature in air cleaner above '100" F 

R BLEED V A L V E  

F I X E D  ORIF ICE 

CHECK V A L V E  

e+---- Vacuum 

<::::= Outside 



r Ignition Timing Controls 

This system is designed to irnprove driveability at cold engine temperature by advancing the ignition timing. 
The vacuum control solenoid valve is operated by the control unit which receives signals from the intake air temp. sensor 
and the thermosensor (and the ignition coil, the vacuum switch C and the speed sensor for automatic). 
When the vacuum control solenoid valve opens to introduce manifold vacuum to the vacuum advance unit, the distribu- 
tor breaker plate is turned and ignition timing is advanced. 

' COOLANT TEMPERATURE j 
I BELOW 60°C (140'F) 1 
I AND k--- -- 
, INTAKE AIR TEMPERATURE ' 
I BELOW 1 8 " ~  (64°F) 
L-- 

1 
i 

r - - -AUTOMATIC TRANSMISSION CAR - - - - - - - - - 1 - 7 
I I 
I ( - - - -- 

I COOLANT TEMPERATURE 7 
i BELOW 7 0 " ~  ( 1 5 8 " ~ )  I 

I 
AM D 1 - 

- 7 

p -------------- L --- VACUUM CONTROL 
1 I VACUUM SWlTCH C OFF 

AND I 
- SOLENOID VALVE ON ' 

I I I r-4L_ _ A  
! VEHICLE SPEED BELOW 15 MPH 

AND 1 
1 1 ENGINE SPEED BELOW 1.000 r-! L _ - - 

COOLANT  TEMPERATURE^ I 

BELOW 7 0 ' : ~  (158°F) 1 
AN D 

VACUUM SWlTCH C ON 1 1 

AND 7------i I 
VEHICLE SPEED BELOW 15 MPH 1 BELAY TIME+ 

I 
AND 

ENGINE SPEED OVER 1.20a rpm 1 1 

I 



Description 
- Ignition Thing Controls (cont'd) 

I 

DISTRIBUTOR 

SPEED SENSOR 





Description 
Catalytic Converter --- 
The catalytic converter i s  used rc eorivert hydlocarbons (MC) ,  caibon rr;o;:oxic+e (CO) and oxides of nltrogen (NGx) in 
t he  cxhaust gas, to carbon dioxrcle (CO: ), drn~trogen (N:) and water vapor 

12-14 



- EGR 

The EGR System is designed to reduce oxides of nitrogen emissions (NOx), by recirculating exhaust gas through the 
EGR valve and the intake manifold into the combustion chambers. It is composed of an EGR valve, EGR control valves 
A and 5, EGR control solenoid valve A, thermosensor, and vacuum switch C. 

The EGR valve is operated by vacuum from the carburetor port and provides EGR volume proportional to engine loads (in- 
take air volume) by the operation of the EGR control valves A and 5. 

The EGR system recirculates exhaust gas only after the engine is up to normal operating temperature and then only 
while accelerating or crusing; these two conditions create the majority of NOx emissions. EGR flow IS cut off during 
idle, deceleration, and cold engine operation to assure good combustion during these conditions. 

@ The vacuum signal is ported above the idle throttle valve position to eliminate EGR a t  idle. 

The control unit senses the engine coolant temperature and intake manifold vacuum, and EGR flow is cut off by the EGR 
control solenoid valve A from the signal of control unit. 
When engine coolant temperature is cold, EGA flow is cut off in order to malntain driveability, and when the engine 
coolant temperature is hot, EGR flow is cut off during deceleration or idling. 

-- 
~ E R  CuT-OFF 1 
1 (EGR CONTROL SOLENOID, 
' VALVE A ON) , L--- 
------ --T--7 - .--___ 

L r-_-I_-_, 
1 COOLANT TEMPERATURE 7 OR ,VVF:UM SWITCH : BELOW 50°C 1122 FI i-- ____ __--l 





- Anti-Afterburn Valve 

The anti-afterburn valve lets fresh a i r  into the intake manifold when manifold vacuum suddenly increases; such as, during 
deceleration. 
When manifold vacuum suddenly increases (i.e. sudden deceleration), the diaphragm/valve unit i s  pulled downward. 
Air f low from the air chamber to the sensing charriber is restricted by an orifice, creating a pressure differential on the 
diaphragm, which holds the valve open. This unbalanced condition lasts for a I-evv seconds until the pressure in both 
chambers is equalized by air entering through the orifice, then the spiing pushes the diaphragm up, closing the valve. 

The anti-afterburn control solenoid valve is designed to cut off manifold vacuum f!ow to the top side cf the anti-after- 
burn valve diaphragm. 
When the anti-afterburn confro! solenoid valve opens, the anti-afterburn valve does not open because there is no vactium 
difference on both sides of the diaphragm. 

MANUAL TRANSFJIiSSlON 

' ANTI-AFTERBURN CONTROL 1 
1 SOLENOID VALVE ON 
1-_ _-- I 

1-__- 
I ENGtNE SPEED BE LOW 3,000 r z  

AND 
1 COOLANT TEMPERATURE 
I BELOW 70'6 1158°F) I 

r-- - 1 
ANTI-AFTERBURN CCNI'ROL 
SOLENOID VALVE ON i 

7- ----A 
-- --, -- - 

/<EKE SPEED BELOW 1 5 s  

I AND I 

I COOLANT TEMPERATURE ' BELOW 70'C (l58' F )  

+"ANTI-AFTERBURN 
CONTROL SOLENOID 
VALVE 

NTI-AFTERBURN 

I CONTROL k t ! ! ! ?  . 
UNIT  + 

F R Q M  IGNlTION COlL L 7 
--4---+-+---jllk 

BSlV SPEED SENSOR \ -  

"'Located In control box 3 2  

--- ----a- 



Description 

r Main Air Jet Control System 

To maintain optimum air-fuel ratio, the main air jet control system controls air flow into the main air jets of the car- 
buretor throats. When the car is being started, or running in the power mode, the control unit energizes the main air 
jet solenoid valve in the air cleaner to close the extra air passage, increasing fuel flow. 

MANUAL TRANSMISSION 

7- - - -  --- -- 
1 MAIN  AIR JET CONTROL - -1 
I SOLENOID VALVE ON I 

TEMPERATURE 1 OR 
1 BELOW 18°C j 

+ 
1 v ~ c u u a  
1 SWITCH A / 
i ON I 

AUTOMATIC TRANSMISSION 

F~G~A? 
TEMPERATURE 1 OR 

I BELOW 18°C 1 / (64'FI 1 
I 

SWITCH A ON 

I VEHICLE SPEED 1 1 BELOW 16 MPH 1 

AIR JET CONTROL 
NOlD VALVE 

*VACUUM SWITCH A 

CONTROL UNIT 

..--- 

'Located in control box ='I 



- Secondary Air Supply System ~------m~a--mw,- 

Ph~s system makes use of vacuum pulses in the exhaust man~fold to draw air from the a i r  -1eancr tn  i ' lc  0xha:rct man~foid 
to promote oxidation of hydrocarbons 
The controi unit energizes the alr suctlon control solenold valve to apply manlfold vacuum to tkle air suctfiori cut-off 
d~aphragrn valve, which opens the secondary air passage When negative pressure, created by exhaust pidlses, opens the 
air suct~on reed valve, fresh alr pours ~ n t o  the exhaust manifold 

The alr chambers act as silencers to reduce exhaust noise and the delay valve rnalntains th? proper a l r ' f i i ~ l  ITI>,~LYF! when 
shifting gears or during decelerat~on. 

AIR SUCTION CONTROL 1 I L- SOLENOID - I _ F  - VALVE - E- ON 

r---- - - . -- -- 

I 
! 

1 INTAKE AIR TEMPERATURE 
, ABOVE 18 'C (64 'F )  
1 A N D  
1 VACUUMSWITCHAOFF 
1 AN 0 
I ENGINE SPEED BELOW; 
/ Manual Transm~ssion 3,OQQ rprn 
, Autornat~c Transrn~ssion: 2,900 rprn 

AND 
COOLANT TEMPERATURE BELOW; 

' and 49 ST ---_-_____J 

1 Auto- 35 C 65' c 
nlat lc 

I L- i95'F) (149°F) 

---- 1 PNT-ATE AIR TEMPERATURE 
' ABOVE 18 C (64°F) 

? ' AND 
I 

I / VACUUM SWITCH C QFF 
AND 

VEHICLE SPEED ABOVE 15 MPM 1 I AND 
I I , COOLANT TEMPERATURE AEf4VE. 1 

T-------- 1 

I W l  ALT  1 
CAL i and 4 9 S T  I I 

C -1 , 

--+---r7 I kt:; I ,",",:.",, , ,749 jF)  , L.--i _____-- _r 11 , 





- Feedback Contra[ 

The Feedback Control System maintams the proper airifuel mixture ratio by alicjwtng air into the intake manifaid, as is 
necessary, to  adjust a temporarily fuel-rrch condit~on. This system is made up sf Three subsystems: the X-system, the N- 
system and the Idle Feedback Control system. 

The X-system consists of Air Contro! Valve B, Freq~ency Solenoid Valve B, Constant Vacuum Vaive, Check Vaives A, 
13, C and E, Surge Tanks A and B, and the Con.trol Unit. Whei~  Frequency Solenoid Valve B i s  opened by rhe Control 
Unit, manifold vacuom, which i s  constantly modulated by the Constant Vacuum Valve, is applied to  Air Control Valve 
€3. When Valve B opens, it allows the correct amount of air to be Fed into the intake manifold. 

Surge Tank A and check valves act as  a vacuum reservoir while Sijrgc Tank B darnpeas the vacuum pulses so rhrjt re iat ive-  
l y  steady vacuum is  applied to  Air Cor:troi Vaive B. 

The h"lsystern consists of 191s Control Valve A Freqr~enfy Solencrd '*'alve d mr' the i'nntrul U n ~ t .  Whe? Fsequer;cjr 
Solenold Valve A rs opened by the Control bnir Ass  Csntroi k a h e  A, w1a1ch t79s D ~ E I :  alieadv opened %)I V B C L I U ~  from tbe 
carburetor port, feeds t h e  correct amount of air wra, rha !ni-ake ma4fo:d The amount of air IS proportronai t o  intake alr 
volume. 

1 ENGINE SPEED ABOVE 
I Manual 3,OW rpm 1 
I Automat~c 2,900 rpm /- - 
I AND I 

i VACUUM SlfdlTCli A ON 
- _ _ _ - - . - _ _ I  

QR 
- - ---- - -- 

VACUUM SWITCH C OK<-\- - - L 2- 

OR 
- -- -- 

'COOLANT TEMPERATURE BELOW'  
Manual. 70 6 (158°F) 
Autornattc. 50 G 1122' F) 

AND 
1 VEHICLE SPEED RELOW 15 mph , 

0 R - 
7- --- - 

/ VEHICLE SPEED RELOtV 15 mph ,---- 
i 1 

0 W 

------ 
PNTAKE AIR TEMPERATURE ' ' BELOW 18'6 (64 F) 1 - 

OR 

VEHlCkE SPEED BELQt% 15 RID; 
1 A T  COLD STARTING 

{COOLANT TEMPERATURE 1 , BELOW 70'C (158 Fli  

OR 
7- 

AkiTBb$ATiC Q N L V  
, VEHICLE SPEED BELOW 45 mph , I 

AND 
ENGiME SPEED BkLOW 'l.003 rDrn 

BOW OT'ti'GEe\l ' 
CONCENTRATION 

eoworT,oMs ,'g FT--^. 7 r ------ - 

-* COMBITIONS LEFT 
APPLIED N3T A P a i l E E  

r-- -__L - ___ --- _- -1 7 
FFIEI14UtibCY SC?LE!I';I%$ FREQUENCY SQLENOYD 
SIALVEC A and B O F F  ValP L ~ I E S  S 3r?a B OIJ 

L J 



Description 
Feedback Control (csratld) 

The idle feedback control system consists of thermovalve C and the air leak solenoid valve. Thermovalve C, located 
in the air cleaner case, senses intake air temperature and opens to  introduce air to  the air leak solenoid valve. The air 
leak solenoid valve is activated by a control unit, which processes the signals from the ignition coil (engine speed), 
vacuum switch C (carburetor vacuum), and oxygen sensor (oxygen content). The engine speed and carburetor 
vacuum signals are used t o  identify idiing conditions. The solenoid valve opens and allows air into the carburetor 
primary slow air jet depending on the oxygen content in  the exhaust gas. This idle feedback control system operates 
and decreases idle emissions when air injection t o  the exhaust manifold is cut off. 

/ AIR LEAK SOLENOID VALVE ON 1 

VACUUM SWITCH C 7 HIGH OXYGEN 
CONCENTRATION 

ENGINE SPEED BELOW 
1,300 rpm 



Description 
Feedback Control (cont'd) 

*Located in control box #1 
**Located in control box #2 



Description 

r Air Jet Controller 

The 4,. jet controller i s  an atmospheric pressure senslnq 
device which controls the amount of alr flow into the 
slow and mdir~ air jets of the primdry carburetor throat, 
and the slow dir jet of the seconddry carburetor throat 
As the outs~de prrssure i s  reduced by Increasing altrtude, 
thc bellows expdnds to open the valve rn the AJC, 
incredsing dir flow to the jets l o  rnaintdin optimum 
air-fuel ratio 

VALVE 
ACTUATOR 

- Speed Sensor 

The speed sensor which is essentially a photo- 
interrupter, is mounted in the speedometer. I t  is ac- 
tuated at a predetermined vehicle speed by the sealed 
plate rotating wi th the speedometer shaft as shown. 

SPEEDOMETER 

;' 

,- 

L ., 
i i  

O D 0  & TRIP 
AMPLIFIER 

METER ASSY. 



Inspection 
Crankcase Controls 

1. Check the crankcase ventilation hoses and connec- 1. Inspect the condi t~on of the blow-by filter. 

tions for leaks and clogging. 
0 Replace the filter in the following instances: 

2. Disconnect the PCV valve from the breather cham- 
- When the filter is stuck fast and oil is dripping 

or seeping through. 
3. Start the engine and allow i t  to idle. 

- When the filter is covered with dust and dirt so 

4. Place your finger over the PCV valve and listen for a that clogging i s  evident. 
clicking noise from ?he PCV valve. 

PCV VALVE 

BLOW-BY FILTER 

@ I f  a clicking noise i s  heard, go on to  step 5. 

I f  no noise i s  heard, replace the PCV valve and 

5. Install the PCV valve with large end down. 



Inspection 
r Intake Air Controls 

(Hot engine inspection on page 12-35) 

1 .  Remove air cleaner cover and filter element. 
Disconnect air intake and hot alr ducts. 

2. With the engine cold, start the engine, let i t  run for 
about 5 seconds then turn it off. Air control door 
should rise on start up and remain fully open for a t  
least 3 seconds after stopping engine. 

AIR CONTROL DIAPHRAGM 

AIR INTAKE INTAKE AIR 
CONTROL DOOR 

BLEED VALVE 

CHECK VALVE 

If door rises, intake air control is OK; reinstall 
filter element and air cleaner cover. Connect air 
intake and hot air ducts. If performing inspection 
on intake air controls, only go on to page 72-35 
for hot engine inspection. 

If door DOES NOT rise: Check to see if door 
i s  binding. I f  door still fails to rise, or fails to 
stay up for 3 seconds after cold cranking test, 
go to step 3. 

3. Dlsconnecr and plug hose leading to air bleed valve. 

4. Crank starter for approximately 5 seconds: 

6 I f  the air control door does not rise or stay open 
for at least 3 seconds, proceed to Step 5. 

0 If door rises and stays up for at least 3 seconds, 
replace the air bleed valve, and re-test (Steps 2 
thru 4). 

5. Disconnect vacuum hose from air control dia- 
phragm. 

6. Raise air control door manually and while blocking 
the inlet pipe, release the door. 

AIR CONTROL DIAPHRAGM 

-- 

I 
AIR CONTROL DOOR 

@ I f  the door stays up, replace check valve and 
re-test. 

I f  the door drops to the closed position, replace 
the air control diaphragm and re-test. 

7 .  Reinstall filter element arid air cleaner cover. 

8. Connect air intake and hot air ducts. 



Evaporative Controls 

..~ ----- COLD ENGINE . Charcoal Canister 

(Hot engine inspection on page 12-35) - ~ COLD ENGlNE - - - -  

(Hot engine inspection on page 12-37) 

NOTE: Engine coolant temperature must be below 
1. Disconnect vacuum hose ~ 1 6  from the EGR valve thermovalve 5 set temperature (40 ?r 4"C, 104 2  OF). 

and connect a vacuum gauge to the hose. 
1. Disconnect vacuum hose a19 at purge control dia- 

#16 HOSE phragm valve (on the charcoal canister) and connect 
vacuum gauge to the hose. 

PURGE CONTROL 
DlAPHRAGM V A L V E  

2 .  Start the engine and raise the engine speed to 
4,500-5.000 rpm. VACUUM PUMPIGAUGE 

A973X--041-XXXXX 

Vacuum should not be available. 

@ If vacuum is not available, go on to page 72-35 2. Start the engine and allow to idle. 

for hot engine inspection. 
Vacuum should not be available. 

e I f  vacuum is available, check for voltage at EGR 
control solenoid valve A (Box + I ,  yellowlwhite). @ If there i s  no vacuum, disconnect the vacuum 

gauge and reconnect the hose. 

There should be voltage. 
@ I f  there is vacuum, replace the thermovalve B 

- If there is voltage, replace EGR control sole- 
noid valve A (Box s f l )  and re-test. 

-- If there is no voltage, go to troubleshooting 
on page 12-50. 



inspection 

I-- Ignition Timing Controls - 
-- -- COLD ENGINE 

(HOT engine inspection on page 72-45) 

NOTE. f ngrne coolant temperature must be belovn, 60'6 
1 1 4 0 ~ ~ 1  Intake air  ternpe-ature musr be below ~n:ake 
air remperaybre ?witch set ternperatgjr?; switch I;TiUS1 

have coilt~nuity 

1. D~sconnect varuurr hose -1;.8 from the vacuum dd- 
vance didphragm B on the drstribulor and connect 
a vacuum E;aLlye To Ihe kiose 

VACUUM PUMPIGAUGE 
DIAPHRAGM EX A973X -041-XXXXX 

@ i f  fhpl+? V~C~IJZTI,  go f:~: ?B ;age 12-45 fcr ha t  
engine ii-;spection. 

_- i / 
5 , :here is nc \,gb;eg:", gfi ;$; ;..i),,-ir t̂::.ij;?c,?':?g GT: 

1 page ' I  2-50 

I 

-- Secondary Air Supply System 

COLD ENGINE --- 

ii?ot engine inspection 0 1 7  page 'I 2-47) 

NOTE: Intalte air temperature must be below intake 
air temperature switch set tsrnperalure; switch must 
have continutty. Engine speed must be above 3,000 rpm. 

1 .  Disconnect the air suction hose (lower hose) from 
itie anti-afterburn valve and plug it. 

2. Remove ?he air cleaner cover and filter. 

3. Start rhe engine and check for a bubbling noise 
from the air suction port at idle. 

A bubbling noise should no: be heard. 

e If buisbli;y noisa i s  not heard, go on to i lep 4. 

@ I f  bbbbiir~g noise 1s heard,  c:heck lo: voltage s t  
tbc  a i r  suciicn caner-ci solenoid valve (Box 
ye!io:pt/gre?nf, P i *  I I 

! 

- it' there i s  q;: vo,:-;.g-, gc r;? to  step 4. I 
! 

Icocf'd) I 
i 



Secondary Air Supply System Anti-Afterburn Valve 

COLD ENGINE 
4. Disconnect the vacuum hose #5 from the air suc- 

tion cut-off diaphragm and connect a vacuum gauge (Hot engine inspection on page 1 2-31 
to the disconnected hose. Check for vacuum. 

I f  there i s  vacuum, replace the air suction con- 
trol solenoid valve and re-test. 

1. Disconnect the air suction lower hose at the anti- 
afterburn valve. 

0 I f  no vacuum, replace the air suction cut-off 
diaphragm and re-test. 

5. Disconnect the intake air temperature switch con- 
nector and check for a bubbling noise from the air ANTI-AFTERBURN VALVE 

suction port at idle. 

NOTE: Engine coolant temperature must be below 
50'6, 1 2 2 ' ~  (CAL: 3 5 ' ~ ,  95°F). 

A bubbling noise should be heard at idle. 

0 If bubbling noise is heard, go on to page 12-45 
for hot engine inspection. 

I f  bubbling noise i s  not heard, check for voltage 
at the air suction control solenoid valve (Box 
#I, yellowlgreen). 

- If there is no voltage, go to troubleshooting on 

#5 from the air suction cut-off diaphragm and 
check for vacuum. 

There should be no vacuum. 
* If there is vacuum, replace the air suction cut-off 

diaphragm and re-test. I f  there is no vacuum, go on to step 3. 

- If no vacuum, check the air bleed valve and 
0 I f  you feel vacuum, check for voltage at the 

check for leaks or disconnected hose. If there anti-afterburn control solenoid valve (Box #2, 
are no defects, replace the air suction control 
solenoid valve and re-test. 

"12-29 



Inspection 
Anti-Afterburn Valve (contld) 

-- If there rs no voltage, go to troubleshooting 
on page 12-50. 

-- I t  there is tollage, d~sconnect vacuurn hose 
1721 frorn the  anti-afterburn valve. Check for 
vacuum at the hose. 

i f  no vacuum, check for leaks or discon- 
nected hose. I f  there are no defects, re- 
place the anti-afterburn control solenoid 
valve and re-test. 

I f  there is vacuum, replace the anti-after- 
burn valve and re-tes.t. 

3. Jack up the front of the car and support with safety 
s?ands. Block rear wheels and set the parking brake. 

4. Place the sh!ft b~ selector lever In second or 2 posr- 
t ~ o n  and arcelerale, then suddenly release the 
throttle a i d  circck for vacuum during decelerat~on 
above 3,000 rpm for i-rrenual or above 15 mph for 
automatic. 

There should be vacuum, 

s i f  there is vacuum, go on to page 12-30 for hot 
engine inspection. 

@ If no vacuum, check for voltage a t  .the antl- 
afterburn control <olenoid valve above 3,000 rpm 
for marlual or above 15 mph for automatic. 

i - 1: there is voitage, go to iroubleshooting or1 
page 12-50. 

- If there i s  no voltage, disconnect vacuum 
hose a21 from the anti-afterburn valve and 
check for vacuum above 3,000 rpm for 
manual or above 15 mph for automatic 

e I f  there i s  vacuum, replace the anti-afterburn 
control valve and re-test. 

@ I f  no vacuum, disconnect vacuum hose i f20 from 
the anti-afterburn valve and check for vacuurn. 

- If no vacuum, check for leaks or disconnected 
hose and re-test. 

- -  I f  there i s  vacuum, replace the anti-afterburn 
valve and re-test. 



Inspection 

HOT ENGINE 

(Cold engine inspection on page 12-29) 

1. Disconnect the air suctlon lower hose at the anti- 
afterburn vaive. 

ANTI.AFTERBURN VALVE 

2. Start the engine and quickly raise engine speed to 
3,500 rpm and close the throttle suddenly. 

There should be vacuum. 

0 I f  there i s  vacuum, test is complete. 

I f  no vacuum, check for voltage at anti-afterburn 
control solenoid valve (Box #2, blue/yellow). 

- If voltage is available, go to troubleshooting 
on page 12-50. 

- I f  no voltage, replace the anti-afterburn con- 
trol solenoid valve and re-test. 

' r  Main Air Jet Control System 

NOTE: Intake air temperature must be above intake air 
temperature sensor set  temperature; sensor must have 
no continuity. 

I 1. Remove the air cleaner cover and filter element. 

2. Disconnect the hose from the main air jet control 
solenoid valve and connect a vacuum pump to the 
solenoid valve. 

/ VACUUM PUMPIGAUGE 
A973X-041-XXXXX 

MAIN AIR JET CONTROL 
SOLENOID VALVE 

3. Start the engine and draw vacuum at idle 

0 I f  no vacuum, go on to step 4. 

If there is vacuum, check for voltage at main air 
jet control solenoid valve. 

- If there is voltage, go to troubleshooting on 
page 12-50. 

- I f  there is no voltage, replace the solenoid 
valve and re-test 



Inspection 
Main Air Jet Control -- 
System (contrd) 
4. Disconnecr vacuum hose $2 i rom box r l  and draw 

vacuum at rdle. 

! Vacuum shou!d remain steady. 

@ i f  vacuum remains steady, disconnect the vacu- 
um gauge and reconnect rlie hoses. 
Install the filter element and air cleaner cover. 

@ i f  there IS n o  vacu,lnu, clirek for voltage a t  mait? 
alr jet solenold valve. 

- If no voltage, go to troubleshooting on page 

12-50, 

r Throttle Controlls 

I HOT ENGINE 

1 .  Connect a tachometer, start the engine and allow it 
to reach normal operating temperature (cooling fan 
comes on). 

2. Disconnect vacuum hose #6 from the throttle con- 
troller, connect a hand vacuum pump to the con- 
troller and apply 200 mmHg (8 in. Hg) vacuum. 

Engine speed should rise to 2,000 -t 500 rpm with 
in 1 minute. 

THROTTLE 

\ 

VACUUM PUMPIGAUGE 
A97JX-041-XXXXX 

@ i f  the eng!ne speed rises to 2,000 + 500 rpm, go 
on to step 3. 



I f  rpm 1s too LC?LA4: Widen the acijusttng slot In 
the opener lever wi th a screwdriver. 

ADJUSTING SLOT 

OPENER LEVER 

I f  the rprn i s  too HIGH: Narrow the adjusting 
slot in  the lev'er wi th long nose pliers. 

If the rpm cannot be adjusted, or the diaphragm 
will not hold vacuum, replace the throttle 
controller and re-test. 

3. Disconnect the vacuum pump and reconnect the 
hose. Raise the engine speed t o  3,500 rpm and 
maintain for 2 t o  3 seconds. Release the throttle 
suddenly, and watch how long the throttle con- 
troller arm takes t o  fully extend. 

Return time should be 1 to  4 seconds. 

I f  the engine speed returns t o  idle in  1 to 4 
seconds with the arm fully extended, test i s  
complete. 

I f  return to  idle takes less than 1 second, go on 
to step 4. 

If the throttle takes longer than 4 seconds t o  
return, check the throttle controller linkage for 
free movement, then replace the dashpot check 
valve and re-test. 

4. Disconnect #6 hose f rom the throttle controller 
and connect a vacuum gauge t o  the disconnected 
hose. 
Start and run the engine at 4,000 rprn. 

Vacuum should be a t  least 3 0  mmHg (1.2 in.Hg) a t  
4 0 0 0  rpm. 

VACUUMIPRESSURE GAUGE 
A9295- 237 - 81 167 

If vacuum is at least 30 rnmHg (1.2 in.Hg) at 
4000 rpm, replace the dashpot check valve and 
re-test. 

@ I f  vacuum is below 30 mmHg (1.2 in.Hg), check 
for vacuum at the carburetor port. 

- If there i s  no vacuum, clean the  carburetor 
port and re-test. 

- If vacuuln is present, check the vacuum line 
for leaks, blockage or disconnected hose and 
re-test. 



Inspection 
-- Throttle Controls (contdd) 1 
I Cranking Opener Solenoid Valve 

HOT ENGINE 

1. Complete rpm check outlined on previous page. 

2 Ground the cot1 secondary wire to prevent the 
englne from startlng Turn the ~gnltlon key to I l l  
(START) 

The throttle controller arm should retract when you 
crank the engine. 

e I f  the controller operates, the cranking opener 
solenoid valve is functional; test is complete. 

e If the controller does not operate, check for 
voltage at the cranking opener solenoid valve. 
Connect the connector, then insert the positive 
probe of the voltmeter into the blacklwhite 
wire. Ground the negative probe and read the 
voltage with the ignition key turned to 1 1 1  
(START). 

There should be voltage. 

- If voltage i s  present, go or) to step 3. 

- If  no voltage, check wirjng and fuse. Repair 
and replace defective parts and re-test. 

I 

3. Remove the 7 2  controi box cover and disconnect 
vacuum hose #20 between the cranking opener 
solenoid valve and check valve D at the solenoid 
valve, and check for vacuum when cranking the 
engine. 

There should be vacuum with the ignition switch 
turned to I I I  (START). 

CRANKING OPENER 
SOLENOID VALVE 

CHECK VALVE D 

If there is vacuum, replace the cranking opener 
solenoid valve and re-test. 

I f  no vacuum, check the vacuum line for leaks 
or blockage. If there i s  no defect, replace the 1 
check valve and re-test. 



r intake Air Control 

----- MOT E N G I N E  --- 

I (Cold engine inspection on page 12-26) I 
NOTE:  As the outside air temperature drops, the birnetdi 
spring in the bleed valve closes, causing the air conrrcl 
door to rise and allowing pre-heated air into the alr 
cleaner; consrstant intake air temperature (approxl- 
rnately 1 0 0 ~ ~ )  I S  maintained this way. 

1. W ~ t h  engine running and cooljng fan on, disconnect 
air intake duct and immediately check control door 
position. 

The air control door should be down. 

AIR CONTROL DIAPHRAGM 

AIR INTAKE \ INTAKE AIR 
D U C T  /CONTROL DOOR 

AIR BLEED VALVE 

HOT AIR DUCT \ I 
I 

FIXED ORIFICE , \ '\\/ 
CHECK V A L V E  

I f  the control door has dropped down to fully 
close the hot air intake duct, stop engine, cot?- 
nect air intake duct. Test i s  complete. 

@ I f  control door HAS NOT dropped ro  the fully 
closed position, go to Step 2 

1 2. Disconnect the vacuum hose to  the air conrrol 1 
I diaphragm 

@ I f  the control door now closes, I-eplace the a!,- 
bleed valve and re-test. 

@ I t  the control aoov does not clost, correct n h d t  

ever is caus~nr; rhe door to b ~ n d ,  and or rtpI2te 
nir control didpbrdgm Re test 

3 Stop engznt., connpct a'r lntdke duct i t s :  i s  corn 
pieie 

,m- 

I (Cold englne inspectron on page 12-27) 
I 
l 

1 D~sconnect vacuum hose --"16 from the EGR valve 
and corlnect a vacuum gauge to  the hose 

1 EGR VALVE 

2. Attach the positive probe of the voltmeter to  
vel lowiwhite terminal a t  control box # I ,  and the 
negative probe to  black terminal. I 

3. Start englne and wait for engine to warm up; 
cooling fan must come on. 

Vacuum and voltage should be as shown below: 

-- - -- r 
I - i - -";jiaTeF 

- 
Vacciurn a t  yellow/white 

Conditior, EGR Hose wlre of EGR 1 
216 control solenold 

7-- 

valve k 
- + - - -- -- 

-- 
1 idle 

- 
No Yes 

d 

- - 4 

y e s  
3 4,5GO rpm 2-6' W q  No 





Evaporative Controls 
I 

HOT ENGINE 

(Cold engine inspection on page 12-27) 

1. Disconnect vacuum hose #I9 a t  the purge control 
diaphragm valve (on the charcoal canister) and con- 
nect vacuum gauge to hose. 

2. Wait for engine to warm up. 

PURGE CONTROL 
DIAPHRAGM VALVE 

/ 

\ \ 
U 

HOSE $19 

There should be vacuum a t  idle, once engine is 
warm. 

I f  vacuum is available, go on to Step 3. 

I f  vacuum is  not available, check thermovalve 
B by pinching off  the hose to the air filter. 

- If vacuum is  now available to the canister, 
replace therrnovalve B. 

- If vacuum i s  no: avariable, check hoses s17  
and n"13 for leaks or blockage. 

3. Disconnect vacuum gauge and reconnect hose. 

Charcoal Canister 

1 .  Connect tachometer, start engine and allow to reach 
normal operating temperature (cooling f an  comes 
on). 

2. Remove fuel filler cap 

3. Remove canister purge air hose from frame and con 
nect hose to vacuum gauge as shown. 

VACUUMIPRESSURE GAUGE 
89295-237-82 367 

PURGE AIR 
HOSE 

4. Start engine and raise speed to 3500 rpm. 

Vacuum should appear on gauge within 1 minute 

@ I f  vacuum appears on gauge in 1 minute, remove 
gauge and go on to Step 8. 

@ I f  no vacuum, disconnect vacuum gauge and 
reinstall fuel filler cap. 

5. Remove charcoal canister and check for signs of 
damage or defects. 
I f  defective, replace canis:er. 
l f  OK,  go on to step 6. 



Inspection 

r Evaporative Conf ~ O I S  (cant 'dl 

6. Stop engine. Disconnect hose from canister "PCV" 
fitting. 
Connect hand vacuum pump to  canister "purge" 
f i t t ing as shown, and draw vacuum. 

Vacuum should remaln steady. 

"PCV" FITTING "PURGE" FITTING 
I I 

i I 
V A C U U M  PUMPIGAUGE 
A973X-041-XXXXX 

I f  vacuum remains steady, go on to Step 7 

I f  vacuum drops, replace canister and re-test 

7 .  Re-start engine. Re-connect hose to  canister "PCV" 
i . + t : * "  
l i t l l l l $ , .  

"PURGE" side vacuum should drop to  zero 

e I f  "PURGE" slde vacuum does not drop to zero, 
d~sconnect the hose from "PCV" f~ t t l ng  and 
check for vacuum at the hose 

-- I f  there I S  vacuum, replace the cdn~ster and 
re-test 

- i f  no vdcuum, recheck the thermova!ve B 
operat~on on prevtous page. 

@ i f  "PURGE" side vacuum drops to zero, connect 
vacuum gauge to the "PURGE" hose and check 

vacuum with the engine speed a t  3,500 rprn. 

- If there is vacuum at 3,500 rpm, replace the 
ca~ i s te r  and re-test. 

- i f  no vacuum, check the vacuum iinz for 
leaks or blockage, and the carburetor port 
for blockage. Repair, replace or clean as 
necessary and re-test. 

8. Connect vacuum pump to  "TANK" fitting as 
shown, and draw vacuum. 

There should not be any vacuum. 

@ I f  no vacuum, reinstall fuel filler cap and can- 
ister, test i s  complete. 

@ I f  there is vacuum, replace canlster and re-test 



Two-Way Vaive 

1. Remove the filler cap 

2. Remove vapor line from the fuel tank and connect 
to T-fitting from vacuum gauge and vacuum pump 
as shown. 

VACUUMIPRESSUR GAUGE 
/ A9295-237-81167 

VAPOR LINE FROM 
FUEL TANK TO 
TWO-WAY VALVE 

3. Slowly draw a vacuum while watching the gauge 

Vacuum should stabilize a t  5 to 15 mmHg (0.2 to 
0.6 in.Hg). 

* If vacuum stabilizes momentarily (two-way valve 
opens) between 5 and 15 mmHg (0.2 and 0.6 
in.Hg), go on to Step 4. 

@ If  vacuum stabilizes (valve opens) below 5 mrnHg 
(0.2 in.Hg) or above 15 mmHg (0.6 in.Hg), install 
new valve and re-test. 

4. Move hand pump hose from vacuum to pressure 
fitting, and move vacuum gauge hose f rom vacuum 
to  pressure side as shown. 

5. Slowly pressurize the vapor line while watching the 
gauge. 

Pressure should stabilize at 25 to 55 mmHg (1.0 to 
2.2 in.Hg). 

@ If pressure momentarily stabilizes (valve opens) 
at 25 to 55 mmHg (1.0 to 2.2 in.Hg), the valve 
i s  OK.  

I f  pressure stabilizes below 25 mmHg (1.0 in.Hg) 
or above 55 mmHg (2.2 in.Hg), instali a new 
valve and re-test. 



Inspection 

r Evaporative Controls (cont'd) 

Inner Vent Solenoid Valve 

1. Remove the air cleaner cover and filter element. 

2. Disconnect the three hoses from the inner vent 
solenoid valve, plug two o f  fittings and install a 
vacuum pump to the inner vent solenoid valve. 

VACUUM PUMPIGAUGE 
A973X-041-XXXXX 

I 
Plug these hoses I 

3. Turn the ~gnit lon switch on and draw vacuum 
(less than 250 mmHg, 10 ~n.Hg).  

Vacuum should remain steady. 

If  vacuum remains steady go on to step 3. 

I f  vacuum is not available, check for voltage at 
inner vent solenold valve. 

- If there i s  no voltage, replace the solenoid 
valve and re-test. 

- If there is voltage go to  troubleshooting on 
page 12-50. 

4. Start the engine. 

Vacuum should drop to  zero 

0 I f  vacuum drops to zero, test is complete 

If  vacuum does not drop to zero, check for 
voltage at inner vent solenoid valve. 

- If there is voltage, replace the solenoid valve 
and re-test. 

- If no voltage, go to  troubleshooting on page 
12-50. 

Air Vent Cut-Off Solenoid Valve 

HOT ENGINE 

NOTE: Engine coolant temperature must be below 7 0 ' ~  
( 1 5 8 " ~ ) .  

1. Disconnect the upper hose from the air vent cut-off 
solenoid valve and install a vacuum pump to  the 
solenoid valve. 

, ,y&7- "\\ 
7 ,/ 1-,- 

tJ&d , 
VACUUM PUMPfGAUGE 

\ t i  A973X-041-XXXXX 
74 ,' 

I 
AIR V E N T  CUT-OFF 
SOLENOID V A L V E  

2. Turn the ignition switch on and draw between 
100-1 25 mmHg (4-5 in.Hg) vacuum. 

Vacuum should remain steady. 

6 I f  vacuum remains steady, yo on to step 3. 

0 I f  vacuum is not available, check for voltage at 
air vent cut-off solenoid valve. 

- I f  there is no voltage, replace the solenoid 
valve and re-test. 

- If there is voltage, go to  troubleshooting on 
page 12-50. 

3. Start the engine. 
After a time delay of 5-6 seconds, the vacuum 
should drop to zero. 

I f  i t  drops to  zero, test is complete. 

6 I f  vacuum does not drop to zero, check for vol- 
tage a t  air vent-cut-off solenoid valve. 

- If there 1s voltage, replace the solenold valve 
and re-test. 

I - If no voltage, go to  troubleshoot~ng on page 
12-50. - , . . . , .. . , . , . . . , . .. . .- 



- Feedback Control 

HOT ENGINE 

1. Disconnect hose 314  from the box '1 and install 
a plug in box *l. 

2. Start the engine and check that the frequency sole- 
noid valves A and B are operating while runnlng the 
engine at approximately 2,500 rpm. 

NOTE: 
* I t  may be easier to determine if the valves are 

working by placing your hand on each valve 
individually. 

The frequency solenoid valves should be clicking 
on and off continuously. 

* If both solenoid valves operate properly, go on 
to step 3. 

* If either solenoid valve A or B does not operate 
properly, replace it and re-test. 

* I f  both solenoid valves do not operate properly, 
check for voltage between the frequency sole- 
noid valve connector terminals while running 
the engine at approx. 2500 rpm. 

- If the voltmeter indicates 12 volts and 0 volts 
a!ternately, replace the solenoid valves and 
re-test. 

- If the voltmeter indicates 0 volts, go to 
troubleshooting on page 12-50. 

- If the voltmeter indicates 12 volts and the 
engine operating condition is normal, check 
the vacuum lines of the system for blockage, 
leaks or disconnected hose. I f  there is no 
problem, check each valve of the system. 

- If the voltmeter indicates 12 volts and the 
engine operating condition is abnormal or the 
engine stops, go to troubleshooting on page 
12-50. 

3. Connect hose e l 4  to the power valve. With the air 
conditioner off, if so equipped, check that fre- 
quency solenoid valves A and B are not operating 
while idling the engine. 

I f  the solenoid valves do not operate, the system 
is OK. Test is complete. 

6 If the solenoid valves operate, go on to 
troubleshooting on page 12-50. 



Inspection 

r Feedback Control Icont'd) 

I Air Control Valve A 

I .  Disconnect hose & I 5  from air control valve A and 
install a hand vacuum pump to the air control valve 
A. 

2. Disconnect the air hose from the frequency solenoid 
valve A and attach a pressure gauge and hand pump. 
B I ~ v ~  air thraugh the hose to check air control valve 
A. 

When vacuum is applied to  the valve, air should f low 
without resistance; the pressure gauge should not 
register any pressure. 

When vacuum is released, air should flow with re- 
sistance; the pressure gauge should register pressure. 

VACUUM PUMPIGAUGE 
AIR CONTROL VALVE A A973X-041 -XXXXX 

Air Control Valve B 

1.  Disconnect the vacuum hose *r26 from alr control 
valve B and connect a hand vacuum pump to  the 
valve. 

2.  Disconnect the air hose from the vacuum hose 
manifold and connect a pressure gauge and hand 
pump. Bloiu air from the hose ?o check the air 
control valve A. 

When vacuum is  applied to  the diaphragm of the 
air control valve, air sho~tld flow; the gauge should 
not register any pressure. 

When vacuum is released, air should not flow; the 
gauge should register pressure. 

AIR CONTROL VALVE 5 



Frequency Solenoid Valve A 

1. Disconnect the air hose routed from air control 
valve A. Connect a pressure gauge and hand pump 
as shown, then blow air into the hose. 

Air should not flow; the gauge should register pres- 
sure. 

@ I f  air does not flow, go on to step 2. 

@ If air flows (the gauge doesn't register pressure), 
replace the frequency solenoid valve. 

k - 2 ~ ~  FREQUENCY SOLENOID V A L V E  A 

VACUUM PUMPlGAUGE 
A973X-041 -XXXXX 

VACUUM~PRESSURE GAUGE 
d.CIr,P.C- ee.1 e-.r.eTr-P 

2. Apply battery voltage to the frequency solenoid 
valve and blow air to the valve. 

Air should flow; the gauge shouldn't register pres- 
sure. 

I f  air flows, the frequency solenoid valve is OK. 
Re-connect the air hose to the frequency sole- 
noid valve. 

e I f  air does not flow (the gauge registers pressure), 
replace the frequency solenoid valve. 

I Frequency Solenoid Valve B I 
1. Disconnect hose 230 from frequency solenoid 

valve B and plug the inlet pipe of the valve. 

2. Disconnect hose ~ 3 i  from frequency solenoid 
valve €3 and connect a hand vacuum pump to the I 

I valve 

3. Apply vacuum to the valve. 

I The valve should not hold vacuum. 1 
@ If vacuum is not available, go on to step 4. 

I e If vacuum is available, replace frequency sole- I 
noid valve B 

FREQUENCY SOLENO\ID V A L V E  B 

HOSE .=31 \ 
HOSE =30 

4. Apply battery voltage to the frequency solenoid 
valve and draw vacuum. 

Vacuum should remain steady 

@ I f  vacuum remains steady, the frequency soie- 
noid v a l v e  i s  OK. Reconnect the hoses ~ 3 0  and 
~ 3 1  to the valve. 

If vacuum IS not ava~lable, replace the freqbency 
solenoid valve. 

(cont'd) 



Inspection 

r Feedback Control (con%") 

Constant Vacuum Valve 

I .  Disconnect the hose #30  from the frequency 
solenoid valve B and connect a vacuum gauge to  
the hose, 

2. Start the engine, allow it to  idle, then check for 
vacuum. 

Vacuum should stabilize at 100  to  200  mmHg (3.9 
t o  7 .9  in.Hg). 

FREQUENCY SOLENOID VALVE 5 

VACUUM PUMP:GAUGE 
A973X-041-XXXXX 

/ 

I 
HOSE 130 

@ If vacuum stabilizes between 100  and 200  
mmHg (3.9 and 7 .9  in.Hg), the constant 
vacuum valve is OK. Reconnect the hose t o  fre- 
quency solenoid valve B. 

CB If vacuum stabilizes beiow 1 0 0  mmHg (3.9 
in.Hg) or above 200 mmHg (7.9 in.Hg), replace 
the constant vacuum valve. 

Thermovalve C 

1. Disconnect the lower vacuum hose of thermovalve 
C and connect a vacuum pump t o  the thermovalve. 

NOTE: Intake air temperature must be below 55OC 
(130°F). 

2 .  Apply vacuum to  :he theirnovaive 

I t  should hold vacuum. 
@ If it does not hold vacuum, repiace the 

thermovalve. 

3. Warm thermovalve C wi th a dryer or heat gun. 

NOTE: Thermovalve C opens at 65OC (149°F) 

4. Apply vacuum to  the thermovalve. 
rt should not ho!d vacuum. 
@ If it holds vacuum, replace thermovalve C. 



Air Leak Solenoid Valve 

1. Disconnect the connector on the air leak solenoid 
valve at the air jet controller stay. 

2. Disconnect both #22 vacuum hoses from the 
solenoid valve and connect a vacuum pump t o  the 
lower fitting. 

3. Apply vacuum to  the solenid valve. 

#22 HOSES 

AIR LEAK 
SOLENOID VALVE 

It should hold vacuum. 
If it does not hold vacuum, replace the solenoid 
valve and re-test. 

4. Connect  the  bat te ry  posi t ive terminal  t o  
yellow/blue terminal of the connector, and the 
negative terminal t o  black terminal. 

5. Apply vacuum to  the solenoid valve. 

It should not hold vacuum. 
If it holds vacuum, replace the solenoid valve 
and re-test. 
If it still does not  hold vacuum, go to  trouble- 
shooting for the air leak solenoid valve (page 
12-50). 

r Ignition Timing Controls 

1 -- HOT ENGINE - - 

(Cold engine inspection on page 12-28) 

1. Connect a tachometer, dbsconnect vacuum hose " 8  
f rom the vacuum advance dla~hragm B on the d ~ s -  
trtbutor and connect a vacuum gauge to  the hose. 

VACUUM PUMPiGAUGE 
DIAPHRAGM B A973X-041-XXXXX 

2. Start the engine, allow it to idle and check for 
vacuum. 

I There should be no vacuum. 

1 @ I f  there is no vacuum, go on to steR 3. I 
@ I f  there i s  vacuum, check for voltage a t  the 

vacuum control solenoid valve in emission box 
4P connector (blue./black). 

- If there is voltage, go to troubleshooting on 
page 12-50. 

I - If there i s  no voltage, replace the vacuum con- / 



- ignition Timing Controls (contUd) 

3. Attach a hand vacuum pump to vacuum advance 
diaphragms A and B by using a T-fitting. Plug the 
ends of the advance hoses. Pinch off the hose to 
diaphragm B. Start the engine and pull 400 mrnWg 
( I 6  in.Hg) vacuum. 

Timing should advance and remain steady 

P ~ n c h  this hose 

o If timing advances, go on to step 4. 

I f  timing will not stay advanced (diaphraqm 
leaks,) replace advance d~aphragm and re-test 

@ If timing does not advance, stop the engine and 
remove distributor cap. Turn breaker plate right 
and left to check for freedom of movement. 
i f  There is no ebidence of binding, replace ad- 
vance diaphragm and re-test. 

4. Release the plnched hose and pull 400 mmHg (16 
in . l ig)  vacuum. I 
Timing should advance more than you recorded on 
step 3 and remain steady. 

@ I f  timing advances more than previous test, dis- 
connect tachometer and reconnect advance hoses 
to distributor. Test is complete. 

@ If timing does not advance more than you 
recorded on step 3 or will not stay advanced, 
replace advance diaphragm and re-test. 



- Secondary Air Supply System 

HOT ENGINE I e I f  bubbling noise is heard, test is complete. 

(Cold engine inspection on page 12-28) 

1. Disconnect the air suction hose (lower hose) from 
the anti-afterburn valve and plug it. 

2. Remove the air cleaner cover and filter. 

3. Jack up the front of the car and support with safety 
stands. Block rear wheels and set the parking brake. 

4. Place the shift or selector lever in second or 2 posi- 
tion and accelerate above 15 mph, then release the 
throttle and check for a bubbling noise from the 
air suction port at idle. 

e I f  bubbling noise is not heard, check for voltage 
at the air suction control solenoid valve (Box -41, 
yellowlgreen). 

- If there is no voltage, go to troubleshooting 
on page 12-50. 

- If there is voltage, disconnect the vacuum 
hose $5 from the air suction cut-off dia- 
phragm. 

If no vacuum, check the air bleed valve and 
check for leaks or disconnected hose. If OK, 
replace the air suction control solenoid valve 
and re-test. 

If there is vacuum, replace the air 
off diaphragm and re-test. 

suction 



Inspection 



Control Unit ---- 

I SPEED SENSOR--~------- 
- 

1 
- 

IGNITION COIL -- 
-- 

I 
1 

' 
VACUUM SWITCH C I 
(EGR & Main air jec) 

1 y i E c i X r n T ~  $ 1  
(Air suction) 

INTAKE AIR 

I 

IDLE CONTROL 1 
1 

CRANKING LEAK 1 1 
1 - 

[ A I R  VENT CUT-OFF 
7 7 ,  SOLENOID VALVE 
I 
I 1 INNER VENT CUT-OFF 
1 r i SOLENOID VALVE H 

1 1 - EGR CONTROL 

I / 

SOLENOID VALVE A lI2 ---____-__- H 
I 

i SOLENOID VALVE 

I i SOLENOID VALVE I I 

I ! Ill 
- 



Inspection 
Troubleshooting -- r I 

/ I f  there is no voltage from the control unit when there should be voltage or if there is voltage from the unit when there 
I shouldn't be voltage, inspect as follows and if no defects can be found, replace the control unit and re-test. i 
1 I 

1 REFERTQ 1 
I PROBLEMATIC CIRCUIT CHECK NUMBER: 1 CHECK 

I I 
To a ~ r  vent cut-off solenoid 2, 4, 6, 10, 1 1  1 1 valve (GreeniYellow wire) I 

--up- 

TO anti-afterburn control ' 2,3,4,10,11 
___1 

i soleno~d vdiule 
I 
1 

(Blue/Yellow wire) I 

t- ----- ___( 

/ To power valve control 2, 3, 4, 5,6, 7, 10, I 
solenold valve ' 1 1  1 

I (Pink wire) I I 

k- - - / 

To EGR control solenold I 4, 7, 10. 1 I 
I 

1 
valve A 1 I 

I (YelIowlWh~re w~re)  
----- -- - 

i +--- , 1 To inner vent roleno~d 2, 10, 11 I 

valve I I 1 (RedlGreen wire) ! 

To air suction control 
solenoid valve 
(YellowiGreen wire) 

-- - - 

To main air jet control 
solenoid valve 
(GreeniBlue wire) 

Manual: 
5,6, 10, 11 

Automatic: 
3, 5,6, 10, 1 1  

Manual. 
I / To vacuum control 

1 solenold valve 4,5, 10, 1 1  1 
I (BlueIBlack wire) / Automatic 1 

2, 3 , 4 ,  5, 7, 10, 1 11 1 

To frequency solenoid I, 2, 3, 4. 5.6. 7, 
valves A and B 1 10,ll I 

(Green wire) I I 

~ u ~ c ~ - o f f s ~ e ~ d  I 2,3,4,6,8,10.11 7 , 
1 valves A and 5 I 

I i (Yellow wire) i 
1 -- 

1 To ~dle control 2, 3, 4,9, 10, 1 1  
I solenold valve I 1 

To alr leak solenord 1 ,2 ,7 ,  70, 11  
valve / (Yellowl5lue w~re l  

I .  lnspect oxygen sensor (page 1 2-51 1. 

2. Check for voltage at control unit connector 
(Blue wire) with ignition switch on, 
There should be voltage. 
e I f  no voltage, check blue wire between ignition coil 

and control unit. 

3. lnspect 1 5 mph speed sensor (page 12-51 1. 

4. lnspect thermosensor (page 12-52). 

5. lnspect intake temperature sensor (page 12-53). 

6. lnspect vacuum switch A (page 12-53). 

7. Inspect vacuum switch C (page 12-54). 

8, lnspect vacuum switch B (page 12-53). 

9. lnspect AIC switch (Section 24). 

10. Check for voltage a t  control unit connector 
(black/yellow wire) with ignition switch on. 
There should be voltage. 
e I f  no voltage, check the wiring. 

11. Check brownlblack wire for continuity between con- 
trol unit and a suitable ground. 
I t  should have continuity. 



1 .  Push the voltmeter positive probe into the white 
wlre terminal of the control unit connector. 
Connect the negative probe to a suitable ground. 

WHITE 

2.  Start the engine and warm up to normal operating 
temperature. Rev the engine several times while 
observing the voltmeter. 

The voltmeter should reach 0.5 volt or higher during 
this tes t .  

0 If the voltmeter does not show voltage, check 
the wiring or fuse. If OK, replace the oxygen 
sensor and re-test. 

OXYGEN SENSOR 
45 N.m (4.5 kg-m, 33 Ib-ftJ 

Speed Sensor 

1. Jack up front of car, support with safetv stands, 
block rear wheels, and set hand brake. 

2. Push the voltmeter, or t e s t  light, positive probe 
into the yellow/black wire terminal a t  the control 
unit connector. Connecl: the negative probe to a 
suitable ground. 

YELLOWIBLACK 

r--' # J  
-i_l 

3. Start engine Select 2nd gear or 2 posit~nn and 
accelerate slowly, wh~le observ~ng voltmpter 

Voltmeter should show battery voltage below 11 
mph and no voltage above 16 mph. 

If there is voltage below approximately 11 mph, 
and there is no voltage ahnve 16 mph, speed 
sensor is OK. Go or, to step 5. 

0 If voltmeter readings do not correspor~d to above 
mph ranges, install a new speed sensor and 

I re-test. 

0 If there is no voltage during speed seilsor test. 
go to step 4. 

4. Check for bad electrical connection, fuse or failed 
speed sensor. Replace or repair as necessary and 
re-test per step 3. 

1 5. Stop the engine, lower the car to ground, and dis- ) 
connect the voltmeter. 



Inspection 
- Thermosensor 

i n  order to confirm proper operation, this thermosensor 
must be tested for resistance twice: once in a "cold" 
engine and again in a "hot" engine. 

The test is to confirm a significant difference in resist- 
ance from cold (high resistance) to hot (low resistance). 

To make sure the engine is cold enough for the first 
test, disconnect hose $19 at the charcoal canister. If 
there is no vacuum a t  idle, thermovalve B is  open, 
meaning the coolant temperature is less than 4 0 " ~  
( 1 0 4 ~ ~ )  and the cold test can be performed. 

1. Disconnect the connector a t  control unit. 

2. Check for resistance between blue/yellow and 
brown/black terminals. 

The chart below shows the change in resistance over a 
range of coolant temperatures. 

Engine Coolant Temperature 

Resistance shouia be above 7 KG. I 
Then, run the engine until the cooling fan comes on at 
least once, 9 0 ' ~  ( 1 9 4 " ~ ) ,  and check the resistance 
again. 

Reststance should be about 200 52. I 
If resistance is outside above ranges, replace thermo- 
sensor and re-test. 

If ohmmeter shows no continuity, check wires and 
if there is no defects, replace thermosensor and 
re-test. 



Intake-Air Temperature Switch Vacuum Switches 

Disconnect the ~ntdke air iemperdture swttch connector, Vacuum Switch A 
snd check conttnuity across its terminals 

1 Disconnect hose $2 to the control box at the 
vacuum hose manifold and connect a hand vacuum 
pump to the hose 

2 Ciieck for contlnulty betneen the black/yellow and 
brown whtte vvire tirrninals of the control box 
Lonnector 

There should be no coneincilty when vacuum above 
100 wmt-lg 13 9 Q Mgj I S  applied, awl there shodid 
Gc ccntl-ui?y whcf? ~acs l i rn  1s released 

VACUUM PUWIPIGAUGE 
A973X-044-XXXXX 

I 
I VACUIJM SWITCH 

I 
t 

I 

-% d 

<- --- > -_ 
- 

A - 
7 --- , > . 

'\' 

\ f' 

- 
The sensor S~OLIIC! have 

8 No contlnu~ry if the air temperature IS above 2 v C  

Vacasum Switch B 
@ Cont~nutry, i f  the air ternperaedve IS below 4 5 G 

I I="!>conr'+c: I-IOS~ 1=7 1 3  tbp c ~ n t r o l  b0x 3t the 
v~ l cuun  vcsc. rnan~fold 3nd connect a hand iacLum 

Repldce the sensor if continuity i s  nor as specifled puma rc I ~ ; E  bose 

2 CL1eck fo coi,tl.tutty b~ twe t r r  rl?e b dcki yellow 
gr;v \wire terrntnlls c: the co?tiol box coianectol 

7-'7 I a si~oul3 bc con, I P G J ! ~ /  wnli.  LLICCIU'TI dbovt 
30 t~rny,: ( 1  2 In Yg) ,s zppIlt.6 'risd there s h o ~ l d  

t ~ o  ccr:tnilitl/ tufhe-, ~,,cuu n is  released 

- *- *-- --=-a=- - " - 2 > - - m m - o % p > - ~ - ~ - h ~ w ~ " w m ~ e - - - ~ ~ ~  



Inspection 
- Vacuum Switches (c~nt 'd )  

Vacuum Switch C 

1. Disconnect hose PI5 to the control box at the 
vacuum hose manifold and connect a hand vacuum 
pump to the hose. 

2. Check for continuity between the black/yellow and 
bluelblack (6P connector) wire terminals of the 
control box connector. 

There should be continuity when vacuum above 1 
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Insterccsnnect Diagram 





Vacuum and Electical Connections 

3 ECU (Electronic Control Unit) 3 IGNITION CONTROL SOLENOID VALVE 
3) FCV VALVE zg, ADVANCE DlAPHRAGM 
13 THERMOVALVE c!, DlSTRlBUTOR 
'7 FUEL TANK 's EGR VALVE LIFT SENSOR 
@ TWO-WAY VALVE $ EGR CONTROL SOLENOID VALVE 

CHARCOAL CAMlSlER & CONSTANT VACUUM CONTROL (GVC) VALVE 
7; CATALYTllC COhlVERTEW 3 PGM-FI WARNING LIGHT 
8 CHECK VALVE @ BREATHER CHAMBER 
$3 lGN!TlON CONTROL SOLENOID VALVE 3 AiR CHAMBER 



Description 
Positive Crankease Ventilation 

The  3-way catalytic converter is used to  convert hy- The Positive Crankcase Ventilation (PCV) system is 
drocarbons (He), carbon monoxide (CO), and oxides of designed t o  prevent blow-by vapor from escaping to  the 
nitrogen (NOx) in the exhaust gas, to  carbon dioxide atmosphere. The PCV valve contains a spring loaded 
(C021, dinitrogen (N2) and water vapor. 

When the engine starts, the plunger in the PCV valve is 
lifted in proportion to  intake manifold vacuum and the 

PCV VALVE 

2: FRESH AIR 
*: BLOW-BY VAPOR 



Description 
Evaporative En3ission Controls 

The evaporative controls are designed to  rn~nimize the amount of the fuel vapor escaptncj to  the atmosphere. The system 
consists of the following components: 

A Charcoal Canister 

A canisrer fcr rhe tempo~ary  storage of fuel vapor untii the fuel vapor can be purged frorn the canister into the engine 
and burned. 

B. Vapor "arge Control System 

Canister purging is accompiished by  dra~wing flesh air through the canister and into a port on the throttle body. 
The ported vacuum is controlled by the Purge Control Vaive. 
When thermovalve is above 55°C ( 7  31 O F )  it direcrs manifold vacuum to  the purge control valve. 
When thermovalve is below 55'C (1.31 O F )  it does nc t  provide mainfoid vacuum to  the purge control. 

C. Fuel Tank Vapor Control System 

When fuel vapor pressure In "re fuel tank rs h ~ g h a r  than the set valve of the two-way valve, the vaive opens and reg- 
ulate-: the f low of iuel  vapor ?o the canrster. 

TWO-WAY VALVE 

----- 
FUEL TANK 



Ignition Timing Controls 

lgnition timing control, combined wi th the internal distributor control (centrifugal advance), affects the time at which 
each spark plug ignites the air-fuel mixture, in accordance wi th engine speed, load and coolant temperature. 
This control system gives vacuum advance in response t o  the manifold vacuum and coolant temperature. This optimizes 
ignition timing during and after engine warm-up to  control emission levels while maximizing fuel economy and engine 
performance. 

The distributor has t w o  separate vacuum advance diaphragms which operate on manifold vacuum. Diaphragm B also has 
a solenoid valve (ignition control solenoid valve) in the line. I t  is operated by the ECU which receives signals from the 
engine coolant temperature, engine speed and manifold vacuum. When the solenoid valve is open, it sends vacuum to  
Diaphragm B to  improve cold engine performance. 

ADVANCE 

SOLENOID VALVE 



Description 

r EGR Control System 

The EGR System is designed 10 reduce oxides of nitrogen emissions (NOx), by recirculating exhaust gas through the EGR I 
valve and the intake manifold into the combustion chambers. It is composed of the EGR valve, CVC valve, EGR control 
soienoid valve, ECU (Electronic Control Unit) and various sensors. 
The ECU contains memories for ideal EGR valve lifts for varying operating conditions. The EGR valve l i f t  sensor detects 
the amount of EGR valve l i f t  and sends the information to  the ECU. The ECU then compares it wi th the ideal EGR valve l i f t  
which is determined by data sent from the other sensors. If there is any difference between the two, the ECU triggers the 
EGR control solenoid valve t o  reduce vacuum applied to the EGR valve. 

-- 
I 

1 Crank Angle Sensor 
L____-__ -- 

r MAP Sensor 
L--- 

I_TW Sensor 
memories) 

[ T h r o t t l e  Angle Sensor -- --I - 1 PA Sensor 

Vacuum regulated by the Constant Vacuum Control (CVC) valve is directed to the EGR valve by  the EGR control solenoid 
valve. When the EGR control solenold valve is energized from the ECU, vacuum is supplied to  the EGR valve. 



Tailpipe Emission 

Do not smoke during this procedure. 
keep any open flame away from your work area. 

1. Start engine and warm up to  normal operating 
temperature cooling fan comes on). 

I 2. Connect a tachometer. I 
3. Check idle speed and adjust the idle speed, if 

necessary (page 1 1-85). 

I 4. Warm up and calibrate the CO meter according t o  
the meter manufacturer's instructions. I 

5. Check idle CO with the headlights, heater blower, 
rear window defogger, cooling fan, and air condi- 
tioner off. 

Catalytic Converter 

If excessive exhaust system back-pressure is 
suspected, remove the catalytic converter f rom the car 
and make a visual check for plugging, melting or crack- 
ing of the catalyst. Replace the catalytic converter if 
more than 50% of the visible area is damaged or 
plugged. 

10 x 1.25 mm 
34 Marn 13.4 kg-m, 25 Ib-ft) 

RUBBER \ 
MOUNTS \ 

x 1.25 mm 
N.m 13.4 kg-rn, 25 Ib-ftl 

/ CONVERTER 
GASKET Removal/lnstallation, section 
Replace. Inspect housing for cracks 

or other damage. 
Inspect element for clogging 
by looking through the inside 

8 x I .25 rnrn @ 
24 N-m (2.4 kg-rn, 17 Ib-ft) 

8 x 1.25 mm 
26 N-m 
12.6 kg-m, 19 Ib-ft) 



Positive Crankcase 
Ventilation System 

Test 

/ I .  Check the crankcase ventilation hoses and connec- 

I tions for leaks and ciogging. 

BREATHER HOSE 

2. At  1611171;, make stire there is a clicking soufid from 
the PC\/ valve wher: "re hosa be~weer? PCV valve 
and lritake manifold is lightiy pinched wi th your fin- 
gers or pliers. 

Gerrtly pinch here 

@ I! there 1s no clrckrng sound, check "Ie PCV 
valve grommet for cracks or damage. 

@ i f  the gromrnet IS OK, replace the pCV vaivk 2nd 
recheck. 

Evaporative Emission 
Controls 

Test 

I .  Disconnect #3 vacuum hose at the purge control 
diaphragm valve (on the charcoal canister) and 
connect vacuum gauge to  the hose. 

PURGE CONTROL 
DIAPHRAGM VALVE 

\ 
VACUUM PUMPIGAUGE I 
A973X-04: - X X X % %  #3 HOSE 

2 .  Start the engine and aiiow to  idle 

NOTE: Engine coolant ternperatcire must be below 
55°C (1  31 "Fi 

Vacuum should not be available. 

@ If there is no vacuum, disconnect the vacuum 
gauge and reconnect the hose. 

@ !f there is vacuum, replace the thermovalve. 



--- HOT ENGINE 

1 .  Disconnect #3 vacuum hose at the purge control 
diaphragm valve (on the charcoal canister) and 
connect vacuum gauge to  the hose. 

PURGE CONTROL 
DIAPHRAGM VALVE, 

1 
VACUUM PUMPIGAUGE I 
A973X-041-XXXXX #3 HOSE 

2. Warm up the engine t o  normal operating 
temperature (cooling fan comes on). 

There should be vacuum at idle, once the engine is 
warm. 

9 If vacuum is not available, check the hose for 
clogging, kinking or leakage. 
If the hose is OK, replace the thermovalve. 

3. Disconnect vacuum gauge and reconnect the hose. 

4. Remove fuel filler cap. 

5 .  Remove canister purge air hose from frame and 
connect hose to  vacuum gauge as shown. 

VACUUMIPRESSURE GAUGE 
A9295-237-81167 

6 .  Raise engine speed t o  3,500 rpm. 
Vacuum should appear on gauge within 1 minute. 

0 If vacuum appears on gauge in I minute, remove 
gauge, test is complete. 

0 If no vacuum, disconnect vacuum gauge and 
reinstall fuel filler cap. 

7. Remove charcoal canister and check for signs of 
damage or defects. 

9 If defective, replace canister. 

8. Stop engine. Disconnect #3 vacuum hose from 
canister "PCV" fitting. 
Connect vacuum pump to canister "purge" f i t t ing 
as shown, and apply vacuum. 

Vacuum should remain steady. 

"PURGE" FITTING "PCV" FITTING 

\ \  

\ 
VACUUM PUMPIGAUGE 
A973X-041 -XXXXX 

0 If vacuum drops, replace canister and retest. 

9. Restart engine. Reconnect hose to  canister "PCV" 
fitting. 

"PURGE" side vacuum should drop to  zero. 

0 If "PURGE" side vacuum does not drop to  zero, 
replace the canister and retest. 



Evaporative Emission 
Controls 
- Test (cont'd) 

Two-Way Valve I 
1. Remove the fuel filler cap. 

2. Remove vapor line from the fuel tank and connect 
to T-fitting from vacuum gauge and vacuum pump 
as shown. 

VACUUM GAUGE (a/ A9295-237-81167 

T-FIT~ING \ VAPOR LINE FROM 
FUEL TANK TO 
TWO-WAY VALVE 

' -&- 

VACUUM PUMPIGAUGE 
A973X-041 -XXXXX 

3. Slowly apply a vacuum while watching the gauge. 

Vacuum should stabilize at 5 t o  15  mmHg (0.2 to  
0 .6  in. Hg). 

@ If vacuurn stabilizes momentari!y ( two-way 
valve opens) between 5 and 15  mmHg (0.2 and 
0.6 in. Hg), go on to  step 4. 

@ If vacuum stabilizes (valve opens) below 5 
mmHg (0.2 in. Hg) or above 15  mmHg (0.6 in. 
Hg), install new valve and re-test. 

4. Move vacuum pump hose from vacuum t o  pressure 
fitting, and move vacuum gauge hose from vacuum 
to  pressure side as shown. 

\ PRESSURE SIDE 

5. Slowly pressurize the vapor line while watching the 
gauge. 

Pressure should stabilize at 25  t o  55  mmHg ( 1  .O t o  
2.2 in. Hg). 

0 If pressure momentarily stabilizes (valve opens) 
at 2 5  to  55 mmHg (1 .O t o  2.2 in. Hg), the valve 
is OK. 

If pressure stabilizes below 25 mmHg (1.0 in. 
Hg) or above 55 mmHg (2.2 in. Hg), install a 
new valve and re-test. 



EGR Control System 
- Test - 

if the self diagnosis indicator blinks twelve times, check 
the  #16 and #24 vacuum hoses for loose connection, 
disconnection of connector, and open or short circciir, 
before going into the steps described below. 

Also perform the following inspection when the engine 
misses or runs rough at low speed, or when it tends to 
stail at idle, even i f  self-diagnosis system does no1 indi- 
cate a prot;lern. 

1 .  Start the engtne and warm rr up unttl the cool~ng 
fan comes on. 

2 .  Open the control box l ~ d  and dtsconnect #16 
vacuum hose from the top of EGR valve, and con 
nect a vacuum pump to  the hose. 

VACUUM PCIMP!GAUGE 
A973X-041 -XXXXX 

3. Pinch the lower hose of the EGR control solet~oici 
valve in the control box, and measure vacuum at 
idle. 

@ i f  uacilirrn siabilizes ;C i 50-250  mmHg 16- 10 
in.1-l~) within one second, the C\JC valve and 
EGR hose routing is OK. 

4. linclarnp the lower l-osa p~nched rn step 3 ;  agaln 
measure the arnsunt cf vacuum or+ the vacuunr 
gauge. 

@ if vacuum is below 3 0  mmHg i l  . 2  in.Hg), the 
EGR control ::oler?oid val i~e and hoses are OK. 

@ If the *mount of \facuum exceeds 3 0  mni-ig ( 1  2 
in Hg) check the =*I; iIo\iv hose to  !he EGR i o n -  
trol solenoid valve, and the *?  7 vacuum hose 
for blockdye 
if the hoses are not collapsed or blocked, replace 
the EGR control solenold va!ve dnd recheck. 

5 Stop the engine Reconnert the # I  6 vacuum hose, 
then drsconnect the #21 vacuum hose f rom the 
throtrie irody. Plug the *vacuum tap at the thrott le 
body, connect a dacuurn pump to  the #2 1 vacuum 
hose, and apply a vac~turn of 300  rnml-fg (12 In. 
H u )  

\ - -  -._ #21 HOSE 

6 .  Raise enaine speed to  2,080---2,500 rpm. Feel op- 
eration of the EGR c o n t r ~ l  solenoid valve w i th  your 
fingers. 

@ If the EGP control solenoid valve is operating, 
the svstern IS OK. 

@ If the EGR control solenoid valve is not 
operating, check the EGR control soleroid valve 
(page 12-68). I f  .rhe solenoid valve is OKi check 
Glaclc;Yelio?ni wirc. between ;he soienoid \:aive 
and Regulator fuse ( 1  OA), ~2nd Ye!!ow wire be- 
tiween the solenoid vsl\ic: and ECU. I? wires are 
OK, see ECCl trebleshorit in~ !sac.tion I 1  1 

If the EGR cnntrcl solenoid valve is normal, 
@ If vacuum is not 150 -250  mrniig i6-  2 0 in.Hgi 

check the EGR valve and Lift sensor (page , 

within one second, check the hose between :he 
1 2 - 6 7 ) ,  

intake manifold and the C V C  valve for clogginn,, 
or leakage. 1 
If the hose IS OK, reniace the CVC vclve. 



EGR Control System 

EGR Contraf Solenoid Valve I EGR Valve 
1. Open the control box lid and disconnect the wire 

harness from the control box. 

2. Disconnect the lower vacuum hose of the EGR con- 
trol solenoid valve (between the EGR control 
solenaid valve a d  the air chamber), from the air 
chamber. 

3 .  vacuum the hose' VACUUM puMP/GAUGE 
~t should not hold vacuum. A ~ ~ ~ X - - Q L I I  -XXXXX 

1 
EGR CONTROL SObENOlQ VALVE / 

@ If it holds vacuum, replace the EGR control sole- 
noid valve and re-test. 

4. C0nnec.t the positive terminal of a 12 V battery to  
the BlackiYellow terminal of the control box con- 
nector and the negative terminal to  the Red 
terrrl!nal. 

5. Apply vacuunr t o  the hose 
It should hold vacuum. 

@ If it does not hold vacuum, replace the EGR con- 
:rol solenoid valve and re-test. 

1. Start the engine and let it idle. 

2 .  Disconnect #16 vacuum hose from the EGR valve 
and connect a vacuum pump t o  the EGR valve. 

VACUUM PUMPIGAUGE 
A973X-041 -XXXXX 

3. Apply vacuum of 150 mmHg (6 in.Hg). 

@ If vaccum remains steady and the engine dies, 
the EGR valve is working properly. 

@ If vacuum does not remain steady and the 
engine does not  die, replace the EGR valve and 
re-test. 

Cb If vacuum remains steady but engine does not 
die, remove the EGR valve; check the EGR valve 
and manifold for blockage, clean or replace as 
necessary and re-test. 



EGR Valve Lift Sensor 

/ Connect System Checker har- 

/ ness between ECU and connector. 

1 Turn ignition switch ON. 
I 

Measure voltage between C13 
terminal (YellowlWhite ( + ) I  of 
system checker harness and 

1 C i  2 terminal (GreedWhite I - ) ) ,  1 
NO Substitute a known-good ECU and re-check. 

- I f  prescribed voltage is now available, replace 
the original ECU. 

terminal (RedIBlue ( + ) I  of 
system checker harness and 

I 2  terminal (GreedWhite ( - ) I .  I 
w 

4 a p p e a ~ ~ ~ ~ ~ ~ ~ -  --- 1.0-1.4~7 (VI  

Substitute a dnown-good ECU 
and re-test EGR components as 
on page 12-67. If EGR still does 
not  operate properly, replace the 
original ECU. 

-1 NOTE: If there is no voltage, 
Check for open or short circuit in or if the voltage is low, check 
YellowlWhite, Yellow and Greeni / a shorted wire. If voltage 
-A , White wire between EGR valve is high, there be an open 
/ sensor and ECU; in the wire or a bad contact. 

NO 

Is there any abnormality? -- 

1 

/ Turn ignition switch ON. ! 
Remove the # 16 vacuum hose from 1 
the EGR valve, then connect a vacu- 1 
urn pump to  upper hose of EGR valve. ] 

- Faulty 
wires. 

I I 

While applying vacuum, measure 
voltages between C8  terminal 

I 
(AedIBlue ( + ) I  of system checker , 
harness and C12 terminal (Green1 i 

, W h ~ t e  (-1). 1 

Faulty EGR 
valve lift 
serrsor. 

Substitute a knokn-good ECU and re- 
tesr EGR components as on page 12- 
67. If EGR n o w  operates properly, 
replace the original ECU. 



Ignition Timing Controls 

1. Disconnect #-I 2 .vacuum hose from the advance 
diaphragm A on the distributor and connect a 
vacuum pump,gauge to  the hose. 

VACUUM PUMP!GAUGE 
#12 HOSE A973X-041 --XXXXX 

ADVANCE DIAPHRAGM A 

2 .  Srart the engine, allow i'r to  idfe and check for 
v a c w m .  

There should be vacuum. 

@ If there is no vacuum, check the vacuum line for 
leaks, blockage or a disconnected hose and 
retest. 

3. Disconnect # I  5 vacuum hose from the advance 
diaphragm B on the distributor and connect a 
vacuum ~ump igauge  t o  the hose. 

NOTE: Engine cooiant temperature must be below 
set temperature (6OoC, 1 40°F). 

%15 WOSE 

/ 4. Allow the engine to  idle and check for vacuum. 

There should be vacuum. 

@ If there IS no vacuum, checlc the vacuum line for 
leaks, blockage or a disconnected hose If no 
problem, check the ~gnrtlon control solenold 
valve (page 12-71) If the solenold valve 1s OK, 
check Black'Yellow wlre betweer? the solenold 
valve and Regulator fuse ( IOA) ,  and BlueiRed 
wrre between the solenord valve and the ECU. If  
wires are OK, see ECU troubleshooting (section 
11).  

5 .  Warm up engine t o  normal operating temperature 
(cooling fan comes on). 

There should be no vacuum. 

si If there is vacuum, check the ignition control 
solenold valve (page 12-71 1. If the solenold 
valve is OK, check BlueIRed wire between the 
solenold valve and the ECU. If the wire is OK, 
see ECU troubleshoot~ng (section 1 1 ) .  

6 .  Raise engine speed to  above 1,500 rpm and check 
for vacuum. 

There should be vacuum. 

@ If there is no vacuum, check the ignition control 
solenoid valve (page 12-71 ). If the solenoid 
valve is OK, check Black!Yellow wire between 
the solenord valve and Regulator fuse (10A1, 
and BlueIRed wire between the solenoid valve 
and ECU. If wires are OK, see ECll trouble- 
shooting (section 1 1 ). 

7 .  If there is no abnormality at each test, inspect the 
advance diaphragm (section 25). 

i 
ADVANCE DIAPHRAGM S 



r- ignition Control Solensid Valve Pest 

The ignition control solenoid valve is activated by com- 
mands from the ECU. When the solenoid valve opens, 
th is  causes vacuum in the #15 vacuum hose and sends 
vacuum to  advance diaphroagm B to  improve cold 
engine performance under the following conditions: 

e Whenver the coolant temperature is below 
60°C (140°F). 

@ When the coolant temperature is 60-100°C 
(140-21 2OF1, it is operated by the control unit 
which receives signals from the engine speed 
and manifold vacuum. 

When the valve is open, 9 V or more should be available 
between the Black/Yellow terminal (+) and BlueIRed 
terminal (-1 of the main harness at the control box. 

1 .  Open the control box lid and disconnect the 6-P 
connector from the control box. 

2, Disconnect the lower vacuum hose of the ignition 
control solenoid valve (between the solenoid valve 
and the check valve) from the check valve. 

3. Disconnect #I  5 vacuum hose from the vacuum 
hose manifold. 

I 4. Connect a vacuum pump t o  the hose. 

5. Apply vacuum t o  the hose. 

I It should hold vacuum. 

@ If it does not hold vacuum, replace the solenoid 
valve and retest. 

6. Connect the battery positive terminal t o  the 
BlackiYellow terminal of the control box connector, 
and the battery negative terminal t o  the 
YellowiGreen terminal. 

7. Apply vacuum to the hose. 

It should not hold vacuum. 

@ If it holds vacuurn, replace the solenoid valve 
and retest. 

8 .  Disconnect the vacuum pump from the hose, and 
connect the vacuum pump to  the #15 vacuum 
hose. 

9. Apply vacuum to the hose 

It should not hold vacuum. 

I @ If it holds vacuum, replace the  solenoid valve. I 
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Illustrated Index 

ROTE: Wher~ever  the transrnrssion is removed, the release bearing sliding surface should be cleaned and greased. 

CLUTCH PEDAL 
RETURN SPRING CLUTCH CABLE 

CLUTCH PEDAL 
Adjustment, page 1 3  3 26 N.m (2 6 kg-m, 19 Ib f t )  

i 

'Y 

Rernoval/lnspect~on, page 43% 
Instaliatcon, page 13-8 

CLUTCH DISC 
Removal, page 13-7 
lnspect~on, page 1 3  7 
I n ~ t ~ ~ l l a t ~ o n ,  page 13 8 

PRESSURE PLATE 
Removal, page 1 3 4  
Inspect#on, page 1 3 6  
lnsta l la t~on page 13 8 

RELEASE BEARING 
Removall lnspect~on, page 13-4 

TRANSMISSION Instal lat~on, page 1 3  5 
Rernovai, S e c t ~ o n  14 RELEASE ARM CLIP 
insta l ia t~on,  Sectrol  l 4 page 134 

Insral lat~on, page 13 5 



Adjustment 

STROKE AT PEDAL: 
445- 150 rnm (0.58-0.60 in.) 

i CLUTCH PEDAL HEIGHT: 
/ 178 mm (0.712 in.) 

CLUTCH CABLE 

AT PEDAL 
ADJUSTING NUT (0 .06-0.100 
Turn in or out to get 
specified free play at 
tip of release arm. CLUTCH PEDAL DISENGAGEMENT HEIGHT: 

57 mm (0.228 in.) minimum to the carpet 

RELEASE ARM 

5.2-6.4 rnm (13/64-1:4 in.) free play 



Release Bearing 

1.  Remove the 8 m m  spec~a l  bolt  

8 rnm BOLT 

\ 
\ RELEASE ARM 

RELEASE BEARING 

2. Remove the release shaf t  and release besring as- 
sembly. 

3 .  Separate the release arm frorrr the bearing by  re- 
moving the clip from the  holes i n  the release bear- 
ing. 

RELEASE ARM CLIP 
RELEASE ARM 

/ 

----I\ 
RELEASE BEARlNG 

4. Check t h e  release bearing for excessive play by  
spinning it by  hand. 

5 .  Replace the bearing w ~ t h  a n e w  one if there IS ex 
cessive play. 

GAUTbON: The bearing is packed with grease. Do 
not wash it in solvent. 



Installation 

1 . Align the release arm w i t h  the locating holes of the 
release bearing. 

\ 

(Molybdenum Disulfide) 

shown. 

RELEASE ARM 
RELEASE ARM CLIP 

I / 

Y\ 
RELEASE BEARING 

3. Install the release shaft  and the release bearing. 

(Molybdenum Disulfide) 
/ 

(Molybdenum Disulfide) 

4. Align the release shaft  and release arm, t h e n  install 
a n e w  spring washer and bolt. 

8 x 1.25 mm 
26 N-m (2.6 kg-m, 14 Ib-fa) 

SPRING WASHER 
Replace \ 

5. Move  the release arm up  and d o w n  t o  make  sure 
the fork f i ts properly against the bearing, and that  
the bearing slides freely. 



Pressure Plate 

r Rernoval/lnspection 

1. lnspect the f~ngers of the diaphragm spring for 
wear at the release bearing contact area. 

2. Check the diaphragm spring fingers for height 
using the Clutch Disc Alignment Tool and feeler 
gauge. 

I Service Limit: 1 .0  mm (0 .04 in.) Max 

I FEELER GAUGE 

CLUTCH DISC DIAPHRAGM 
ALIGNMENT TOOL SPRING 
07974-6890100 

3. Install the Ring Gear Holder 

RlNG GEAR HOLDER 
07924-  PO20002 

\ 4 5  N -m (4 .5  kg-m, 3 2  Ib-ft) 

Adjust the holder height to 
the flywheel turning the 
adjuster nut. 

1 4. To prevent warping, unscrew the pressure plate 
mounting bolts t w o  turns at a time ~n a crisscross 

pattern us~ng  a 10 m m  T-wrench, then remove the 
pressure plate and clutch d~sc .  

RING GEAR HOLDER 
07924-PD20002 

5. lnspect the pressure plate surface for wear, cracks, 
or burning. 

6. lnspect for warpage using a straight edge and 
feeler gauge. 

Service Limit: 0 .15 mm (0.006 in.) Max .  



Clutch Disc 

1 . inspect lining of the clutch disc for signs of slipping 
or oil. Replace tt if it is burned black or oil soaked. 

2. Measure the clutch disc thickness. 

C!utch Disc Thickness: 
I 

Fuel-injected Carbureted 
Engine 

I 
Engine 

. - -- -- c 
Standard 8.3-9.0 rnm 1 8.1 -8.8 rnm 
(New)  (0.33-0.35 in  ) 1 (0.32--0.346 in ) 
- .- -- -.--- . - - - + 

3.  Check for loose rubber vorsion dampers. Replace 
the clutch disc i f  any are loose. 

4. Measure the depth from the h i n g  surface to  the 
rivets, on both sides. 

Rivet Depth: 
Standard (Mevv): 7.3 tam (0.054 in.) min. 
Scrwiee Li tn ip :  9.2 rnm (0.008 in.! 



Flywheel 

r InspectionIRemovaI 

I 1 .  lnspect the ring gear teeth for wear or damage. I 
2 ,  Inspect the clutch disc mating surface on the fly- 

wheel for wear, cracks or burning. 

3 .  Measure the flywheel runout using a dial indicator 
through at least t w o  full turns. Push i t  against the 
flywheel each time you turn it to  take up the crank- 
shaft thrust washer clearance. 

NOTE: The runout can be measured wi th engine 
installed. 

Standard (New): 0.05 m m  (0.002 in.) max. 
Service Limit: 0.1 5 rnm (0.006 in.) 

I MAGNETIC STAND 

I 
DIAL lNDlCATOR 

4. Remove the eight flywheel mounting bolts and fly- 
wheel. 

RlNG GEAR HOLDER / 07924-PD20002 

FLYWHEEL MOUNTING BOLTS 

-. 7- " "- __I 

Flywheel and Clutch ,-- Installation 

1. Align the hole in flywheel wi th the crankshaft 
dowel pin and assemble. Install the bolts only 
finger tight. 

2. Install the Ring Gear Holder, then torque the fly- 
wheel bolts in a crisscross pattern, as shown. 

RlNG GEAR HOLDER 
07324- PD20002 

FLYWHEEL 12 x 1.0 mm \ 

105 N.m (10.5 kg-m. 76 Ib-ft) 

3.  Install the clutch disc and pressure plate by aligning 
the flywheel dowels wi th dowel holes in the pres- 
sure plate. 

FLYWHEEL 

PRESSURE PLATE (Molybdenum Disulfide) 

4. Install the attaching bolts finger tight. 



5 .  Insert the Clutch Disc Alignment Tool in the spllned 
hole in the clutch d ~ s c .  

CLUTCH DISC ALIGNMENT TOOL 
07974-6890900 

, I 

6. Torque the bolts in a crisscross pattern as shown. 
Tighten them t w o  turns at a time to  prevent warp- 
ing the diaphragm spring. 

TORQUE 
/' WRENCH 

8 x 1.25 mrn 
26 R1.m (2.6 kg-m, 19 Ib-ft) 

7 .  Remove the Alignment Tool and Ring Gear Holder. 
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Maintenance Transmission 

I I Oil Level inspection 

1. Check wi th oil at operating temperature, engine 
OFF, and car on level ground. 

2. Remove oil filler plug and check level wi th finger. 
3. Oil level mus! be up to  fill hole. I f  it is below hole, 

add oil until it runs out, then reinstall plug. 

1 Oil Change 

Change oil every 48,000 km (30,000 miles). 
Use only SAE30, 1 OW-30, 1 OW-40, or 20W-40 weight 
oil rated SE or SF grade. 

1 .  With transmission oil at operating temperature, 
engine OFF, and car on level ground, remove drain 
plug and drain transmission. 

2. Reinstall drain plug wi th new washer, and refill to 
proper level. 

NOTE: Drain plug washer should be replaced at 
every oil change. 

Oil Capacity 
2.3P (2.4 U.S. qt.) after drain. 
2.4P (2.5 U.S. qt.) after overhaul. 

81L FILLER PLUG 
32 x 1.5 nim 70 N-m (7.0 kg-rn, 51 Ib-ft) 

DRAIN PLUG 14 x 1.5 mrn 
40 N.m (4.0 kg-m, 29 Ib.ftJ 

, Car on Ground 

1 .  Disconnect ground cable at battery and at trans- 
mission. 

2. Release steering lock and place gear selector in 
neutral position. 

3. Disconnect engine compartment wiring as follows: 
0 Battery positive cable from starter motor. 
@ Black,white wire from starter solenoid. 
@ Greewblack and yellow wires from back-up light 

switch. 
4. Release engine sub-wire harness from clamp at 

clutch housing. 
5. Disconnect clutch cable at the release arm. 
6. Remove the t w o  upper transmission mounting 

bolts. 

Car Raised on Hoist 

7.  Drain transmission oil. Reinstall drain plug and 
washer. 

8. Remove front wheels. 
9. Place transmission jack securely beneath transmis- 

sion. 
10. Remove bolt securing speedometer drive holder 

and pull assembly out of transmission. 
11 .  Disconnect shift lever torque rod from clutch hous- 

ing. 
12. Remove bolt from shift rod clevis. 

SHIFT ROD CLEVIS BOLT 
8 x 1.25 rnm 

1 10 N.rn (1.0 kg-rn, 7 Ibft) I TORQUE ROD 

SHIFT ROD 

13. Disconnect the tie-rod ball joints and remove using 
the Ball Joint Remover (page 20-8). 

14. Remove the lower arm ball joint bolt from the right- 
side lower control arm, then use a puller to discon- 
nect the ball joint from the knuckle. Remove the 
damper fork bolt (page 20-1 7 ) .  



1 5. Turn each steering knuckle to  its most outboard po- 
sition. With screwdriver, pry right-side CV joint out 
approximately l i 2 " ,  then pull sub-axle out of trans- 
miss~on housing. Repeat on opposite side. 
Remove the right-side radius rod. 

16. Remove the torque arm bracket bolts from the 
clutch housing. 

18 x 1.25 mm 

17. Remove the darnper bracket from the transmission. 

_ _  DAMPER BRACKET 

- -- - -=-I -' ' 

L -- 

1 8 .  Remove the clutch housing bolts from the front 
transmission mount. 

19. Remove the clutch housing bolts from the rear 
transmission mounting bracket. 

R E A R  TRANSMISSION 
MYLINTING B R A C K E T  

20 ,  Remove the ciurch cover. 

21.  Rerno*~e the :;railer mounting bolts. Detach the 
starter motor and lower through chassis. 

2 2 .  Remove the front transmission mounting bolt. 

23. Pull transmission away from the engine block to  
deal- the t w o  14 mm dowel pins and lower on 
rransrnissioii jack. 



lllustaated Index 

Clean all parts thoroughly in solvent and dry wi th 
compressed air. 

Lubricate all parts wi th oil before reassembly 
A $, Replace 

$ ,, 

- 
J, E N D C O V E R  

Removal, Page 14-6 

f7 
Installation Page 14 29 
GASKET - 

31 LOCKNUT - 
R e n o ~ a i  Page 14 6 - Installarcon Page 14 29 

,4, SPRING WASHER 
I\ 5 F I F T H  GEAR SVNCHRO SLEEVE 

Remdvai Page 14 7 
l r s ta l la t~on  Pas: 14 29 

g FIFTH G E A R  SHIFT e m #  
Rerroval Page 14 7 
lnstal lat~on Page 14 29 

? SPRING PiM 
& F I F T H  GEAP SYNGRO HUB 

Rnrroval P a g ~  14 7 
Instal atto- Page 14 28 

8 SYNCHRO SPRING 

\ 
(3 CAhiTlON: Left-hand threads. 

Reolace 

(3 F I F T H  GEAR SYNCHRO RING 

n 
Inspection, Page 14 15 

' M A I N S H A F T  F I F T H  GEAR 
Removal, Page 14 7 
Installation Page 14 28 

3 NEEDLE BEARING 
21 SPACER COLLAR 

''4 R E T A I N I N G  SCREW 
L 

22 N m 12.2 kg-m, 18 ib-ft) 
L WASHER 12mm 

SPRING ,: DETENP BALL 
Gi; ROLLER BEARING 
L 

'9 BEARING OUTER RACE - Replacement, Page 14 12 

SNAP RING 60 mm ,) LOCKNUT 
F i ~ n - o v 3 '  P?ge 14 6 
Irsrat iUt o r  Page I4 29 

42 SPRING WASHER 
(& COUNTERSHAFT F I F T H  

17 
GEAR 

3 D R A I N P L U G  
4 0  N,rn (4.0 kg-rn, 29 ~b-f t )  

3 W A S H E R r i 4 m m  
(irz B A L L  BEARING 

Replacement, Paye 14 12 
2, O I L  SEAL 

Removal, Page 14 10 
irstallatlon, Page 14 30 

3 O I L  F ILLER BOLT 

P 
45 N.rn (4.5 kg-rn, 33 fb-ft) 

23 WASHER 20 mm 
TRANSMISSION HOUSING 
D~jassembly Page 14-6 
lnstallatfon Page 14 27 
GASKET 

,% SNAP RING 80 mm 



@ OIL SEAL 
@ BOOT 
@ SHIFT ROD 
@ DOWEL PIN 14 x 20 mrn 
@ DIFFERENTIAL ASS\( 

Removal, Page 14-10 
Overhaul, Sec 17 
Installa?~on, Page 14-25 

@ OIL BARRIER PLATE 
@ COUNTERSHAFT BEARING 

Replacement, Pages 14-1 0, 1 1 
@ BEARING RETAINER PLATE 
I@ COUNTERSHAFT ASSY 

Removal, Page 14-9 
inspect~on, Page 14-1 7 
Instal lat~on, Page 14-25 
Measurements, Page 14-21 

Q FIRST & SECOND 
GEARSHIFT SHAFT 

@ MAENSHAFT 
Semoval, Page 14-9 
lnspect~on Page 74 17 
Installafro?, Page 14 25 
Measurameors, Page 14-20 

@ THIRD & FOUSTH 
GEARSHIFT SHAFT 

@ MAINSHAFT BEARING AFJD 
BEARING RETAINER BL4TE 
Replacernen:, Pages 14-1 0,  I I 

@ OIL SEAL 
Replacement, Fage 14 10 

51 SHIFT GUIDE SHAFT 
i& INTERLOCK 
3j SHIFT GUIDE 
3 REVERSE IDLER GEAR SHAFT 

Aenovsl, Page 14-8 
Installation, Page 14 27  

3 REVERSE IDLER GEAR 
R s ~ o v a '  Page 14-8 
Insra:lar~on, Page 14 7: 

2 FLFIH & REVERSE 
GEARSHIFT SHAFT 

$$ SHIFT A R M  HOLDER 
Measurements Pages 14 22, 23 
Removal, Page 14 23 
Instol lat~on, Page 14 25 
A 12 N-m (1  2 kg rn, 9 lb-f i t  
B 15 h i -m ( 1  5 kg m ,  11 !b-ft i  

3 SHIFT ROD GUIDE 
Measurernenrs, Fage 14-24 
Instal lat~on, Fdge 14-25 

3 WASHER 8 mm 
BOLT, 8 x 1.25 mm 
30 i3.m (3 0 kg-m, 22 I t r  ftl 

6; BACK-UP LIGHT SWITCH 
$$WASHER 14 mm 
% 018 SEAL 

Removal, Page 14- 10 
lnstal lar~nn. Page 14-3C 

@ sEa PLATE 
5~ MAGNET 
@ DETENT BALL 
@ SPRING 
@ SPRING COLLAR 
J$ CLUTCH HOBPSfNG 
66  BREATHER CHAILqBER 

PLATE 



Transmission Housing 

r Disassembly 
1. Remove transmission end cover. 

E N D  COVER 
(8 bolts, 6 x 1.0 mm) 

NOTE: Before removing mainstiaft/countershaft 
locknuts, measure clearance between spacer collar 
and shoulder on f i f th gear. 

Bend locking tab on locknuts out of slots in main- 
shaft and countershaft. 

3. Install mainshaft holder 

MAINSHAFT HOLDER 
07923-68901 01 

SHIFT ROD 

4. Shift transmission into reverse gear 

5. Remove locknuts. 

CAUTION: The mainshaft locknut has left-hand 
threads. 

30 rnrn SOCKET 

6. Remove ~nalnshaff holder. 



7.  Drive out spring pin securing f i f th gear shift fork to  
shaft. 

F I F T H  GEAR SHIFT F O R K  

5 mm PIN PUNCH SPRING PIN 

8. Remove mainshaft f i f th gear, shift fork, synchro- 
nizer sleeve, hub, ring and spring as a unit. 

9. Remove countershaft f i f th gear. 

70. Remove three retaining screws and detent balls 

M A I N S H A F T  
F I F T H  GEAR SHIFT FORK 

/ 

/ 
COUNTERSWAFT 
F I F T H  GEAR 

R E T A I N I N G  
SCREWS 

11.  Remove back--up light switch. 

12.  Remove thirteen housing bolts 

BACK-UP L I G H T  SWITCH 

13. Loosen the transmission housing by tapping on 
bosses around its edge wi th  a so f l  hammer. 
Remove the attachment from the remover then 
screw its threaded end into the hole in the  trans- 
mission housing as shown. Expand the snap ring 
while tapping upward on the case using the bearing 
remover. 

BEARING REMOVER 
07936-6340000 



Reverse Fork Countershaft/Mainshaft 
Shift Shaft Clearance Wemowali 

1.  Check clearance between f~ f th l reverse  shrft shaft 
p in  and reverse sh l i t  fork. 

PIN-TIP-FORK CLEARANCE 
Standard (New): 0.05-0.35 rnm 

10.082-0.014 in.) 
Service Limit: 0.5 rmm (0.02 in.) 

3 !i c!nardnce is beyond !imit, rnessure width of s!ot - ~ 

in  reverse shift fork. 

Standard (New): 7.05-7.25 mm 
(0.218--0.285 in.) 

REVERSE SWIFT 
FORK F IFTHIREVERSE 

1. Shif t  transmission in to neutral. 

2. Remove the mainshaft  bearing retainer plate. 

V - 
8 rnm SPECIAL BOLTS 

Gear Clearance I 

r I 1 3 Puli oclt the shrft g u ~ d e  shaft .  
I [ 

a Pull out  reverse ~drer shaft  and remobe gear. 
1 .  Check reverse Idler dear to-shlt t  fork c l ~ a r a n c e  

I 
GEAR-TO-FORK CLEARATaiGE 

I 

Standard (New): 0.2- 1 .Q mm (0.008-0 04 in.) 
Service Limit: % .7 rnm (0.07 in ) 

2 .  $u!i out  the reverse idler shaft  and temove gear It 
geai - to  fork clearance 1s beyond irmti, cneasure gap 
be twcen  ends of  shrft $ark f ~ n g e r s  

Standard (Mew): 11.8-- 12.2 mm (0.46- 0.48 En 1 
REVERSE SHIFT FORK 

R E V E R S E  IDLER 

\-.I 

R E V E R S E  I D L E R  GEAR 

i t--- - - 



5. Pull the 3rdl4th and 1 st l2nd shift shafts up, to  shift 8. Remove countershaft and mainshaft as a n  assemb- 
into fourth and second. ly, wi th I s t l 2nd  & 3rdI4th shift shafts. I 

6. Remove the 5thlreverse shift shaft by pulling it up 
while lifting the reverse shift fork. 

3rdf4th F I  FTHIREVERSE 
SHIFT S H A F T  SHIFT SHAFT 

lst12nti REV'ERSE SHIFT FORK 
S H I F T  S H A F T  

7 .  Tilt interlock and shift guide to  the side, then l i f t  
them out. 

SHIFT GUIDE ~ N T E R L O C K  

COUNTERSHAFT ASSY M A I N S H A F T  ASSY 



Differential Oil Seal 

1 If seals are to be replaced, or if differential needs re- 
pair remove differential dssernbly 

Bearings and Seals 

r Replacement (Clutch Housing) 

1.  Remove countershaft  bearing retalner plate 

2. Remove the breather chamber plate. 
DIFFERENTIAL 
ASSY I I 

BEARING RETAINER 
PLATE 

1 2. Drive the differential oil seal ou t  of the c lu tch hous- I 

3. Remove 80 imm snap ring in  transmission housing. 

DIFFERENTIAL 
OIL SEAL 

I I 

80 m n  SNAP RING 

] 4. Drive the differential oil seal ou t  of the transmission 1 
housing. I 
NOTE Repiace the d~ l fe ren t ia i  oil seal In the  trans- 
rnrsslon hoi is iag whenever disassembled. 

3. Insert Bearing Remover w i t h  attachment in to 
countershaft  bearing. 

4. Raise slide hammer rapidly and strike against han- 
dle. 
Repeat several t imes t o  remove bearing. 

ADJUSTABLE BEARING 
REMOVER 

ATTACHMENT 
07936-6890101 

\ 



5. Remove mainshaft bearing and oil seal from clutch 
housing by prying out wi th a screwdriver. 

NOTE: Always install new oil seal. Do not reinstall 
old one. 

MAINSHAFT OIL SEAL 

6. install the mainshaft oil seal. 

NOTE: lnstall the oil seal w i th  the sealing lips 
facing the mainshaft bearing. 

MAINSHAFT OIL SEAL / 

DRIVER 
07947- 6340000 

7. Install the countershaft oil barrier da te  

8. Drive in countershaft bearing w i th  support block 
placed under case to  support bearing boss. 

52 x 55 mrn BEARING 
07746- 001 0400 

9 Relnstall bearlng reta~ner plate lnstall screws ustng 
impact driver. Stake the screws. 

\ - ' PLATE \ 

10 Relnstall the breather chamber plate 



Bearings 

r - Replacement (Transmissim Housing)- 

1 .  LJsing snap ring pliers, carefully expand the snap 
ring and press the bearing our in to the case. 

CAUTiON: D o  not expand the ring any than  
to clear the groove in the bearing. Over-expansion 
or off-angle lase of the piiers can  damage the snap 
sing andlor the groove in the t rans housing. 

NOTE Inspect the  sn-ip r i r a s  for weal  

Repiace a n y  snap rings that ere w o t n  excessive;y 
or darriageo 

SNAP RING 62 mm 

COUNTERSHAF 

2 .  instnil the nebh, bearing w i t h  ?he part number facing 
oa t ,  !?s i r !~  snap ring pliers caref t~ i iy  expand :he 
snap ring, Dress ?ke bearin:? ii:tc :he case, and then 
sea: the  snap ring In the btazring groove. 

3 .  After  the bearing has enlered t i le  snar; ring, remove 
the piiers, and !:reas t h e  bearin? into piece by  iliarid. 

I I N S T A L L  

,' 

I---- 

I N S T A L L  BEWWlldG W I T H  $!+& P A R T  
NUMBER SIDE F A C I N G  QtJY.  

4. Check that  the snap ring is securely seated in  bo th  
the grooves of the bear~ng  and the  case. 

NOTE: l o  conf irm proper snap ring seating and 
condit ion, measure snap ring gap A as installed: 

j Bedrlng D ~ m e n s ~ o n  A as ~nsta l led " - - - - - - - -  

3 0 -8  0 m m  

L-- 
(0  7 18-0 314 in) 

-- - -- - - - -- 

1 Countershaft  7 0 -7  1 mm 
I (0 276-0 279 in)  
- 

Reseat or carefully replace the snap ring if the gap IS 

o u t s ~ d e  the spec i f~ca t~on .  



Index 

NOTE: 
@ Clean all parts thoroughly in solvent and dry wi th compressed air 

Third, fourth and fifth gear needle bearings are identical. 

Lubricate all parts wi th oil before reassembly 

N E E D L E  B E A R I N G  
Check for wear, fau l ty  
roller movement 

M A I N S H A F T  
Inspectton, page 14-1 7 

SPACER C O L L A R  

N E E D L E  B E A R I N G  
Check fo r  wear, fau l ty  
roller movement 

FORTH G E A R /  
Inspect~on,  page 14-1 9 

/' 
SYNCHRONIZER R I N G  
Inspection, page 14-15 

B A L L  B E A R I N G  

SPACER WASHER 28 mm 
Inspectton, page 14-20 \ 

SYNCHRONIZER SNAP R I N G  28 mrn 
SLEEVE SYNCHRONIZER 
lnspect~on page 14 15 

SPRING 
Replace 

I I SYNCHRONIZER 
SYNCHRONIZER SPRING 
Replace \ 

SYNCHRONIZER 
R I N G  

T H I R D  G E A R  
Inspec i~on .  
page 1 4 - 1 9  

Inspect~on,  page 1 4 - i  5 i 
SPRING WASHER 

\ \ Inspect~on,  SYNCHRONIZER 
page 14-15 H U B  

SPACER C O L L A R  

LOCKNUT M A I N S H A  B E A R I N G  

SYNCHRONIZER 
SLEEVE SYNCHRONIZER HUB 
Inspectton page 14 15 L YJ, 

/ N E E D L E  B E A R I N G  
- 
A 

N E E D L E  

F IFTH GEAR/ Check for wear, faulty 
Inspection, page 14.20 roller movement 1 

M A I N S H A F T  NEEDLE 
B E A R I N G  OUTER RACE 
Reptacement, paqe 14 1 2  



Countershaft 
Index 

NOTE: 
e Clean all parts thoroughly in solvent and dry wi th compressed air. 
@ F ~ r s t  and second gear needle bearlngs are not identical. 

Lubricate all parts wi th oil before reassembly 

REVERSE GEAR SYNCHRONIZER 
SLEEVE \ 

SYNcHRON'ZER SYNCHRONIZER 

Inspection, 

FIRST GEAR 
e 14.21 THRUST WASHER 

Measurement, 
selection, page 14-21 

COUNTERSHAFT 
Inspection, page 14-1 7 

Inspection, page 14-1 5 

NEEDLE BEARING 
Check for  wear, faulty 

SPRING WASHER roller n3ovement. 
\ 

BALL BEARING 

FOURTH GEAR 

T H I R D  GEAR 
Clearance, page 14-19 

LOCKNUT 
90 N m  (65 Ib-ft) 

SNAP RING 68 mm 

SPACER COLLAR 
31 x 38 x 30.5 nrn 

SPACER COLLAR C 

Check for *ear, faulty SECOND GEAR 
roller movement Measurement, page 14-21 



Gear and Synchronizer Ring 

SYNCHRONIZER SPRING\. 
Replace "\ 

the ~ns lde  o f  synchrontzer 

Inspect the synchronizer rlny ?eeth and matching Wear 
tee th  on  gear for wear (rounded o f f ) .  

lnspect the gear hub  thrust  surface for wear .  

lnspect the cone surface for wear o n  I s $ ,  and 2nd.  --.--- 
countershaf t  gears; 3rd, 4 t h  and 5 t h  mainshaft  
gears. 

lnspect  the teeth o n  all gears for clne.uen wear ,  
scoring, galling, cracks. 

6 .  Place the synchronizer ring on  matching gear cone 
and rotate unt i l  it s lops (approx. 10 t o  20 degrees), 
then measure the clearance between r ing and gear. 

Ring-to-Gear Clearance: 
Standard (New) :  0 .73 -  4.18 rnm 

(0.629-0.047 in.) 
Service Limit: 0.4 mrn (6.856 in. )  

7 .  Separate the synchronizer ring and gear, and coat 
them w ~ t h  oil. 

8. !nstal l  the synchronizer spi ing on  synchronizer ring. 

9. P u t  the synchro r lng on  gear cone again, rotate until 
I t  s tops,  then set ~t aslde for later reassembly. 

GEAR 

/ 

SYNCHRONIZER RING 



Synchronizer Sleeve. Shift Shaft 
Shift Fork to Synchronizer r Sleeve Clearance 

I I 
1 .  Check clearance be tween each shif t  fork and i ts  

matching synchronizer sleeve. 

FORK-TO-SLEEVE CLEARANCE (ALL THREE 
FORKS Pd SLEEVES) 
S t a ~ d e r d  (Mew): 0 . 3 5 - 0 . 6 5  mrn  

(19.044-0.026 in.) 
Service hin~it: 1 .O mrn ( 0 . 0 3 9  in.) 

2 .  i f  fork-to-sleeve clearance is too  great, measure 
w i d t h  of groove in  synchronizer sleeve. 

Standard (New): 6 .75- -6 .85  rnrn 
( 0 . 2 6 6 - 0 . 2 7 0  in.) 

SYNCHRONIZER SLEEVE 

I 

SHIFT F 

- Installing Sy%irc=hronizer 
Hubs in Sleeves 

Each synchron!zer sleeve has three sets o f  longer teeth 
(120 degrees apart)  tha? mus t  be matched w i t h  the 
three sets of deeper grooves In the hub when assem- 
bled 

SYNCHRQ LONGf R TEETH 
SLEEVE n SYNcHRo 

- Synchronizer Sleeve and 
Hub Inspections 

1. Inspect gear teeth o n  all synchro hubs and sleeves 
for rounded of f  corners, indicating wear. 

2. Install each hub in  i ts mat ing sleeve and check for 
freedom of movement .  

SLEEVE 

\ 
HUB 

/ 

ThirdlFourth Shift Shaft to Shift / Guide Clearance 

1.  Check th i rd i four th  sh i f t  shaft- to-shif t  guide clear- 
ance as shown,  

SHAFT-TO-GUIDE CLEARANCE 
Standard (New): 0 . 2 - 0 . 5  mrn (0 .008 -0 .02  in.) 
Service Limit: 0 . 8  mm (0 .03  in.) 

I 2 .  I f  clearance is too  great, measure w i d t h  o f  shif t  I 
I Standard (New): 11.9- 12 .0  mm 

(0 .469-0 .472 in.) 

SHIFT SHAFT 



Mainshaft 

Outside Diameter: 
Standard (New): A:  26.004- 26.01 7 rnm 

(1.0238- 1.0243 in.) 
B: 31.984-32.000 rnrn 

(1.2592- 1.2598 in.) 
C: 24.980-24.993 rnrn 

(0.9835-0.9840 in.) 
Service Limit: A: 25.95 m m  (1.022 in.) 

B: 31.93 m m  (1.257 in.) 
C: 24.93 m m  (0.98 in.) 

1 Inspect for wear Inspect.o~l passages lnspect for wear 
I or darnaae for restr~ctlons or damaqe 

Standard (New): 0.04 m m  (0.0016 in.) 
Service Limit: 0 , l Q  rnm (0.004 in.) 

Rotate two complete 
revolutions. 

Support with 
lathe type tool 
or V-blocks 

Countershaft 

I 
Inspection 

Wear 

Outside Diameter: 
Standard (New): A: 33.000-33.015 mrn 

(1.2992- 1.2998 in.) 
B: 33.984-34.000 mrn 

(1.3380- 1.3386 in.) 
C: 24.980-24.993 mrn 

(0.9835--0.9840 in.) 
Service Limit: A: 32.95 mrn (1.297 in.) 

B: 33.93 rnrn (1.336 in.) 
C: 24.93 m m  (0.981 in.) 

lnspect for wear 
or damage 

Standard (New): 0.04 mrn (0.0016 in.] 
Service Limit: 0.18 rnrn (0.804 in.) 

Rotate two complete 
revolutions. 

Support with 
lathe type tool 
or V-blocks 





Mainshaft Measurements 

7 .  Measure clearance between shoulder on  third gear 
and shoulder on  second gear. 

THIRD GEAR CLEARANCE 
Standard (New): 0.03-0.18 mm 

(0.001 2-0.0071 in.) 
Service Limit: 0.3 rnm (8.072 in.) 

THIRD GEAR 

SECOND GEAR 

8 .  Of our o f  tolerance, measure thickness of third gear 

THIRD GEAR THlCKNESS 
Standard (New): 31.42-31.47 mm 

(1.237- 1.239 in.) 
Service Limit: 31.30 mm (1.232 in.) 

9. Measure clearance betweeti  spacer co l la r  and 
shoulder on  fourth gear. 

FOURTHGEARCLEARANCE 
Standard (New):  0.03-0.18 rnm 

(0.0012-0.0071 in.) 
Service Limit: 0 .3  rnm (0.012 in.) 

FOURTH GEAR SPACER COLLAR 

70. If o u l  of tolerance, rneasuie thickness of four th 
gear. 

FOURTC-I GEAR THICKNESS 
Standard (New): 31.42-31.47 rnm 

(1.237- 1.239 En.) 
Service Limit: 31.38 nsm (1.232 in.) 

If thlrd gear is OK rcplace synchronizer h i , b  rf nec 
essary after all other measurements are complete 

If four th  gear 1s OK, replace synchron~zer hub if 
necessary a f te r  all other measurements are ccm- 
plete. 

( con t 'd i  



r Reassembly and Measurement (cont'd) 

Mainshaft Measurements 

11. Measure clearance between spacer collar and 
shoulder on f i f th gear. 

FIFTH GEAR CLEARANCE 
Standard (New): 0 .03 -0 .13  mm 

(O.OQ1-0.005 in.) 
Service Limit: 0.25 rnm (0.01 in.) 

SPACER COLLAR FIFTH GEAR 

12. If out of tolerance, measure thickness of f i f th gear. 

FIFTH GEAR THICKNESS 
Standard (New): 32 .42-32.47  mm 

(1 .276-1 .278 in.) 
Service Limit: 3 2 . 3 0  mm (1 2 7 2  in.) 

If out of limit, replace f i f th gear. 

13. Measure clearance between 2 8  m m  spacer washer 
and ball bearing. 

BALL BEARING CLEARANCE 
Standard (New): 0 -0 .1  mm (0 -0 .004  in.) 

SPACER WASHER 28 mm 

\ BALL BEARING 

If out of tolerance, change thickness of 2 8  m m  
spacer washer after measuring all other clearances. 

REPLACEMENT SPACER WASHERS 

IDENTIFI- 
CATION 1 THICKNESS 

A 1.88-  1.92 mni (0.074-0.075 ~ n . )  I : I 1.94- 1.98 rnm (0 .076-0 .078 In.) 
2 .00-2 .04 m m  (0.079-0.080 1n.1 

D 2.06-2.10mm(0.087-0.0821n.) 
I 2.1 2 -2 .16  rnm (0 .083-0 .085 ~ n . )  



Countershaft Measurements 

1 4 .  Measure clearance between first gear thrust 
washer and shoulder on  first gear. 

FIRST GEAR CLEARANCE 
Standard (New): 0.03-0.08 mm 

(0.001 -0.003 in.) 

If ou t  of tolerance, change thickness of first gear 
th rus t  washer after measuring all other clearances. 

REPLACEMENT THRUST WASHERS 

IDENTIFI- ~ 1 CATION 
THICKNESS 

+ -- ------- 

2 . 0 2 - 2 . 0 4  m m  ( 0 . 0 8 0 - 0 . 0 8 1  in . )  
2 . 0 0 - 2 . 0 2  m m  ( 0 . 0 7 9 - 0 . 0 8 0  in.) 

I 1 . 9 8 - 2 . 0 0  m m  ( 0 . 0 7 8 - 0 . 0 7 9  ~ n . )  

1 1.96- 1 . 9 8  m m  ( 0 . 0 7 7 - 0 . 0 7 8  in . )  

THRUST WASHER MICROMETER 
I 0-25 mm 

15. Measure clearance be tween shoulder on th i rd  gear 
and shoulder on  second gear. 

SECOND GEAR CLEARANCE 
Standard (New): 0.03-0.1 mrn 

(0.0012-0.004 in.) 
Service Limit: 0.18 mm (0.007 in.) 

T H I R D  GEAR 

\ 

L- 
SECOND GEAR 

1 6 .  If out  of tolerance, measure thickness o f  second 
gear. 

SECOND GEAR THICKNESS 
Standard (New): 30.42-30.47 rnm 

(1.398-1.200 in.) 
Service Limit: 30.30 mm (1 .I93 in.) 

If out  of l imit, replace second gear. 

17 .  After all clearances have all been checked, and 
those out  o f  l imits corrected, reassemble transmis- 
sion mainshaft and countershaft  and recheck all 
clearances. 
If they are correct, disassemble f i f th  gear compo- 
nents and reinstall bearings In transmission hous- 
ing. 



r I C ' " M a ~ R " c ~ e ~ r a n c e  between collar and shim c n  
SELECTOR A R M  

shaft  of selector arm as shown.  

CLEARANCE 
Standard (Mew): 0.03 -0.2 rnm 

(0.0004-0.008 in.) 

2 .  If out  of tolerance, select a n e w  s h ~ r n  f rom io i iow-  
Ing tahie. 

Collar-to-Selector Arm Shim Ciearance: 

I IDENTIFfCATlON TMlCKNESS 
- ppppp- i 

0 8 m r n ( O 0 3 1 1 r . )  
I 
I B I 1 0 m m  (0 0 3 9  in ) 

I C 1 2 rnrn ( 0  047 ~n / 
I 
I 

D 1 .1- mrr, 10 0 5 5  ~n i 
1 E 

l 
L 

7 6 mrn 10 063 in i I 



hift ArmlSelectsr Arm 
r Shift Guide Clearance 

1 .  Check s h ~ f t  arm-to-shif t  guide clearance. 
Standard (New): 0 .1-0.3  mm (0.004-0.012 in.) 
Service Limit: 0 .6  mm (0.024 in.) 

2 .  I f  not wi th in  service limit, measure w id th  o f  slot in  
sh i f t  guide. 
Standard (New): 7.9-8 0 mrn (0.31 1-0.315 in.) 

3.  I f  slot IS wider than standard, replace shif t  guide. 

- Interlack Clearance 

1 .  C h e c k  selector arm-to-interlock clearance. 
Standard (New): 0.05-0.25 mm 

(0.002-0.01 in.) 
Service Limit: 0.7 rnm (0.03 in.) 

2. If n o t  wi th in  service limit, measure gap between se 
lec to r  arm fingers. 
Standard (New): 10.05- 10.7 5 mrn 

(0.396-0.4 in.) 
3. If g a p  is wider than standard, replace arm. 

I N T E R  LOCK I 

SELECTOR A R M  1 

Shift Rod and 
Shift Arm Holder 
- Removal 

1 .  Remove s h ~ f t  arm holder ( 3  bolts).  

I 
BO b TS Check hole for wear 

2 .  Remove shif t  rod b y  removing shoulde- bolt 

SHOULDER BOLT 

Inspect for d<jmage 



Shift Arm/ 
Gear Selector Arm Shift Rod 

Shift Rod Guide Clearance 

1 .  Check shif t  arm-to--shif t  rod guide clearance. 
Standard (New): 0.05-0.35 mm 

(0.002-0.01 in.) 
Service Limit: 0 .8  rnm (0.03 in.) 

2 .  If no t  w i th in  service limit, measure w id th  of slot in  
shif t  rod guide. 
Standard (New): 4 1.8- 12.0 mm 

(0.46-0.47 in.) 
3. If s lot is wider than standard, replace shif t  rod 

guide. 

S H I F T  A R M  

- Shift Rod Guide Clearance 

1.  Check seiector arm-to-shif t  rod guide clearance. 
Standard (New): 0.05-0.25 mm 

(0.002-0.07 in.) 
Service Limit: 0 .5  mrn (0.02 in.) 

2 ,  If n o t  wi th in  service limit, measure w id th  of tab on  
selector arm. 
Standard (New): 11.9- 12.0 mm 

(0.469-0.472 in.) 
3. If tab is narrower rhan standard, replace the arm. 

F T  ROD GUIDE 

/.Af 
0 

i 

- Installation I 
1 .  Install shif t  rod w t th  detent notches f a c ~ n g  d o w n -  

ward. 

2 .  install spring and detent ball. Lubr~ca te  spring w i t h  
rnolyiube. 

3 .  Install shif t  rod whi le pushing detent ball in. 

I 
SPRlNGiDETENT BALL 

\ 
SHIFT ROD 

8 x 1.25 mm SHIFT  ROD SHIFT ROD 
30 N,m (3.0 k g  rn, 22 Ib f t )  GUIDE 

I 



Shift Arm Holder Assy 
- Installation 

1 .  Hook selector arm and sh i f t  arm in to shif t  rod 
guide. 

SHIFT A R M  HOLDER SELECTOR A R M  

2 .  Install bolts i n  shif t  arm holder 

15 N.m (1.5 kg-m, 11 Ib-ft) 
12 N.m 11.2 kg-m, 9 Ib-ft) 

SHIFT A R M  HOLDER 

Transmission 
- Reassembly 

1 .  Install differentla! assembly ~n c lu tch housing. I 

/ e w n x  HOUSING 
D I F F E R E N T I A L  ASSY I / I 

2 .  Install ma~nsha f t ,  countershaft, f~ rs t l second  gear 
s h ~ f t  shaft  and rhrrd fourth gear shif t  shaft  together 
as an assembly Make sura forks are In fou r th  acd 
second gear pos i t~ons  t o  make rnstaliation easler. 

COUNTERSHAFT ASSV MAIMSHAFT ASSV I 

FIRST/SECOND THIRD/"OUAYH 
GEAR SHIFT SHAF r GEAR SHIF7- SHAFT 

(ccnt 'd '  



Transmission 

r Reassembly (cant Vd) - 

3 .  Lif t  mainshaft  as shown and install interlock into 
the selector arm. 

SELECTOR A R M  

INTER LOCK 

4. P!ace shift rod in  neutral. 

5.  Hook interlock in to selector arm, f i rst isecond gear- 
sh i f t  shaf t  and thrrd' fourth gearshift shaft .  Hook 
sh i f t  guide in to shif t  arm. 

SELECTOR ARM INTERLOCK 

SHIFT A R M  SWIFT GUIDE 

6 .  Install f ifth,reverse shif t  shaft  and hook i ts p ~ n  into 
reverse s h ~ f t  fork slot. 

F I  FTHIREVERSE 
SWIFT SHAFT 

\ 
REVERSE SHlFT FORK 

7.  Install shif t  guide shaft  so it bot toms securely in  
clutch housing hole. End of shaf t  shocild extend n o  
more than 12 m m  (0.5 in.) above interlock as 
shown.  
l i  not,  check installation. 

SHIFT GUIDE SHAFT 

- / \- 

A =  12 mrn (8.5 in) INTERLOCK 



8. Instal! mainshaft bearing retainer plate. 

28 N.m (2.8 kg-m, 21 Ib-ft) 

9. Install reverse idler gear and shaft. 

 REVERS^ IDLER REVERSE IDLER 
GEAR SHAFT GEAR 

10, Install back-up light switch wi th new washer. 

BACK-UP LIGHT S~CJITCH 
1 4 x  1.5mm 
25 N.m (2.5 kg-m, 18 Ib-ft) 

11. Place new gasket on clutch housing. 

12. Install dowel pins. 

13. Shift transmission inta third gear to position shift 
guide shaft for reassembly. Install transmission 
housing being careful to  line up shafts. Shi f t  guide 
shaft must seat in blind hole in transmission hous- 
ing. Do not force installation of housing. 

I TR;ANSMISSION HOUSING I 

I 
DOWEL PIN GASKET DOWEL PIN 

14. Torque bolts ( 8  x 1.25 mrnl in sequence shown, to  
2 8  N-m (2 .8  kg-m, 21 IS-ft). 



Transmission 

r Reassembly (c~nt 'd )  

( 15.  Install three defent balls, washers, and retaining 1 1 8  lnstall mainshaft f i f th gear 
screws. 

DETENT D E T E N T B A L L  
SPRING BALL HOLE 

SCREW 
12 x 1.0 mrn 
22 N.rn (2.2 kg-rn, 16 Ib-ft) 

16. Install countershaft f i f th gear wi th high side facing 
down. Then install spring washer wi th dished sur- 
face facing f i f th gear. 

SPRING WASHER 

NEEDLE BEARING 

I 
F I F T H  GEAR 
COUNT RSHAFT SPACER COLLAR 

17. Install spacer collar and needle bear~ng on the main- 
shaft. I 

MAINSHAFT F IFTH GEAR 

19. Install synchronizer ring, synchronizer spring, syn- 
chronizer hub and synchronizer sleeve on the 
mainshaft. 

SYNCHRONIZER HUB SYNCHRONIZER SLEEVE 

SYNCHRONIZER SPRING SYNCHRONIZER RING 



2 0 .  !nsrali f i f th  shif? fork. in to synchicnizer sleeve. 

F I F T H  S#(FI F O R K  

/ 

21. Install spring washer w i i h  d~si-bed ~cancavei surface 
fac ing synchronizer h u t .  

22. Drive spring pin into f i f th  year shif: fork 

2 3 ,  lns ta l l  mainshaft  holder 07923-6890101 to p r i -  

vent shaft  from rotating, ther! shift ~ r a r s m i s s i o , ~  
into reverse gear. 

.7" - ,.*. I crc~i ic ::?~insk:>ii ;in-! colintershd" locknuts.  
Tighccr, tc7 t--p.::ified ti:i-qiis, :hen iooseri and re- 
tiyhri-.n to sr n;t: lorquc 

SC :\i-n: f 9 . C  kc-rn, 6 s  ib- ir i  -- 0 - 90 N-rr !  19.0 kg- 
r.1, 65 : h - f + \  

CAUIEON: The i-rralsrshah Iocknr~t l ias  Isft-hand 
?hr<$acf:~" ._ \___ .- -- --. 

2 6 ,  ~r?s:ali ena o o ~ c r  cr! t :a?s,~ iss icn hcusing i v ~ t h  new 
g;i.-ke;, 

25. Torqut: bolts (b.5 ," ? .Qinl-ni 117 $cquence shown to 12 
$.!-:s i 7 , 2  1:q-y: 9 Ib-f:), 



Differential Oil Seal 
- installation 

1 ,  lnsrall 80 m m  snap ring in transmission housing. If 
differential bearings or carrier were replaced, select 
snap ring of correct thickness as shown on page 

3. Drive differential oil seal into clutch housing wi th 
part number side facing away from bearing. 

SNAP R l N C  f RANSWlllSSlON HOUSING I 

DRIVER ATTACHMENT 
07947-61 10500 

2 .  Drive oil seal into transmission housing wi th part 
number side facing away from snap ring. 

DRIVER 
07749-604 0060 

DRIVER ATTACHMENT 
07947-61 10500 



Transmission 
Installation 

--I 
Gar Raised on Hoist 

1.  Place transmission on transmission jack. 
NOTE: Clean and grease the release bearing slid- 
ing surface. 

2 .  Check that two  1 4  m m  dowel pins are installed in 
clutch housing. 

3 .  Raise transmission far enough to align dowel pins 
wi th matching holes in block. 

4. Roll transmission toward engine and f i t  mainshaft 
into clutch disc splines. If driver's side suspension 
was left in place, install new spring clips on both 
axles, then carefully insert left axle into differential 
as you install transmission. 

5. Push and wiggle transmission until it fits flush wi th 
engine flange. 

6. Tighten bolts until clutch housing is seated against 
block. 

7 .  Loose!y install the bolts for the front transmission 
mount, then torque to  45  N - m  (4.5 kg-m, 33 Ib-ft) 
in the sequence shown. 

-C 
3 ,  ' , -- 1 FRONT TRANSNlSSlON 

> I  \- - 
1. * - M O U N T  

10 x 1.25 rnm 
45 N.m (4.5 kg-m. 33 Ib-ft) 

TRANSMISSION 

REAR TRANSMISSION 
M O U N T I N G  BRACKET 

8, lnstall the upper roique arm and its brackets as I 
Shown 12 x 1 25 mrn 

75 N r n  17 5 kg m, 54 ~b f t )  

lox 1 25 mm 
65 Y m (6 5 kg-rn, 47 Ib ft)  

9.  Remove the transrriission jack. 
10.  lnstall the starter wi th its mounting bolts, 1 0  x 1.25 

m m  and torque TO 45  N-m (4.5 kg-m, 3 3  Ib-ft).  
11 .  Turn right steering knuckleiaxle asseinbly outward 

enough to insert free end of axle into transmission. 
Repeat on opposite side. 
NOTE: New/ sprifig ciips must he used an both 
axles. 
CAUTION: Make sure that axles fully bottom. 
Slide axle in until you feel spring ciips engage differ- 
ential. 

12. lnstall lower arm bail join: bolts, tie-rod ball joint 
nuts and damper fork bolt (see Section 29). 

13. Connect shift linkage. 
14.  Connect shift lever torque rod t o  clutch housing 

and torque 8 x ! .25 m m  bolt to  22 N.m 12.2 kg-m, 
1 6  lb-ft).  

15. lnstall front wheels. 
16.  Torque 14 mrr: transmission drain ~ I L I S  to  40 Nem 

(4.0 kg m, 2 3  tb-fP). 

Car an Ground i 
17. lnstall clurcC~ cable at the release F r n  
18. Coat new O-ring wi th oil, put  it cin speedometer 

gear holder, then illstall holder in transmission 
housing and secure wi th hold-down tab and bolt. 

19. Install engine sub wire harrtess in clamp a t  clutch 
housing. 

20. Connect engine compartment wiring: 
@ Battery positive cable to  starter 
gP Black,'~vhite wire to sliarter solenoid. 
@ Greentblack and yellow wires to  back-up light 

switch. 
21. With ign~t ion key OFF connect ground cable ro b2t- 

tery and transmission. 
22.  Refill transmission wi th recommend oil !page 14 

2 ) .  
23. Check transmission for snloodh operation. 

45 N.m (4.5 kg-m, 33 Ib-ft) 
*---- - 



Gearshift Mechanism 

i- Qverhau' 
/ SHIFT KNOB 

SHIFT LEVER 

SNAP RING - SHIFT LEVER 

@ 
/ BALL STOPPER 

SHIFT LEVER 
Replace 

0 
OUST SEAL -@ 

SHIFT LEVER BOOT 

OUST @/ 
\ , GEARSHIFT LEVER 

THRUST \\ A JOjNT COLLAR 

'" @ \ THRUST RUBBER 

THRus.wr,HER 1 2  0,: 
,<y 

.RINGS 6 x 1.0 mm 
eplace 10 N.m l l  .O kg-m, 7 Ib-ft) 

/ 

8 x 1.25 rnrn 
22 N.m ( 2  2 k g m ,  16 Ib-ftl 



Back-up Light Switch 

r Testing 
1 .  Test back-up light switch by placing gearshift lever 

in reverse and turning ignition switch to  ON. 

2. If back-up lights do not go on, check the fuse. 

1 3. If the fuse is good, remove the back-up light I 
switch. 

This washeirnust 
always be replaced 
for switch to 
function properly 
and to prevent 
o i l  leaks. 

\ 
BACK-UP 
LIGHT St71 

4. Using an ohmmeter, check for switch conr inu~ty by 
pressing in on swi tch plunger. If no continuity, re- 
place switch. 

I 
I SWITC,H PLUNGER I 





Automatic Transmission 

(Fuel-Injected Engnie) 

Description ................................. "1-2 
Troubleshooting 

Symptom-to-system ................. 75-11. 
Road Test .................................. 1 5-6 
Pressure Test .................... .....,.... 1 5-7 
Stall Speed ................................. li' 5-8 
Maintenance ................... ...... 1 5-8 
Transmission 

R e m ~ v a l  ................... .,. .... ... 15-9 
illustrated Index .......................... 1 5-1 0 
Transmission Housing 

Removal .......................... .. .. 1 5-1 2 
MainshaftICountershaft 

Removal ................... ... ........ 4 5-1 5 
Governor Valve 

Removal .................... .... ...*.. 15-1 6 
Main Valve Body 

Removal ............................... 1 5- 4 6 
Control Shaft ..................... ......... 15,-20 
One-way Clutch/Parking Gear ....... 2 5-2 1 
Main Valve Bcdy 

Disassembly ........................... 15-22 
Secondary Valve .....am................., 1 5-23 
Valve Body ................................ 1 5-24 
Main Valve Body 

Reassembly ........................ .... 15-25 
Regulator Valve Body ................... 7 5-27 
bock-Up Shift Valve Body ............. 15-28 

........................ Servo Valve Body 15-29 
Governor Valve 

Bisassembly!li~spectio~~i' 

Reassembly ............................. 75-30 
Mainshaft 

Disass<3ru.3b/y!'tr1syectI<:iti/ 

Reassembly ............................ 1 5- 3 i 
Caaen.r.ershaft 

Disassembly!I~~~;peclloni 

Reassemhty ............................ 1 5-32 
@sun?er~i?af t;Mssiil~;C'i~?f;~ 

.......... CIeare~nce 8t7easi.sra:~~ents "e-33 
Cliirch ....................................... 15-36 
Differential artd Seei ..................... :? 5-45 

- .  
Bearings and ssaes ....................... 15-46 

" K - 4 8  ................................. En6 Caver , ,. 
Throt.tie Con'rrei Shaft ................ ,. 15-43 
Transmission 

Reassembty . . . . . . . . . . . . . . . . . . . . . . . . . .  9 5-45 
Torque Gmver ter  ....................... 1 5-63 
Transmission 

............................ installation 15-454 
Shift Position Svvil:;:? . . . . . . . . . . . . . . . . . .  1 5-67 

A ,- ,c: - Shift Indicator i.Egh: . . . . . . . . . . . . . . . . . .  ... ! fi-?,?> 

:- pa . . . . . . . . . . . . . . . . . . . .  Shift lnefica~or %"r.lt..;i -*- 
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2 > -  ".' ,x Shift Cable ................................ # 2- 8 
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Description 

Tho Horid;c Autoniatic Traiismission is s combindtiori of a 3-aiernent Torque convertc'r and dual-shaft automatic transmission which provides 4 speeds for- 
ward and 1 speed reve!se. The entire unit is pcciticned in lint. with e?(;ine. 

TORQUE CONVERTER, GEARS. ARE CLUTCHES 

The iorqbe covverter consists of a pump, lurbine and statcr, assembled in a single bnit. 
They are conriectsd t o  the evgicc crankshaft so l h + i  ru in  together as a unit as the engine turns. Around the outside of the torque converter is a ring gear 
whish meshes wl lh  the starter pinion u b e n  the ,:ngin. is being started, The entire torque converter assembly serves as a flywheel while transmitting power 
t o  :he transmisslcn maii?shaft. 
The transmission has t w o  parailel shafts, ike :naiiishaft and countcrzhaft. The mainshaft is in line with the engine crankshaft, 
The mainshz~ft includes the clutches for 1 s;, and 2nu 4th, and gears for 3rd. 2i.d. 4th. Reverse and 1st (3rd gear is integral with the mainshaft, while reverse 
gear IS integral with 4 th  gear). 
The countershaft includes 3rd c l~ , tch  i:nd gears for 3rd. and 4th. Reverst? and I st. 
4th and reverse gears can be locked t c  the countershiift at its center, providing 4 th  gear or Reverse, depending on which way the selector is moved. 
The gears on the mainshaft are in constanf mesh with those on the countershaft. When certain combinations of gears in the transmission are engaged by the 
clutches, power I:: t r snsm i t t~d  from t h ~  mainsi?a?i to the ccuntershaft :o provide D3  , D4  , 2 or REVERSE. 

WYDRAUUCCOMTROL 

I ne valve assembly i ~ c l u d e s  the main valve body, secondary valve body. servo valve body, modulator valve body, regulator valve body and lock-up shift 
valve body, through the respective sepsrator plc,,!es. 
They are bolted t o  the torque copverter case as a r  assembly. 
The main valve body contains the manual valge, 1-2 shift valve, 2-3 shift valve, 3 4 shift valve, pressure relief valve. 2nd orifice control valve, and oil pump 

Ths secondary valve body includes The CBC vaivn, REV con*rci valve, lock-up cut valve, kickdown valve, 3-2 timing valve and shift t iming valves. 

The servo kalve body contains the acci~mu!ator ps:ons. 3rd orifice control valve, throttle 4 and B valves, and the modulator valve. The regulator valve body 
ccntains the lock-.up timlng valves, precsiure r r3 : i l ~ l o r  vaive 8nd lock-up ~ ~ ' i t r o l  v a l v ~ .  Fluid i rom the regulator passes through the manua! valve t o  the vari- 
ous cor>l;oI Vailes. 

The lock-bp shift valve Do6y corti.!n:, a lock-cp t ;mirg va!:e bnd iock-up shif: valve. The 1 st. 3rd and 4th cluches receive oil from their respective feed pipes. 

LOCK-GP MECHAIMISM 

1,i 04 ,  In 2nd. 3rd end 4th, press1;rizt.c l luio is <:rained from tbi? back of the torque converter through an oil passage, causing the lock-up piston t o  be held 
aaains! the rornue coi2vcrtei. ~covzi. AS this i hk i 3  place, the r,a;rshaf; rotates at the same speed as the engine crankshaft. 

The lock-up shrft \,alve body ciintrots rhc range of lock-up acco-d:ng to vehicle speed and throttle pressure. The lock-up timing valve controls the f low of oil 
t o  the lock-up shift valve in 2nd. 3rd n?d &i? gears iiri DJ  range). 

The lock-un cut valve is housed In 'the secondary valve boay and prevenrs lock-up from taking place when the throttle is not opened sufficiently. 

GEAR SELECTION 

The selector lever has six positions: P PARK, R fiEWERSE, N NEUTRAL. D4  ? s t  through 4 th  gear ranges, D3 1 st through 3rd gear ranges, and 2 2nd 

Frc~:; rvi;eeis locked: 1~ark;ng paw! engaged with parking gear on counte 
I Ht>vcrse, reverse selec 
' All clutches rclea:it-d. 

34 CRiVE General diivmg: starts off in 'I st, shifts automat,cally to 2nd, 3rd, then 4th, depending on vehicle speed and throttle posi- 
j r i o r .  Rownskt? :~  ~hrougt i  ?rd, 2nd ai.,d 1s: on deceleration t o  stop. 

The lock-up inechacisrr~ comes into operation in 2nd. 3rd and 4th when the transmission is in D4. 
! For rapid acceleratioii a: '1ighw;ly speeds and general driving; starts off  in I st, shifts automatically t o  Znd, then 3rd, de- 
1 pending w vehicle speed and throttle position. Downshifts throdgh 2nd to 1st on deceleration to stop. 
I Fcr eng;ve brili~o!: or i;c'tz.- t!:ct~o'i starting off on loose or slippery surfaces: stays in 2nd gear, does not  shift up or 

do.,vn. ... - - 
Starting is pcssi5le only tn P .,rid N ?roiis"i list of 

f POSITlON INEICATOR 

P oosi:ior ind!ce?or 11 th r  il-'et:.k!r:-tn: an:-.! i h c w ~ ;  ,**:ha: *;LOT has been sele:?ed wrthout having l o  look down at the console. 1 
I 
I 
I 
B 

pm--7,-"<.,-----up- 



3rd GEAR 

/ 
LOCK-UP 
CLUTCH 

END COVER 

CLUTCH PLATE 

' 'l CLUTCH DISC 

COUNTERSHAFT 

PARKING GEAR 

REVERSE SELECTOR HUB 

4th GEAR 
~,\ * -- - 

; \  ; - . 
~\ 7- -+-- - RtNG GEAR 

REGULATOR V&iVE 
RELlEF VALVE - ------- Reyu!a*es o!l pressure. 
Keeps constant fluid pressur 
for lubrication. 

STATOR SHAFT 
/-' i iansmrts torque ccnverter 

ret?ction tc the irgu!c.tor 3~elve.  

. ACCUMULATOR 
Changes ciuech pressure to 
absorb shock i r iher  the clutch 

GOVERNOR VALVE SERVO VALVE 
Changes vehicle speed into Skcf~s gear intc revc:st+ in e. r- 
hydraulic pressure and 
selects optimum gear. 

MANUAL VALVE 

v;-,isa. 
--=--.------ ----p.ppv- 



Troubleshooting 

1 t Check these 1 I I C l r ~ c x  tneie I 
items o n  

Check these , 
I SYMPTOM PROBABLE On 

I 
I 

C/ALSE LIST I*OTES PAGE , 
I Items on 

The fol iowing symptoms can be caused PROBABLE 
ITEMS ON 

by tmpropcr ratpati or assembly , CAUSE DUE 
NOTES I TO IMPROPER -.___A / Enqine runs. 2ut car n o c ~  no: ,rove i ' ,  6 7 '6; K. L 9, S 1 

REPAIR 1 I C2r creeps ~n N R1, R 2  
-I__.-, 

Car does not move in 03  or D4.  I R 5  L ___---- 1 j 
,- , 

Car ~ c b e : ;  n 03, 3 4  ,li.J P bur ,I ,-I ,n ; 9, >C, 4,; i, c - ......... ~-.--i- ...... - m f Czr ,F ives 111 DT, G 4  ,:nil 2, bd: :L*' :i 3 ' ,  ' .  , :. 22. - - 
:'L .>:+, 4,: - - -. .-, - 
, , 9 ,  , 3: C , "  I Car ,n?ovi i  cn N 
,: t: 'K 

I 'ians lock up ~n R 
I 

-------- 
' A3 .I .... 

Fxsessivr drag n trans. 1 A8 : A,K 

ixcess,kc v ibra t~cr ,  ~ p n  related 3 9  

; %oi:f wn;,lil &npc;a moutno oniv / R7  
t 

! Vir,ous ;h!ftlng problems 
I- 

; t.+ar:,i, ~,;,sl-~~ts. 
/- --- 
I r D3 ~r D4 traij5 stbits in 2nd gedr 
i__-----  ~ ~ ~ 

; I t , ,  : ', 2 3  ?, / blip!: in 3rd gear . . r ,  L. ld 
Ad A,- i 

PROBABLE CAUSE I? 
1 
i 1 i Shift cabie treken.ou! of ad,ustmelt a___-.-- 

/ 2 . Throi:lP cable too sho:l 
/ _  .... 
/ 3 Throttle cable too long 
1- .-. - . 
' .? , \iVicng typa ATF i-- 

ii!e rprn too l ow .h~gh  
- 

3 A .. C i pump worn or selzea I L  I / _  _ _ _ _ . - . - _ . - - _ _ _ I _ _  

! 7 I Prenrurr- ieuu:atci stuck 

1 NNI ~ 3 o w 1 l i t ~ ~ 1 f t  tc  ' C C C ~ C ~  - c ? . , i  -__L:l:l? 5 L _____: 
; Late upshift. 

, - 3 , F : ' 
-- -.--._4-_-.-- ~ . ---: .-:'-L. / 

, $ 4  RAoLiuIator valve stuck 
i --i-- ---- ------- 
/ a 5 1 Thrctt!e 8 \ ,~ ;be stbck 
! ..... ..+ 
I . B ' Cb! ccrecn c l c g ~ e d  
/ _ -. 
/ .- ' , Tc:rq.~t . c~~ . ve r f o i  defecCtl~e 
! . . . - _ I - - . - - -  ; :8. . Scrqtie g o v r 8 r ~ ;  check. \ j i v e  stuck 
,- -. - .- . - 
, r n  . - > z!,  x :  ,,e:13,,z zts,:k 
L L  -:--- 
2 , i., -0 2-2 i,;.fi ,. .' ,cive 61uCh 

-- .- 

I 3' I 3 - - 4  ~hi!' ~ a l v '  s r ~ c k  
C-.- 

i 2 2  R e , , e c j  CCI :~PCI  VIIY'; stuck ________I 
C - ---I 
/ 23 C,,tci: ~.:t:ossi:'t ccntrcl valve stuck 

I 2.1 2nd or~ f f . c r -  cc-I.CI vai'ir stuck 
C- i ^ r  ! S - o C e  ~ o n t ~ o l  ~ h i k r  stuck . . 

2C, ' 3 - 2  ri178ng valve stack 

27 Kl:k,rfown vaive stuck 

28 S h ~ f ?  timing i.alveiaccumuIator stuci, 
k .  L '1 

) , ,^.kc: ..'. !.F,-" "I;'"' '"'"" '".", ".' , 3'. .:; , . . C  I 
i 

1 25 ' Low c l ~ t c b  accumulator defective 
I- 

F O  ! Z y E h  
accumulator defective 

I L O C ~ J P  c1,:c1- I rr,ng v a l v ~  B stuck -- I 
. 7 



PROBABLE CAUSE 

! Servo valve check valve loow 

r m c o r r e c t  
- - -  -1-1 

Clutch ciearance incorrect 

Sprag clutch defectwe -- 
49 I Sealing rings quide worn 

~ - .  

50. Axle-tnboard jolnt clip mtssang 

51 / 4 th  gears wornidamaged 12 gears; 

I PROBABLE CAUSES DUE TO IMPROPER REPAIR - - L v  clearance 

y seated In oil pump 

NOTES 

Flush~ng procedure irepeat 3 tlmesl. 1 Drain the trans. 2 Ref111 wlth 3 

A qts. of Dexron recommended type ATF. 3. Start the englne and shift 
trans to D4. 4 .  Let trans shift through gears at least 5 times. 5. Shift t o  
reverse and neutral at least 5 ttmes. 6. Dram and ref~il. 

7 Set ~d le  rpm in gear to specifled ~d ie  speed if st111 no good, adjust the 
motor mounts as outlined In englne section of servlce manual. 

i f  the large clutch prston O-ring IS broken, Inspect the plston groove for 
rough machining. 

If  the clutch pack is se~zed, or IS excessively worn, mspect the other 
D clutches for wear, and check the or~ftce control valves and throttle 

valves for free movement. -- -- 
E I f  throttle valve B 8s stuck, lnspect the clutches for wear - 

forced downshift 

If the modulator valve is stuck open (does not modulate 
the trans wrll shlft normally with less than 518 throttle but will shift up 
very late over 5'8 throttle. If the modulator valve IS stuck closed, throt- 
tle valve A pressure will be zero and result In early upshifts and no 

If the 1 - 2 valve IS stuck closed. the transmlssron wtll not upshlft If / / s t ~ c k  open the transmlsston has no low aear 

I , 1 If the 2nd ortflce control valve 4s stuck. Inspect the 2nd and 3rd clutch I 
" 1 packs for wear. 

I I I f  the 3rd orlflce control valve is stuck, Inspect the 3rd and 4th clutch / packs for wear - 
, I If the clutch pressure control vaive is stuck closed. the transmissaon will 

j not shift out of low gear i 

1 NOTES I 
improper alignment of main valve body and torque converter case may 
cause orl pump selzure The symptoms are mostly a n  rpm-related 
ticking nolse high p~tched squeak. In severe instances, i t  may stall the 
engtne Follow instruction procedure on oaae 15-51 

If the 011 screen is clogged wlth particles of steel or aluminum, inspect 
the oil pump and differenttal pinion shaft. If both are OK, and no cause 

i for the contamination is found, replace the torque converter. 

I i f  the low clutch feedplpe gutde ID the end cover is scored by the maln- 
shaft, inspect the ball bearlng for excessive movement In the  transmcs- 

, sion housing. If OK, replace the end cover as !t is dented. The 0-r,ng 
under the gulde IS probably broken. -- 
Replace the mainshaft if the bushings for the low and 4 t h  feedpipe are 
loose or damaged If the low feedpipe is damaged or out o f  round, re- 
place it .  If the 4th feedp~pe is damaged or out of round, replace the end 

I cover. 

t - .- - .- -- - . -. -. - - -- 
A horn or camd(;rc spra,? c8-tcn s most \, + .c-sult cr i 5 , f t . ng  tnr. trans 

0 r D3 or Di a n  :t- t r n  .vrcers .otJ:e n rr iric sLcn 3 s  r o c s ~ n g  !ne car 

b+-e fmme for coIli$~on damage. 

Inspect for damage or wear: 
1. Governor shaft woodruff key 
2. Reverse seiector gear teeth chamfers 
3. Engagement teeth chamfers of countershaft 4th & reverse gear 
4 .  Shift fork, for scuff marks in center 
5. Differential ptnion shaft for wear under p~nion gears 
6. Bottom of 3rd clutch for s w ~ r l  marks 
Replace Items 1,  2 .  3 and 4 if worn or damaged. if trans makes clicking. 
g r~nd~ng  or whirring n o w ,  also replace malnshaft 4 th gear and reverse 
~dler gear and counter 4th gear in add~ t~on  to 1, 2 .  3, or 4. 
If differential plnbon shaft 1s worn, overhaul d~f ferent~al  dssy and replace 
011 screen and thoroughly clean trans, flush torque converter and cooler 
and I~nes. 
If  bottom of 3rd clutch 1s swirled and trans makes gear noise, replace 

i countershaft and r!ng gear. 

Be very careful not to damage the torque converter case when replac- 
ing the matn ball bear~ng. You may also damage the otl pump when you 
torque down the maln valve body, this w ~ l l  result in oil pump saizure i f  
not detected. Use proper tools. 

Install the rnaln seal flush with the torque converter case. 
If you push it into the torque converter case until ~t bot toms out, it will 
block the oil relurn passage and result ~n damage. 

Harsh downshifts when coasting to a stop with zero thrott le may be 
caused by a bent-in throttie valve retainer cam stopper Throttle cable H- adjustment may clear tnls problem. See page 15-72 

Check I' servo valve check valve stopper cap 1s ~nstailed. If it was not / ~nstalled, the check valve may have been pushed out by hydraul~c ores- 1 
i sure causing 3 leak t!nternPll affecting all forward gears 

I Throttle cable adtustment is essentta' for proper operation of the trans- 
( mtsslon Not only does ~t affect the shlft oolnts i f  misadlusted but also 1 
1 the sh~ f t  quality and locktip clutch operation. 
/ A too long adjusted cable will result In throttle pressure being too low 
i for the amount of englne torque input Into the transmlss~on, and may 

cause clutch sllppage A too short adjusted cable will result in  too high j throttle pressures which rnay cause harsh shtfts, erratbc sh~f ts  and 
j torque converter hunttng 



Road Test 

NOTE. After transmlsslon IS installed; 
e Make sure the floor mat does not interfere wi th accelerator pedal travel. Fully depress accelerator pedal and 

check t o  make sure the throttle lever IS fully opened. 
@ Release the accelerator pedal and check both Inner control cables to  be sure they have slight play. 

Warm up the engine to  operating temperature 

-- 
I and 1 D 4  --- Range 

I .  Apply parking brake and block the wheels. Start the engine, then move the selector t o w  while depressing the 
brake pedal. Depress the accelerator pedal, and release it suddenly. Engine should not stall. 

2. Check that shift points occur at approximate speeds shown. Also check for abnormal noise and clutch slippage. 

@ Upshift 
I st -, 2nd 2nd -, 3rd 3rd -+ 4th  LC. ON , I Full-throttle 

Acceleration from a stop 

Half-throttle 
Acceleration from a st00 

I I 

1 10-12rnphj  19 -23  rn 
ting down-h~l l  from a stop 1 

I @ Downshift 
4th -+ 3rd 3rd -, 2nd 2nd + 1st 

I Closed-throttle 
I Coastinci or biakins to  a stop 

1 15 -19  mphj 5-8 mph / 1 I 

- 
3. Accelerate t o  about 3 5  mph so the transmission is in 4th, then shrft from L D ~  t o E  . The car should immediately 

begin slowing down from engine braking. 

r - - - -  
CAUTION: Do not shift from D4 i or to 2 at speeds aver 80 mph; you may damage the transmission. - - 

kd (2nd Gear) 
U 

1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
2. Upshifts and downshifts shouid not occur w ~ t h  the selector in this range. 

Accelerate from a stop at full throttle, an3 check for abnorwai noise and clutch slippage. 

' P :  (Park) 
i 

Park car on a slope (approx. 16'), apply the psrking brake, and shift into Park. Then release The brake; the car should 
not  move. 



Pressure Pest 

NOTE: 
@ Stop engine when attaching hoses for pressure 

tests. 
Torque hose fitting t o  18 Nsrn (1.8 kg-rn, 12 Ib- 
f t ) .  LINE PRESSURE 
Do not  reuse aluminum washers. 

@ For throttle and governor test, use Low Pressure 
Gauge, 07406-0070000. 

GAUGE SET 07406-00200003 LOW PRESSURE GAUGE 
(includes pressure hose set 07406-0020201) (07406-0070000l 

PRESSURE B PRESSURE 

HOSE FITTING 

CAUTION: Before checking, be sure transmission 
is filled to proper level. 

SELECTOR FLUID PRESSURE 
PRESSURE 

POSUION 
MEASUREMENT SYMPTOM PROBABLE CAUSE 

~ tsndsrd  / Service Limit I 
Wcth pafklng brake applied NO 101 low1 Torque converter 011 834-883 kPa i 8  5 - 9  0 785 kPa 18 0 kg 

LINE N or P 
Run englne at 2 000  rpm LINE pressure pump pressure regu kg cm2 121 - 128 psti 114 psll 

lator torque converter 
check valve oil pump 

1st 0 3  or 0 4  
No ior low! 1st clutch 1 Z%","afE:::ke applied r a w  front First pressure 0 rlngr 

wheels off ground and support with safety 
Stands No lor low1 2nd clutch 

SECOND pressure 0 r nga 

, No lor law! 3rd clutch 
THIRD pressure 

opentng 

4th I No 101 low1 FOURTH Ith clu'ch 

1 pressure Servo valve 

THROTTLE 

1 . wtsh  airing brake appled ,ease I NO ,or low! THROTTLE Throttle vaive A i ~ ~ ~ , : 0 , ~ ~ & $  ZJE! j 490 k P a  i 5  00 kg:cm2. 
Iron1 wheels of f  grauiid and support with / pressure 

I ! Thfottle modulator valve / 510 kpa, 15 05-5 20 1 71 psi! with lever in fdli 
j safety stands 1 kg,cm2 72- 74 ps,, w ~ t h  , tnrotflo Dasltion 
1 . Run enaine at 1 000  rom 1 lever ,n full throttle ! 
/ . 0isconkct throttle ccntrol cahia at t5ruttle / 
/ level 
1 - Read pressure with lever released 

I 
i . Mandaily push lever up r<mulating full fhrot- / 
1 tie . Read pressure with lever in fuil throttle posi i 

7hrottle vaive 8 / 0 kPa 10 hg,cm2. / 785 kPe 8 0 kg im2 ! 0 psl! with iever released 1 14 ps,, 

1 334-883 kPa i8 5 - 9  0 
kylcm2 '21 -128 orii 1 / with lever in fuil throitle 

I 

GOVERNOR ' 03  or 0 4  

/ Place vehicle on chassts dynamometer, or 1 Nc tar lcwi  GOVER Covetnor vaive 
8 lack uo front 0 1  ca, support wmth >alefy : NOR pressure 
I stands. biack reat aheels aPd set hard 

brake i I 



Stall Speed 

r Test 
1. Engage parklng brake and lsiock Fron: wheels. 
2. Connect safety chams to  both front t ow  hooks and 

attach, wi th minimum slack, to  some strong 
stationary object. 

3. Connect tacl.iorneter, and start engine 
4. After engine has warmed up .to normal operating 

temperature, shtft rnto m. 
5 .  Fully depress brake pedal and acceleraror for 6 to  8 

seconds, and nore anglrle speed. 
CAUTION: To prevent trarlsmission damage, do 
not test stall speed for mare than 10 seconds at a 
time. 

6 .  Allow 2 minures for cooling, then repeat same test 
in a, and& 
Stall speed in D3 , @, a, and must be the 
same, and rnust also be within limits: 

Stall Speed RPM: 

I TROUBLE BfiOBABLE CAUSE 
-- 

Low f!uid level or oil pump 4 
output, clogged oil strainer, / 
pressure regulator valve 
stuck closed. 
Slipping clutch. 

-- - 

I Stall rpm high 1 Sllppage of 1st clutch 
in m, m o n l v .  

Stall rpm low 
i n m ,  @,, j5141 
& B. 

Engine output low, 
throttle cable misad- 
jusled at throttle 
body. 
Oil pump seized. 
Torque Converter one- 

I I 
way clutch slipping. 

L---- I 

Maintenance 

r CheckinglChanging 

Checking 

With the car on level ground unscrew the transmlsslon 
d~pstick and check the level of fluid immediately after 
the engine 1s shut off ( w ~ t h ~ n  one minute) The fluid 
level should be between the full and low marks Do not 
screw dlpstlck in to  check the fluid level If the level IS 

at, or below, the low mark, add DEXRON-type automat 
IC transmission f l u ~ d  

1 .  Bring the transmission up to operating temperature 
by driving the car. Park the car on level ground, turn 
the engine off, then remove drain plug. 

1 2. Re~nstall the drain plug wi th a new washer, then 
refill the transm~ssion to the full mark on the dip- 
stick. 

Automatic transmission Capacity: 
3 .0  r (3.2 U.S. qts., 2 .6  Imp. qt) at change 
6 . 0  f (6.3 U.S. qts., 5.3 Imp. qt) at after overhaul 

DRAIN PLUG 
40 N-m (4.0 kg-m, 29 Ib-ftI 



Transmission 

1 .  Disconnect ground cable at battery and transmis- 
sion. 

2. Release steering lock, and shift gear selector to N. 
3. Disconnect wiring: 

* Battery positive cable from starter. 
@ Blackiwhite wire from starter solenoid. 

4. Disconnect cooler hoses, and wire them up next to  
the radiator so ATF won't drain out. 

5. Remove starter mounting bolts and top transmis- 
sion mounting bolt. 

6. Loosen front wheel nuts. 
7. Apply parking brake, block rear wheels, then raise 

front end on jack stands and remove front wheels. 
8. Drain transmission. Reinstall drain plug wi th a new 

washer. 
9. Remove throttle control cable: 

Remove the cable end from the throttle lever. 
e Loosen the lock nut A only. 

Remove the cable from bracket. 

THROT 
CABLE 

'TLE 

(LOCK NUT 6) 

THRQTTLE 
CONTROL 
LEVER 

NOTE: For cable adjustment see page 15-72. 

10. Remove power steering speed sensor complete 
wi th speedometer cable and hoses. 

11. Remove t w o  upper transmiss~on mounting bolts. 
12. Place transmission jack securely beneath transmis- 

sion, and hook hanger plate wi th hoist; make sure 
hoist chain is tight. 

13. Remove subframe center beam and splash pan. 
14. Remove the ball joint pinch bolt from the right-side 

lower control arm, then use a puller to  disconnect 
the ball joint from the knuckle. Removethe damper 
fork bolt. 

15. Turn right side steering knuckle to  its mos t  out- 
board position. With screwdriver, pry CV joint out 
approximately 112", then pull C V  joint out  of trans- 
mission housing. 

CAUTION: Do not  pull on the driveshaft or knuckle 
since this may cause the inboard CV joint to sepa- 
rate; pull on the inboard CV joint. 

16. Remove transmission damper bracket located in 
front of torque converter cover plate. 

17.  Remove torque converter cover plate. 
18. Remove center console and shift indicator. 

1 SHIF,T L E V E R  

ADJUSTER SHIFT CABLE 

19. Remove lock pin from adjuster and shift cable. 
NOTE: On reassembly, check cable adjustment 
page 15-7 1. 

20. Remove both bolts and pull shift cable out of hous- 
ing. 

21. Unbolt torque converter assy from drive plate by re- 
moving eight bolts. 

22. Remove the three rear engine mounting bolts from 
transmission housing. 
Remove the rear engine mount. 

23. Remove the front transmission mount's t w o  bolts. 
24. Remove the lower transmission mounting bolt. 
25. Pull transmission away from the engine to clear the 

t w o  14 rnm dowel pins. 
0 Pry left-side CV joint out approximately 1,2". 
0 Pull transmission out and lower on tansmission 

jack. 
0 Remove torque converter from transmission. 



B 

" Replace G 

ILO I L 
@ C [ e ; r ~  all rm~ts through \I ir L U I V ~ F ~ P  GI ~ c ~ r j ? ~ r t : c ~  

cleaner <3r;d drv with cornpi e ;sac a r Blobzl oi? 
sli uass;.gcs. 

@ Coar all pFr'is w i th  A7-F b ~ l a r c  -rassc~r,hi \  

i MAlNSMAFT LOCK MU'T 
RLmovn 7 1 1 ~ ~  5 12 
Iwta l ia? ion,  p a ~ c  15 67 

L ? s t  CLUTCH 19 x 1 2 5  mm 
Disassembi, 9 3 5 3C 
F\eecsc mbly ,?.ice > 5 d i  

3 THRUST WASHER 26 n-rn - 
i THRUST P\Es'"BL." 

BEARING 38 Y 47 x 2 n n  
,5 NEEDLE BEARING 

34 x 36 x 98 5 rnm 
;;' MAINSHAFT Ice GEAR PAWL ROLLER THROTTLE CONTROL 
, THRUST !hlASL-OER SHAFT SEAL 
7 COLLAR 26 nzw LOCK PLATE 

.s SNAP RLNG :C ma? THROTTLE CONTROL 

MRlNSHPFT BEBRII~G CABLE BRACKET 

Reprazernz.-t pay 1 *' DOWEL PIN 14 x 25 rnrn 

2' HANGER REVERSE ICLER REVERSE IDLER GEAR 
\, DOWEL PIN 44 x 7:" rni- ARJNG bQL3ER Replacement, page 15-57 

GASKET W O V  i p.gr- ' 5  14 
NEEDLE BEAFIfNG 

Ti-IRBTTLE COrqTROL 
DBFFERENS IAL 

DOWEL PIN 14 x 20 rnm 
SHAFT SPRiNG 

Q1L SEAL 
O-RING 

R,r,ol,al pase i 5 1 1  
I rs te l ia t !on page: : 5 3 5 

DIPSTICK 

COUNTERSWAFT BEARING I~~s*a l la t ion  pagi 15 56 BiPSTICK GUIDE 

SNAP WING 68 mm 
TRANSMlSSlON PIPE 

1 st  GEAR COLLAR 
HOUSfMG 

NEEDLE PEARlhG 
6 0 t ~ N f  ERSYAFT 1 -$ CEAR 
Drcass:mkiv l r ,p+x" c r 
pact 15 2 i 



$ REVERSE GEAR COLLAR 
Y NEEDLE BEARING 
bC COUNTERSHAFT 

REVERSE GEAR 
SELECTOR HUB 

'i ' REVERSE GEAR 
SELECTOR 

$8 COUNTERSHAFT ASSY 
Dlsassembly Inspection, 
page 15 32 

~s COUNTERSHAFT NEEDLE 
BEARING 
, OIL GUlDE PLATE 
', DIFFERENTIAL 
3 SNAP RING 80 mm 
' TOROUE CONVERTER 

HOUSING 
3 GOVERNOR VALVE 

Removal, 15- 1 6  
Dlsassernbly !nspect.on, 15 

2 LOCK PLATE 
3 REVERSE SHlFT FORK 
-' LOCK PLATE 

€ DOWEL PIN 
? SEPARATOR PLATE 

9 LOCK UP SHIFT 
VALVE BODY 
Removal, page 15- 18 
D~sassernbly, page i 5-28 

@< MAINSHAFT ASSY 

- Disassembly lnspectron page 
@: REGULATOR VALVE BODY 

Removal, page 1 5- 18 
Repalr, page 15-24 
Dlsassembly, page 15-27 

& STOP PIN 
@ O-RING 
9 STATOR SHAFT 
@ STEEL BALLS 

1st CLUTCH PlPE 
~2' MAIN VALVE BODY 

ASSY 
Remove, 1 5- 19 
Dlsassembly, 15-22 

30 6 DRIVEN GEAR SHAFT 
q, PUMP DRIVEN GEAR 
5; PUMP DRIVE GEAR 
94 DOWEL PIN - 

TORQUE CONVERTER 
CHECK VALVE 

3 SPRING 
6 DOWEL PIN 
/@ MAIN VALVE SEPARATOR 

PLATE 
(93 COTTER PIN 

15-31 3 WASHER 
A $ 1  ROLLERS 

'7' CONTROL SHAFT 
2 MANUAL VALVE PIN 
î BAFFLE PLATE 

\? FILTER SCREEN 
("-CLIP 

THROTTLE CONTROL SHAF 
r\ 21 DOWEL PIN 

I - J  SERVO SEPARATOR PLATE 
I- .!. DOWEL PIN 

(? O-RING 
? SERVO VALVE 
r)  RETURN SPRING 
,- CHECK VALVE STOP PLATE 

SEPARATOR PLATE 
? 4th CLUTCH PlPE 
r;' MODULATOR VALVE BODY 

Removal, page 15-1 7 
2 MAGNET 

13 3rd CLUTCH PlPE 
(2 4th ACCUMULATOR COVER 
F! O-RING . 
2 2ndi3rd ACCUMULATOR 

COVER 
3 SERVO VALVE BODY ASSY 

Removal, 15-1 7 
Dlsassembly, 15-29 

(2 TIMING ACCUMULATOR 
PISTON 
SPRlNG 
STEEL BALLS 

T SPRING 
LC' SECONDARY FILTER 
2 SECONDARY VALVE BODY 

ASSY 
Removal, 15-1 7 
Dlsassembly Inspect 15-23 
BOWEL PINS 
SECONDARY SEPARATOR 
PLATE 

2 MAINSHAFT BEARING 
\-I MAINSHAFT 01L SEAL 
.Y DIFFERENTIAL 0th SEAL 
(< WASHER 
i+ OIL SEAL 



Transmission Housing 
Removal 

DIPSTICK 

1 . Remove the dipstick. 

2. Remove the nine bolts from the end cover, then 
remove the cover. 

END COVER 

5. Remove the end cover gasket, dowel pins, and 0 -  
rings. 

6. Pry the staked edge of the locknut flange out of the 
notch in the I st  clutch. 

1 3. Shift the transmission ro  PARK 

MAINSHAFT HOLDER 
07GAB-PF50100 

MAINSHAFT / 

/ 
GASKET 

6 x 2.3 rnm 
Replace 

7. Remove the mainshaft locknut. 

CAUTION: The mainshaft locknut has left-hand 
threads. 

MAINSHAFT LOCKNUT 



8. Remove the 1 st clutch. 1 13. Remove rhe parking pawl, shaft, stoo oin and I 
9. Remove the needle bearing and thrust washer from 

the mainshaft. 

10. Remove the O-rings and first gear from the 
mainshaft. 

1st CLUTCH 

THRUST WASHER 
2 6  rnm 

THRUST NEEDLE BEAR1 
3 l x 4 7 x 2 r n m  

spring. 

PARKING PAWL STOP PIN 

SPRBNG 
\ 1 A 

1st GEAR -----------.----g 

NEEDLE BEARING 
31 x 3 6  x 48.5 mrn 

11. Pry the staked edge of the locknut out of the notch 
in the parking gear. 

12. Remove the countershaft locknut. 



Transmission Housing 

r Removal (eorntyd) 

4 5. From the countershaft, remove the needle bearing 
and I st gear collar. From the mainshaft, remove 
the I st gear collar. 

1 16. Zemove the reverse idler bearing holder assembly. 

NEEDLE BEARlNG O-RINGS 
39, x 38 x 14rnm 19.8 x 1.9 mrn \ COUNTERSHAFT 

I R 
1st GEAR COLLAR 

REVERSE IDLER 
BEARING HOLDER 

1 st GEAR 
COOLAR 

/ IDLER BEARING HOLDER 
RETAINING BOLT 

IDLER BEARlNG 
HOLDER ASSEMBLY 

STEEL BALL - 
7 7. Bend down the tab on the lock plate under the park- 

ing shift arm bolt. 

18. Remove the bolt, then remove the parking shift 
arm. 

, PARKING SHIFT ARM 

ATE 

19. Bend down the tab on the throttle control lever bolt 
lock plate, then remove the bolt. Remove the throt- 
tle control lever and spring from the throttle valve 
shaft. 

I 

THROTTLE VALVE SHAFT 1 
\ I / 

LOCK 
PLATE 
\ 

SPRING \ / ' THROTTLE CONTROL 
LEVER 

20. Remove the 10 x 1.25 m m  bolts, ( I )  thru (1 5), in 
the sequence shown. 

THROTTLE CONTROL 
BRACKET 

SPRING PIN 

21. Align the control shaft spring pin wi th the cutout in 
the transmission housing. 



Mainshaft/ 
Countershaft 

22. install the transmission housing puller over the 
countershaft wi th four bolts and tighten securely. 
Then sciew in the puller bolt against the end of the 
countershaft until the transmission housing comes 
loose. 

HOUSING PULLER / c \  

23. Remove the puller and separate the housings. 
Remove the reverse idler gear and needle bearing 
from the transmission housing. 

24.  Remove the gasket and the dowel pins. 

REVERSE IDLER GEAR /'---' 

I 

TRANSMISSION 

TORQUE CONVERTER 
HOUSING 

1. Remove the reverse gear collar, countershaft 
reverse gear and needle bearing. 

REVERSEGEAR 
COLLAR \ 

COUNTERSHAFT 
REVERSE GEAR 

NEEDLE BEARING 

REVERSE GEAR 
SELECTOR HUB 

LOCK PLATE 
COUNTERSHAF 
4th GEAR-- 

REVERSE GEAR 
SELECTOR HUB 

REVERSE GEAR --iv 
SELECTOR 

NEEDLE BEARING 
28 x 33 x 20 mrn 

LOCK PLATE 

COUNTERSHAFT 
7,: a": <:,--7 . ' , \\:--:p ; 48 p?& 

-,' l4\;-&&&Ji " / J  

L" >: - +.: L/ 

2. Bend down the tab on the lock plate and remove 
the bolt from the reverse shift fork. 

3. Remove the reverse shift fork and reverse gear 
selector as a unit. 

4. Remove the selector hub, countershaft 4th gear, 
needle bearing and distance coilar. 

5. Remove the mainshaft and countershaft together. 
NOTE: It will be necessary to pull up t:he 
countershaft at a slight angle to  clear the governor. 

TERSHAFT 



Governor Valve Main Valve Body 
- Removal 

I 

Bend down the tabs on the lock plates, remove ths 
bolts holding the governor t o  the  torque converter hous- 
ing, and remove the governor. 

GOVERNOR 1 

LOCK PLATES 

r 
1 .  Remove the baffle plate wi th the suction pipe. 

BAFFLE PLATE 

2. Remove the accumuiator covers. 

CAUTIQN: Accumulator covers are spring loaded; 
to prevent stripping the threads in the torque con- 
verter housing, press down on the accumulator 
covers while unscrewing the bolts in a criss-cross 
pattern. 

3. Remove the accumulator springs. 

I 4th ACCUMULATOR 
COVER 

4th ACCU~ULATOR SPRING 2"; ACCUMULATOR SPRING 
OD: 18.6 mm (0.73 in9 OD: 20.2 mrn (0.79 in.) 



4. Remove the three bolts attaching the modulator 
valve body. 

5. Remove the ?st ,  4th and 3rd clutch pipes. 

4th CLUTCH PIPE 

VALVE BODY 

6. Remove the servo valve body (3 bolts). 

7. Remove the check valve stop plate. 

SERVO VALVE BODY 

8. Remove the E-clip. Then remove the thortle control 
shaft from the separator plate. 

9. Remove the separator plate and dowel pins. 

THROTTLE CONTROL 
SHAFT 

DOWEL PINS $1 / 

10. Remove the secondary valve body, being careful 
not to  lose the 2 steel balls, ball spring, timing 
accumurator piston, spring, and secondary filter. 

CAUTION: Do not use, a magnet to remove the 
steel bails; it may magnetize the bails. 

BALL SPRING / TIM1NG ACCUMULATOR 
PlSTOM 



Main Valve Body 

r Removal (cont'd) 

11. Remove the separator plate and dowel pins. 

BOWEL PlNS 

I 
SEPARATOR PLATE 

12. Remove the LC-Shift valve body and separator 
plate (5 bolts). 

LC-SHIFT 
VALVE BODY 

13. Remove the regulator valve body. 

REGULATOR 
VALVE BODY 

14. Remove the stator shaft arm, dowel pins and stop 
pin. 

STAT OR SHAFT ARM 
\ STOP PIN 

- -  '4 
DOWEL PlNS 8 x 14 mm 



15. Remove the cotter pin, washer, rollers, and pin 
from the manual valve. 

\ PIN 

WASHER 

\- COTTER PIN 

16. Remove the main valve body being careful not to  
lose the 3 steel balls, torque converter check valve 
and spring. 

CAUTION: Do not use a magnet to remove the 
steel balls; it may magnetize the ball's. 

OIL PASSAGE 
STEEL BALLS 5.5 mm (0.22 in) MAIN VALVE BODY 

PUMP DRIVE 

GEAR 
,-,< ,- 

I 
SEPARATOR PLATE 

17. Remove the pump gears and shaft. 

18. Remove the separator plate, dowel pins, check 
valve, and spring. 

19. Remove the filter screen. 

NOTE: Do not reuse filter screen; install a new one 
on reassembly. 

FILTER SCREEN 



Control Shaft 

1. Remove the cable holder. 

/ 

< / '  

\-hi, CABLE HOLDER 

2. Remove the cotter pin, control pin, and control 
lever roller from the control lever. 

COTTER PIN CONTROL LEVER 
ROLLER 

\ 
CONTROL LEVER 

3. Bend dawn the tab on the lock plate under the bolt 
in the control lever. Then remove the bolt and lever. 

r' ---- r----lL-- 

.. 1 

- - -- 
i- 

LEVER LOCK PLATE , 

4. Turn the torque converter housing over and remove 
the control shaft. 



One-Way ClutchlParking Gear 

r Disassembly and Inspection 

1 .  Separate the countershaft I st gear from the park- 
ing gear by turning the parking gear in the direction 
shown. 

PARKING GEAR 

I 

COUNTERSWAFT 
1st  GEAR 

2. Remove the one-way clutch by prying it up wi th the 
end of a screwdriver. 

CAUTION: Do not  pry on the three copper friction 
strips; if you break a strip, the clutch will not work 
properly. 

COPPER FRICTION 
STRIP 

ONE-WAY CLUTCH 

\ COUNTERSHAFT 
1 s t  GEAR 

lrrspect the parts as follows: 

lnspect the parking 
gear for wear or 
scoring 

lnspect the one-way 
clutch for damage or 
faulty movement 

Inspect the counter- 
shaft I st gear for wear 
or scoring 

After the parts are assembled, hold the countershaft 
1 st gear and turn the parking gear in direction shown t o  
be sure it turns freely. 

PARKING GEAR I 

\ 
COUNTERSHAFT 
I st GEAR 



Main Valve Body 
- Disassembly 

NOTE: 
cb Clean all parts thoroughly in solvent or carburetor cleaner, and dry wi th compressed air. Blow out all passages. 
e Replace valve body as an assembly if any parts are worn or damaged. 

Check all valves for free movement, If any fail to  slide freely, see Valve Body Repair on page 15-24. 
a See Section 3 for spring specifications. 

Coat all parts wi th ATF before reassembly. 

5 x0.8 x 1 2 m m  
8 N.m (0.8 kg-m. 
6 Ib-ftl 

SHlFT VALVE 

STEEL BALLS 
(4.76 mm, 0.187 in.) SHIFT VALVE SLEEVE 

BALL SPRING FT BALL SPRING 
1 

1-2 SHIFT VALVE 

t-2 SHlFT SPRING 

2-3 SHlFT SPRING 

'ALVE SPRING CAP 
I MAIN VALVE BODY 

lnspect for scoring or 
/ damage. 

RELIEF VALVE 
SPRING 3-4 SHIFT 

----- c;̂  VALVE 
TORQUE CONVERTER 
CHECK VALVE 

SPRING 

3-4 SHIFT BALL SPRING 

ORIFICE CONTROL 
SPRING 

STEEL BALLS 

2nd GEAR ORlFlCE 
CONTROL VALVE 
Inspect for scoring SHIFT VALVE 
or damage. 

2nd ORIFICE CON 
VALVE CAP MANUAL VALVE 

/ SHIFT VALVE 1 
ROLLER COVER 5 x 0.8 x 1 2  m m  

8 N-m (0.8 kg-m, 
6 Ib-ft) 



Secondary Valve Body 

r Disassembly /Inspection/ Reassembly 

NOTE: 
@ Clean all parts thoroughly in solvent or carburetor cleaner, and dry wi th compressed air. 

Blow out all passages. 
0 Check all valves for free movement. If any fail to  slide freely, see Valve Body Repair on page 15-24. 
0 See Section 3 for spring specifications. 

U 
CPC VALVE CAP --3 

REV CONTROL 
CPC VALVE SPRING 

REV CONTROL VALVE 

REV CONTROL VALVE SECONDARY FILTER 

LC CUT SPRING 

SECONDARY VALVE 
LCCUTVALVE 

3-2 TIMING VALVE 

SLEEVE 
KICK DOWN 

VALVE SPRING 
7 1  mm 

VALVE CAP 
SEAT 



Valve Body 

NOTE: This repair is only necessary if one or more 
of the valves in a valve body do not slide smoothly 
in their bores, You may use this procedure to  free 
the valves in the main valve body, regulator valve 
body, lock-up shift valve body, and servo valve 
body. DO NOT use this procedure to  free the valves 
in the governor; if any governor valves are stuck, 
the governor must be replaced as an assembly. 

1 .  Soak a sheet of #600 abrasive paper in ATF for 
about 3 0  minutes. 

2 .  Carefully tap the valve body so the sticking valve 
drops out of its bore. 

CAUTION: It may be necessary t o  use a small 
screwdriver t o  pry the valve free. Be careful not  to 
scratch the bore w i th  the screwdriver. 

3 .  Inspect the valve for any scuff marks. Use the ATF- 
soaked #500 paoer to  polish off any burrs that are 
on the valve, then wash the valve in solvent and 
dry it w ~ t h  compressed air. 

4. Roll up half a sheet of ATF-soaked paper and insert 
it in the va!ve bore of the sticking valve. 
Twist the paper slightly, so that it unrolls and fits 
the bore tightly, then polish the bore by twist ing 
the paper as you push it in and out. 

CAUTION: The valve body is aluminum and 
doesn't require much polishing to  remove any 
burrs. 

ATF-soaked 
#600 abrasive 
paper 

\ 

5. Remove the #SO0 paper and thoroughly wash the 
entire valve body in solvent, then dry w i th  com- 
pressed air. 

6, Coat the valve wi th ATF then drop it into i ts bore. It 
should drop to  the bottom of the bore under its 
own weight. i f  not, repeat step 4, then retest. 

VALVE 

VALVE 
BODY 

7 .  Remove the valve and thoroughly clean it and the 
valve body wi th solvent. Dry all parts w i th  corn- 
~ r e s s e d  air, then reassemble using ATF as a lubri- 
cant. 



Main Valve Body 
Reassembly 

NOTE: Coat all parts wi th ATF before assembling. 

1. Slide the spring into the hole in the big end of the 
shift valve. 
While holding the steel balls wi th the tips of your 
fingers, put the sleeve over the shift valve. 

STEEL BALLS 
t4.76 mm, 0.187 in.) 
Place spring between 
steel balls. 

3. Set the relief spring in the relief valve and install it 
in the main valve body. 

4. lnstall the spring wi th a screwdriver, then instail 
the check valve cap wi th the cutout aligned wi th 
the screwdriver. 

VALVE SPRING CAP 

RELIEF SPRING 

2. Place the shift spring in the shift valve, then slip i t  
into the valve body and install the valve cover. 

SHIFT VALVE 

SHIFT VALVE 

SHIFT VALVE SLEEVE 

M-m (0.8 kg-m, 6 Ib-ft) 

5. Install the manual valve, detent rollers and spring. 

DETENT ROLLERS 



Main Valve Body 

r Reassembly (cont'd) 

6 .  Install the pump gears and shaft in the main valve 
body. 

I' 
VALVE BODY 

7 .  Measure the thrust clearance of the driven 
gear-to-valve body. 

DrivelDriven Gear thrust (Axial) Clearance: 
Standard (New): 0 .03-0 .05  mm 

(0.001-0.002 in.) 
Service Limit: 0 .07  mm (0.0028 in.) 

8. Install the oil pump shaft and measure the side 
clearance of the drive and driven gears. 

Pump Gears Side (Radial) Clearance: 
Standard (New]: Drive gear 0 .240-0 .265 mm 

(0.0094-0.0104 in.) 
Driven gear 0 .063-0 .088 rnm 

(0 .0025-0 .0035 in.) 

DRIVE GEAR 
Inspect teeth 
for wear or damage 



Regulator Valve Body 
Disassembly lBnspectio~;s --- r 

NOTE 
a Clean PI: parts ~hcrot jgr l ly  in  S~ILFQ: nr c: rbilretor cleaner 
@ i i epbce  valve booy as ac,sernblv bf 3 r - 1 ~  parrs are worn cr damaged 
@ Check all valdes for f lee movemenr if ,3nv fa,! i3 s?ide freely, see 'v'd1s.e E c d ~  Rrp~18  orb aae.7 15-24. 
$C See Sectref. 3 for s7ring s ~ e c i f i c a l ~ o r i '  
@ Cost ail parts *vt?h ATF be+o:e reassemoty 

,id, A* 
/, RETWBNER 

Hold the le?aincr in place wnile removing tho lock " \ k /  
bolt Once r r~e  bolt  is re;rc\ied, relesse the returner @q%)*k sP~lhlG 

sIow1y B a0 9irss LOCK BOLT 
$@I a;, 

SEAT 
\ @ \ t .S IAIORREl iCTION 

SPWLNG 

OUTER SFRBbSG 
PRESSURE 
WEGULA'888 

Inspect for werr PRES%i;WE 4EGULB'km0&$ VALVE 
scratcnes, or scGr ?F 

LC CON TRaSL V M V E  SPI?ING ,-_ 
T?pASNG VALVE Si"lpQ(P2G 

LC TlMlNC VALVE 9 

1, Clean all parts thoiougri iv ~n sos\ent  or clrbrlreror 
cleaner, and dry wlth corr~przssed air B low ou: ail 
passages 

2 .  Coat ail valves rlvltll APF 

3. Install the pressure rsguGator valvs, an0 ti..(% Inner 
and outer springs 

4. install the ieac:ion sovnq spr n~? seat, and tetnlnev 
Align the hale in  the r s t a l w i  vv1tt.1 "1-9 !?ole , n  1-19 
vaive bcdy,  rher, press rhe re"ain5; n t o  t n e  va i xc  
body and t ighten the 1 x C  bcl: 

LOCK BOLT 
7 2  Neni  r l .2  kg-m, 



Lock-Up Shift Valve Body 

NOTE: 
@ Clean all parts thoroughly in solvent or carburetor cleaner. 
@ Replace valve body as assembly if any parts are worn or damaged. 
@ Check all valves for free movement. If any fail t o  slide freely, see Valve Body Repair on page 4 5-24. 
@ See Section 3 for spring specifications. 
@ Coat all parts w i th  ATF before reassembly. 

ROLLER 
, 21.8 x 3.5 mrn 

PARKING BOLT 

i 

LC 

LOCK-UP SHIFT 
VALVE BODY 
Inspect for scoring 

. LC SHIFT VALVE CAP 

SHIFT VALVE 

LC TIMING VALVE B 
Inspect for scoring or scratches. 



Servo Valve Body 

r Disassembly llnspectionlReassembly 

NOTE: 
0 Clean all parts thoroughly in  solvent or carburetor cleaner, and d ry  w i t h  compressed air. 

B low ou t  all passages. 
0 Check all valves for free movement .  If any fail t o  slide freely, see Valve Body Repair on  page 15-24. 
0 See Section 3 for spring specifications. 

4th ACCUMULATOR 
COVER \ 

\ SPRING HOLDER 
/' 

I 2nd 
CLUTCH PIPE f fl 

3rd CLUTCH PIPE 
MODULATOR VALVE BODY lnsoect for darnan 

TRANS-MAGNET 

O-RING 
,31 x 2.7 mm 

MODULATOR VAL$E 
Inspect for scorlng or 
scratches. PLATE A A i I 

THROTTLE VALVE-A 
SET 

21.2 x 2.4 mm 
Replace 

4th ACCUMULATOR 8- PISTON 

EL- 

, 
, /' 

SLEEVE 
A 

2nd ACCUMULATOR SPRING 
3rd ACCUMULATOR SPRING 

O-RING 18.3 x 2.4 mm 
Replace 

"! 

-0 

3rd ACCUMULATOR PISTON 

O-RING 28.3 X 2.4 mm 
Replace O-RING 24.4 

O-RING 
Replace 

nspect for scoring 
l r  damage. 

%RING 

ADJUSTMENT BOLTS ..--- 
NU I€ :  DO not adjust or 

~ r s n r ~ ~ m  I u n  remove these bolts; they are 
adjusted at the factnrv . 
for proper shift poinrs. 



Governor Valve 

r Disassembly /Inspection/ Reassembly 

NOTE: 
0 Clean all Darts thoroughly s - .  ;olvent or carburetor cleaner, and dry wi th compressed air. Blow out all passages. 
0 Check that the governor works smoothly; replace it if it does not. 
0 See Section 3 for spring specifications. 
0 Coat all parts wi th ATF before reassembly. 

HOLDER SNAP RING 
WOODRUFF Inspect for 

FILTER KEY 3 mm scoring or 
Clean Inspect warpage. 

for wear or damage 

LOCK PLATES 
Redace 

THRUST WASHERS 14 mm 
\ Inspect face for wear or damaae. 

GOVERNOR HOUSING 
NOTE: Check that gov- 
ernor works smoot 

I GOVERNOR VALVE 
/ lnspect for wear, scratches, scoring. 

SECONDARY WEIGHT 
lnspect for wear, scratches, or scoring. 

w __, GOVERNOR SPRING B 

PRIMARY WEIGHT 
lnspect for wear, scratches, or scorlng. 

GOVERNOR 
SPRING A Inspect for wear, 

scratches, or scoring. 

SNAP RING 28 mm 

SNAP RING 20 mm E-RING 5 mm 
Push down on secondary 
weight to  ease snap ring 
removal. 



r Disassembly llnspectionl Reassembly 

NOTE: 
Lubricate all parts wi th ATF during reassembly. 
Install thrust needle bearings wi th unrolled edge of bearing retainer facing washer. 

SPACER COLLAR METAL SEAL RINGS MAINSHAFT 
23 mm splines for excessive 

ng, scratches or excessive 

THRUST NEEDLE BEARING 
4 2 x 5 8 x 2 m m  
Inspect for gall~ng and rough 

-- __- J movement THRUST WASHER -- 
36 5  mm 
Measurement, 
selectron, page 15-35 

O-RINGS 
19.8 x 1 2 rnm 
Replace 

Inspect for gali~ng THRUST NEEDLE 
and rough movement BEARING 

3 6 x 5 2 x 2 r n m  

4th GEAR COLLAR 4th GEAR 

THRUST NEEDLE 
BEARING 
3 2 x 4 4 x 2 m m  

/ inspect tor gailtng 

/ 
and rough mobernenr 

THRUST NEEDLE 
BEARING 
39x54x2rnrn  

, 
MEEDLE BEARINGS 

/ 
WASHER 

32 x 38 x 20 rnm SNAP RING 
2 6 i e 4 5 x 3 m m  

Inspect for gall~ng 26 mrn 



Countershaft 

NOTE: 
* Lubricate ali parts w i t h  ATF during reassembly. 
* Install thrust  needle bearing w i t h  unrolled edge o f  bearing retainer facing washer. 

REVERSE GEAR NEEDLE BEARING 

COLLAR 3 2 x 3 8 ~  14mm 
Inspect for galling and 
rough movement 

VERSE GEAR 

SELECTOR HUB REVERSE GEAR SELECTOR 
Groove faces Flat face toward 
reverse gear reverse gear 

NEEDLE BEARING 
28 x 33 x  20 mm 

SPACER COLLAR 28 mm 
Measurementiselect~ofi, 

THRUST NEEDLE 

3 9 x 5 4 x 2 m m  
lnspect for gall~ng 
and rough movement 

SPLINED THRUST 
WASHER 35 mm 
Measurementlselect~on 

COUNTERSHAFT 
Check splines for excessive wear or damage. 
Check bearing surface for scoring, scratches or 
excessive wear. 



r Clearance Measurements -- 
I 

Remove both the mainshaft and countershaft bear- 
ings from the transmission housing. 

Assemble the mainshaft and the counrershaft in- 
cluding bearings and ali parts shown below. 

lnstall the mainshaft and countershaft assernbiies 
into the torque converter housing. 

Install the mainshaft hoider to  prevent the shafts 
from turning. 

Torque the mainshaft locknut to  35 N-rn 13.5 kg-m, 
25 Ib-ft). (Left-hand threads), 

Hold the parking gear on the csuntershaft with 
your hand and torque the countershaft locknut ro 
35 Pd-m (3.5 kg-m, 25 Ib-ft). 

Measure clearances as described on the next page. 

Lubricate all parts with ATF before Final re- 
assembly. 

6 BEARING ! 
'7w 39 x 52 x 2 rnm 

1 st GEAR p+ SPLiNED 

NEEDLE BEARLNG WASHER 
3 2 x 3 8 x 4 4 r n m  ,=,,, {Select~ve) 

OllE WAY 
r 

EEDLE BEARING 

SPLiNED 
NEEDLE BEARLNG WASHER 

{Selective) 

'H st GEBL3 COLLAR 

9Rki.O.P R l k G  
RC 66 mhl.si 

,$2d q'NR 
-- 

3rd CLUTCH 

9Rki.O.P REP&, 
RC 66 mr6l.si ,p2d q&WR -- 3rd CLUTCH 

REVFRSEGEaR 

____ NEEDLE BEARtPJG 
32 x 38 x 14 mrn 

SELECTOR HUB 

r??versC: i j d s  

REVERSE GEAR 



I- Clearance Measurements (cant") 

8. On the countershaft, rrleasure the clearance be- 
tween the shoulder on the selecior hub and the 
shoulder on 4th gear. 

Countershaft 4 th  Gear Clearance: 
Standard: 0.07-0.35 rnm (0.003-O.QO6 in.) 

4th GEAR SELECTOR HUB 

(Select fit) ii 
FEELER 
GAEJGE 

4th GEAR SELECTOR 
- - -- "1J" 

SPACER 
COLLAR 

'b FEELER GAUGE 

If cIearance exceeds the service i im~t ,  measure the 
thickness ot  the spacer collar and select one which 
gives correct clearance. 

Replacement spacer callass: 
- 

1 CLASS , PIN i T H = ~ ~ I  
A / 90503-PC9--030 38.97--39.00 mrn 

(1.534.- 9.535 in.) 
B ! 90504-PC9-OCiD 39.02-39.05 rnm 

I ('I ,536-1.537 in.) 
C / 90505- PC9-000 39.07-39.1 0 rnm 

1 (1.538-1.539 in.) 
D ; 90507-PC9-000 39.12-39.15 mrn / 

(1.540- -1 .541 in.) / 
E ; 9050E - PC9 -- 000 32.1 7-39.20 mm 

(1.542--? ,543 in.) 
F 1 90509-PC9--90B 39 22-39.25 mm 

, (1.54.4-1.545 in.) 
G i 90510--PC9-000 39.27--39.30 mrn 

measuring 2nd gear clearance. 
NOTE: Leave fee!er gauge in place 14th gear! while 

Countershaft 2nd Gear Clearance: 
Standard: 0.09-0.% 5 m m  (CB.003-0.6106 in.) 

9. Slide the 3rd gear out fully. Measure and record the 
clearance between the 2nd and 3rd gears wi th a 
feeler gauge. 

3rd GEAR 2nd GEAR 

s, 

II Leave feeler gauge in the 
4 th  gear slot while mea- 

t suring 2nd gear clearance 

@ Slide the 3rd gear in fully and again measure the 
clearance between the 2nd and 3rd gears with 
another feeler gauge. 

@ Calculate the difference between the two read- 
ings to  determine the actual clearance between 
the t w o  gears. 

SELECTOR HUB 
- - 

PUSH % 

/ Y 2nd GEAR 
3rd GEAR ' ' \ \  

FEELER 
GAUGE 

If clearance exceeds service limit, measure the 
thickness of the splined thrust washei (35 m m  1.3.) 
and select one which gives the proper clearance. 

Replacement splined thrust washers: 

CLASS THICKNESS 

2.97-3.00 mm 
(0.1 17-0.1 18 in.) 
3.02-3.05 rnrn 
(0.1 19-0.120 in.) 
3.07-3.10 rnrn 
(0.1 21 -0.1 22 in.) 
3.12-3.15 rnrn 
(0.1 23-0.1 24 in.) 
3,17-3.20 mm 
(0.1 25-0.1 26 in.) 
3.22-3.25 rnm 
(0.1 27-0.1 28 in.) 
3.27-3.30 mm 
(0.1 29-0.130 in.) 
3.32-3.35 mm 
(0.131 -0.132 in.) 
3.37-3.40 mm 

I I 3 (0.133-0.134 in.) I 



Mainshaft Assemblv 1 I 
LOCK NUT J-- 

I 
1st CLUTCH NEEDLE BEARING 

36 x 41 x 18.3 mm 

THRUST NEEDLE 
THRUST WASHER 

biz&++ 
THRUST NEEDLE 
BEARING - 31 x 4 7 ~ 2 m m  - NEEDLE BEARING Id 

31 x 36 x 18.5 mm 
MAINSHAFT 

a---- I s t  GEAR 

SPLINED WASHER 

& 26 mm COLLAR 

SNAP RlNG 75 mm 

@--- BALL BEARING 

SNAP RING 

a- WASHER 

THRUST NEEDLE 
BEARING 
3 2 x 4 4 x 2 m m  

-+-- 4th GEAR 

iL 

NEEDLE BEARINGS 
32 x 38 x 20 mm 

4th GEAR COLLAR 

(J 
THRUST NEEDLE 
BEARING 
3 9 x 5 4 x 2 m m  

'% THRUST WASHER 

LJ 

2nd14th 
CLUTCH 

ASSEMBLED MAIMSHAFT 

THRUST WASHER 
(Selective) 

THRUST NEEDLE 
BEARING 
3 6 x 5 2 x 2 m m  

NOTE: Make all measurements before changing 
the thrusr washers. Recheck after making the ad- 
justments. 

10. On the mainshaft measure the ciearance between 
the shoulder of 2nd gear and main 3rd gear, the 
same way you did on the countershaft in step 9. 
Mainshaft 2nd Gear Clear- once: 
Standard (New): 0.07-0.1 5 rnm 

(0.003-0.006 in.) 
/----- 

If the clearance exceeds the service limit, measure 
the rhrckness of the 2nd clutch thrust washer (36 
rnm I.D.) and select one which gives the correct 
clearance. 

Replacement washer (36 rnm 1.B.) -- 
GLASS 

-- - ' 90447 --PF4-000 1 3.97-4.00 mrn 

r--PIN- I THICKNESS/ 

I (0.164-0.165 rn.) I 1 F 90446 F F 4 - 0 0 0  4.22-4.25 mm 1 



Clutch 

NOTE: 
@ The 7 s t  and 3rd ciiatci.les arc? idenricat except foi' 

the  piston plate Ins"iaiied In the I st c iu~ch.  
@ To disassemble :he 2nd,4tk1 clutch, use the 

special tooi in Step 3 ir: the szi-ne? manner as for 
the 1st and 3rd clulc!?as 

/ 1.  Remove the snap r i ry .  

2 .  Remove rhe erid plste, cru1cf-i dksis arPd pistes,  
1st ciutcl-i only: AIsc renwve the clu;ca pisfcr 
plate. 

3 .  Install the clutch spring compressor as shown. 

CAUTION: If either end of the compressor 
attachment is set over an area of the retainer which 
is unsupported by the spring, the retainer may be 
damaged. CLUTCH SPRING 

COMPRESSOR SET 
07GAE-PG40000 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

SET MERE 

DO N O ~ S E T  HERE 
(Retainer unstlpported 
by spring) 

1 st and 3rd Clutches 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

CLUTCH SPRING 
COMPRESSOR ATTACHMENT 
07960-6120108 

CLUTCH SPRING COMPRESSOR 
BOLT ASSEMBLY 
07GAE-PG40200 



@ Compress the clutch return spring 

CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE-PG40200 

CLUTCH SPRING \ COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

CLUTCH RETURN SPRING 

I 2ndI4th Clutch 
@ Assemble the spring compressor on the clutch 1 

I drum, 

CLUTCH SPRlNG 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

I 

2ndl4th CLUTCH 

CLUTCH SPRING 

CLUTCH SPRING 
\ COMPRESSOR 

ATTACHMENT 
COMPRESSOR 07960-6120100  
BOLT ASSEMBLY 

@ Compress the clutch return spring. 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

C L ~ ~ C H  SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE-PG40200 

\ 
CLUTCH RETURN 
SPRING 



Clutch 



I s t  Clutch 

NOTE: Piston plate is installed in the 1st clutch 

CLUTCH 
O-RING 

CLUTCH 
PLATES 

SNAP RING 
125 mrn 

' /  CHECK VALVE 
Clean thoroughly with 

O-RING solvent or carburetor cleaner. 
1 10 x 2.2 rnrn PISTON CHECK VALVE 
Replace Inspect for restriction, Clean thoroughly with 

loose check valve, or or carburetor cleaner, Clutch rough O-ring groove. 1 

Replace I I 

I I O-RING 
39.8 x 2.2 mm 

1 PISTON naplace 

I SPRING 
RETAINER i 

I CLUTGH DISCS 
END 
PLATE 



Clutch 

r Disassembly /Inspection (contra 

( 2ndl4th Clutch 

CLUTCH DISCS 
I 

END PLATE 1~ 

f CLUTCH PLATES RETURN SPRING SNAP RING 
I 

SNAP RING 
125  rnm 

110 x 2 .2  mm 

2.2  mm or rough 0 - r~ng  groove. 

39.8 x 2 .2  rnm 

loose check valve or SNAP RING 
rough O-ring groove. 1 2 5  mm 

CLUTCH PLATES \ 



NOTE: 
@ The 1st and 3rd clutch assemblies are identical 

except installirrg the clutch piston plate in the 
I st clutch. 

@ To reassemble the 2ndl4th clutch, use the 
special tosi in Step 7 in the same manner as for 
the ? s t  and 3rd clutches. 

1. Clean all parts thorougl.7ly in solvent, and dry wi th 
compressed air. Blow out at! passages. 

2 .  Lsbricate a!! parts wi th A I F  before reassembly. 1 

O-RING SPRING WASHER 
7 4 0  x 2.2 mnf (2ndI4th and 3rd ClutthesJ 

* 1st ciutch has no spring washer. 

3.  Install new O-ring on clutch piston, 
2ndiLFth and 3rd Clutches: 
Make sure the spring washer is properly positioned 
as shown. 

O-RING 
39.8 x 2.2 mrn 

I 

SPRING 
WASHER 

\--.- 
f l 0  x 2.2 mm \ CLUTCH 

(2ndi4th and 
3rd Clutches) 

4. Install the piston in the clutch drum. Apply pressure 
and rotate t o  ensure proper seating. 

NOTE: Lubricate the piston O-ring wi th ATF before 
installing. 

CAUTION: Do not pinch O-ring by forcing piston 
installation. 

PISTON 

@ I st clutch only: 
lnstall the clutch piston plate. 

CLUTCH PISTON 
PLATE 

CLUTCH DRUM 



Clutch 

P Reassembly (contVd2 .--------- 
I 

5.  Install the return spri%:cj ar.ir! rz~ainer. 

6 .  Position the snap ring 311 The sprii;r; retainer 

$NAP RING 

/" 
/' 

'I s t a n d  3rd clutches 
@ Asse~nbie the spring compressor on  the clutch 

d r u n ~ .  

CLUTCH SPRING 
COMPRESSOR -- ATTACHMENT 
37GAE-PG404 0 0  

CLUTCH SPRING 
COMPRESSOR 

-/ ATTACHMENT 
.--- 07968-6420100 

CLUf Cad SPRING 
COMPRESSOR 
ASSEMBLY BOLT 

7 .  Assemble the spring coinpressor on the clutch 
t 

8 .  Compress the spring until she retainer is be low the 

drum. snap ring groove in the hub.  

CAUTION: 14 either end of the carrapvessar attach- 
ment is set aver an area of the retainer which is ua- 
supported by the  spring, the retaincs. m a y  be dam- 
aged. 

CLUTCH SPMEdQ 
COMPRESSOR 

/ ATTkChiMEFdT 
/'" ~JGAE-~a.$c: i jo 

CLUTCH SPRING 
COMPRESSOR SET 
W7GAE-PG4QQOO 



2nd14th Clutch I 
Assemble the spring compressor on the clutch 
drum. 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07960 -6120100  

CLUTCH SPRING 
COMPRESSOR 
ASSEMBLY BOLT 
07GAE-PG40200 

@ Compress the clutch return spring. I 
CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07GAE-PG40100 

CLUTCI-I SPRING 
COMPRESSOR 
BOLT ASSEMBLY 

I 

CLUTCH RETURN 
SNAP RING 

9. Install the snap ring (wi th its rounded edge facing 
in) in the hub groove and remove the spring com- 
pressor. 

SNAP RING I \ 

10. Soak the clutch discs thoroughly in automatic 
transmission fluid for a minimum of 30 minutes. 

11 .  Starting with a clutch plate, alternately install the 
clutch plates and discs. Install the clutch end plate 
w i th  flat side toward the disc. 

NOTE: Before installing the plates and discs, make 
sure the inside of the clutch drum is free of grit or 
other foreign matter. 

I 
DISCS AND PLATES 

\ 
END PLATE 



Clutch 

r Reassembly (esntY1 

12. Install the 125 m m  snap ring. 

13. Using bent feeler gauges, carefully measure the 
clearance between the clutch end plate and the top 
disc. Do not damage the disc. 

End Plate-to-Top Disc Clearance: 

2ND / 0.50-0.70 m m  / (0.020-0.028 in.) 1 
0.40-0.60 m m  1 (0.01 6-0.024 in.) 

dTH 0.40-020 m m  1 (0.016-0.024 in.) 

14. If not within service limit, select a new clutch end 
plate from the following table. 

22551 -PF4-000 , 1 ! 2.1 mrn (0.082 in.) 
22552-PF4-000 j 2 1 2.2 m m  10.086 in.) 
22553-PF4-000 3 j 2.3 mm (0.090 in.) 
22554-PF4-000 4 i 2 .4 m m  (0.094 in.) 
22555-PF4-080 5 2.5 n7rn (0 .898 in.) 
22556-PF4-000 6 2.6 rnm 10.182 in.) 
22557-PF4-000 ! 7 / 2.7 m m  (0.106 in.) 
22558-PF4-000 1 8 1 2.8 mrn 10.1 10 in.) 
22559-PF4-000 9 ! 2.9 m m  (0.3 14 in.) 

NUMBER 

END PLATE 

15. Check the clutch engagement by blowing air into 
the oil passage in the clutch drum hub. Remove the 
air pressure and check that the clutch releases. 

OSHA-APPROVED 
CLUTCH ASSEMBLY 30 psi NOZZLE 

\ 



Differential and Seal 

1.  If seals are to  be replaced, or if differential needs 
repair, remove the differential. 

DRIVER 
7749-0010000 

ATTACHMENT 
07947 -6340500 

1 2. On the torque converter housing, remove the 80 
m m  snap ring, then drive out the seal, as shown. 

3. Remove the differential seal from the transmission 
housing in the same way. 

'\-/ \ 
DIFFERENTIAL SEAL 

4. On the torque converter housing, install the 
differential 80 m m  snap ring if removed. 

SNAP RING 1 80mm 
\ 

5. Install the differential seals into the torque 
converter housing and transmission housing. 

DRIVER 

DIFFERENTIAL SEAL ATT~CHMENT 
Replace if removed. 07947 - 6 1 10500 



Bearings and Seals 

r Replacement 

Torque converter housing 

1. Remove the mainshaft bearing and seal from the 
torque converter housing. 

DRIVER 
07749-0010000 

TORQUE CONVERTER 07947 --6340500 
HOUSlNG 

2. Drive in the new mainshaft bearing until it bottoms 
in housing. 

ATTACHMENT TORQUE CONVERTER 
67947 - 6340263 BEARING 

3, install the new mainshaft seal flush wi th the hous 
Ing, using attachment 07947-6340201. 

4. Turn the torque converter housing over and remove 
the countershaft bearing. 

BEARING PULLER SET 
07936- 6340000 rn 

or 
Commercially 
Available 318 x 16  
Slide Hammer 

ADJUSTABLE BEARING 
REMOVER 
25-40 mm 
07736-A01000A 

or 
ATTACHMENT 
07GAC-PF40210 

5. Make sure the oil guide plate is installed in the bear- 
ing hole, then install a new countershaft bearing 
flush wi th the housing. 

ATTACHMENT 
6 2  x 6 8  mm ~ 0 1 0 0 0 0  
07746-0010500 

flush with housing surface. 

BEARING OIL GU~DE PLATE 



Transmission housing 

1.  To remove the mainshaft and countershaft bear- 
ings from the transmission housing, expand each 
snap ring wi th snap ring pliers, then push the bear- 
ing out by hand. 

NOTE: Do not remove the snap rings unless it's 
necessary t o  clean the grooves in the housing. 

SNAP RlNG PLIERS 
/ 

SNAP RlNG / / 

MAINSHAFT 
BEARING 

COUNTERSHAFT 
BEARING 

\ 

I REMOVE 

SNAP' RING 

2. Expand each snap ring with snap ring pliers, insert 
the new bearing part-way into it, then release the 
pliers. Push the bearing down into the transmission 
until the ring snaps in place around it .  

SNAP RlNG PLIERS 

MAINSHAFT , / 

out. 

COUNTERSHAFT 

AP 

1 INSTALL 
/ 

Install with 
part number out 

RlNG 
PLIERS 

3. Make sure the snap rings are seated in the bearing 
and housing grooves. 



End Cover 
- Disassembly /Inspection 

I 
CAUTION: Remove and install parts carefully to 
avoid damaging them. 

STEEL 
SEALING BALL 

1 st CLUTCH 
FEED PlPE 

Replace Blow out all passages. 

PIN 19.8  mm S x 1 4 m m  

OUTER SPRING 
19.8 x 1.9 mm 

INNER SPRING 
3rd CLUTCH 
FEED PlPE 26 mm 22.7 x 2.7 mm 
Inspect for 
damage to ends. 3 8  mm 

1 st ACCUMULATOR 
COVER 

1 .  Seat a new O-ring in the groove of the 1 st accumu- 3. With feed pipes assembled, align lugs on the collars 

lator, and slide the accumulator piston into the right with slot in end cover. 

side transmission cover. lnstall the outer spring, 
inner spring, another new O-ring and the accumula- 4. Install the snap ring. 3rd CLUTCH- 

tor cover, in that order. 

2.  lnstall 38 mm snap ring. 

5. lnstall the feed pipes in the end cover, aligning the 
lugs of the 1 st clutch feed pipe with the grooves of 

6. Install the snap rlng. 

8 mm SNAP RING 







7. Tighten the 4 valve body bolts in the sequence 
shown. Make sure the pump drive gear rotates 
smoothly in the normal operating direction and the 
pump shaft moves smoothly in both the axial and 
normal operating directions. 

8. Torque the valve body bolts to  12  Nem (1 .2  kg-m, 9 
ft-lb), and again check that the pump gear and 
pump shaft move freely. 

CAUTION: If the pump gear and pump shaft do not 
move freely, loosen the valve body bolts, realign 
the shaft, and then retighten to the specified 
torque. Failure to align the pump shaft correctly will 
result in seized pump gear or pump shaft. 

9. Install the stator shaft arm, stop pin and dowel I 
pins. 

STATOR SHAFT ARM 

\ 
STOP PIN 

I 

DOWEL PINS 8 x 14 mrn 

10. Install the regulator valve and torque its 2 bolts t o  
12 N-m (1.2 kg-m, 9 Ib-ft). 

6 rnm BOLTS 
12 N-m (1.2 kg-m, 9 Ib-ft) 

REGULATOR 
VALVE 



Transmission 

r Reassembly 9contYd) 

i 11. Install the dowel pin and separator plate. 

12. Install the regulator control valve body bolts as 
shown, and torque to  12 N-m (1.2 kg-m, 9 Ib-ft). 

6 mrn BOLTS 
REGULATOR 
CONTROL VALVE 

1 

SEALING BOLT 

13. lnstall the 3 steel balls in main valve body oil 
passages. 

OIL PASSAGE 
STEEL BALLS 5.5 mm (0.22 in.) 

/ /  I OIL PASSAGE 

OIL PASSAGES 
(Steel bals here) 

14. Install the separator plate and dowel pins. 

BOWEL PINS 
8 x 40 mrn 

SECONDARY SEPARATOR PLATE 



i 5. install the secondary valve body I 17. Install the separator plate and dowel pins, then 
install the throttle control shaft. 

SECONDARY VALVE BODY 

16. Install the steel balls, ball spring, shift timing 
accumulator piston, valve spring and secondary 
filter in the secondary valve body. 

STEEL BALLS 
ACCUMULATOR 

VALVE SPRING 

SECONDARY 
FILTER 

NOTE: The ball for the top oil passage has a spring 
to  press the ball against the separator plate. 

THROTTLE 
CONTROL SHAFT 

/ 
DOWEL PINS / 

SERVO SEPARATOR 
PLATE 

18. Install the servo valve body (2 bolts) and check 
valve stop plate (1 bolt) as shown. 

BOLTS 
12 N-rn (1.2 kg-rn, 9 Ib-ftl 

SERVO VALVE 
BODY 



r Reassembly (cont'd) 

19. Put the rollers on each side of the manual valve 
stem, then attach the valve to  the lever wi th the 
pin. Secure wi th the lock pin. 

PIN 

WASHER 

20. lnstall the separator plate. 

21. lnstall the I st, 3rd and 4th clutch feed pipes. 

6 mm BOLTS 
12 N-m (5.2 kg-m, 9 Ib-ft) 

4th CLUTCH 
FEED PIPE n 

3rd CLUTCH 
FEED PlPE 

6 mrn BOLT 
12 N-rn ( l 2 kg-m, 
9 Ib-ftt 

MQDULATO~ SEPARATOR MODULATOR 
PLATE VALVE BODY 

22 .  lnstall the accumulator springs. 

23. lnstall the 2ndl3rd accumulator cover, and torque 
the bolts to  12 N.m (1.2 kg-m, 9 Ib-ft) in a 
criss-cross pattern. 

24. lnstall the 4th accumulator cover, and torque the 
bolts to  12  N.m (1.2 kg-m, 9 Ib-ft) in a criss-cross 
pattern. 

CAUTION: To prevent stripping the threads, press 
down on accumulator cover, then install the bolts. 

6 mm BOLTS 
\ 6 mm BOLTS 



I 
25. Install the governor valve using new lock plates, 27. Install 4 th  gear and i ts needle bearing, and the 

and the three 6 m m  bolts. countershaft 4th gear and its selector hub. 

GOVERNOR 

/ LOCY PLATES 

BOLTS 
M6 x 1.0 mm, 12 N-m (1.2 kg-m, 9 Ib-ftl 

26. Set the countershaft and mainshaft in place as an 
assembly. 

NOTE: Do not tap on the shafts wi th a hammer to  
drive in. 

COUNTERSHAFT 

28. Assemble the reverse shift fork and selector 
sleeve, then install thern as an assembly on the 
countershaft. 

NOTE: 
0 lnstall the sleeve wi th its flat face up. 
6 Install the reverse gear selector hub wi th the 

groove facing up. 

REVERSE GEAR 
SELECTOR HUB 

REVERSE GEAR 
SELECTOR 

REVERSE 
SHIFT FORK 

NEEDLE BEARING - 
28 x 33 x 20 mm 

COUNTERSHAFT 
I 

LOCK PLATE 
4th GEAR 

DISTANCE 65 r 

29. lnstall the reverse shift fork over the servo valve 
stem. Align the hole in the stem wi th hole in fork as 
shown, and install the boit and new lock plate. 
Bend the lock tab against the boit head. 

Turn valve stem so 
chamfered hole faces 
fork bolt hole. 



Transmission 

r Reassembly (eont'd) 

i 30. Install the countershaft reverse gear, needle 
bearing, and reverse gear collar. 

REVERSE GEAR 
COLLAR 

COUNTERSHAFT 
REVERSE GEAR 

NEEDLE BEARING 

31. Install the new gasket and three dowel pins in the 
torque converter housing. 

1 4 x  2 5 m m  1 4 x  2 0 m m  

DOWEL PIN DOWEL PIN 
\ I 

/ - -_ 
1 4 x  25 mm 
DOWEL PIN 

I 
GASKET 

32. Install the baffle plate wi th the suction pipe. 

. - 6 mm BOLT 

12 N-rn (1.2 kg-m. 9 Ib-ft) 

33. Assemble the idler bearing holder. 

NOTE: Align the hole in the shaft wi th the spring. 

REVERSE IDLER BEARING HOLDER 

RETAINING / 
BOLT 
12 N.m (1.2 kg-m. 
9 Ib-ft) 
I 
I WASHER 

REVERSE 4. 

STEEL BALL 



34. install the reverse idler gear. I 
NOTE: lnstall the reverse idler gear so that the 
larger chamfer on the shaft bore faces the torque 
converter housing. 

REVERSE IDLER GEAR , 
inspect teeth for wear. 

! 

4' 

35. lnstall the needle bearing into the idler gear. 

36. Instail ,the idler bearing holder into the, transmission I 
housing. 

37. Tighten the reverse idler bearing holder bolts. 

38. lnstall the spring and then tighten the retaining bolt 
wi th sealed washer. 

6 x I .O mm 
12 N.m 11.2 kg-m, 9 Ib-ftl 

NEEDLE 
BEARING 



r Reassembly (cont'd) 

39. Piace the transmission housing on the torque 
converter housing. 

NOTE: Be sure the main valve control shaft lines 
up wi th the hole in the housing and that the reverse 
idler gear meshes wi th the mainshaft and 
countershaft, or the housing will not go on. 

SPRING PIN 

TORQUE CONVERTER 
HOUSING 

40. Torque bolts to  45  N-m (4.5 kg-m, 33  Ib-ft) in order 
of ( I )  thru (1  5) in t w o  or more steps. 

NOTE: When tightening the transmission housing 
bolts, take care that you do not distort or damage 
the throttle control bracket; distortion or damage to  
the bracket will change transmission shift points. 

10 x 1.25 mm BOLTS 4 5  N.m (4.5 kg-m, 33 Ib-ft) 

THROTTLE CONTROL 
BRACKET 

41. Install the throttle control lever and spring on the 
throttle control shaft. 

42. Install the bolt and new lock plate. Bend the lock 
tab against the bolt head. 

NEW 'OCK PLATE THROTTLE VALVE SHAFT 

BOLT 
9 N-m (0.9 kg-m, 

/ 

SPRING \ 
THROTTLE CONTROL 
LEVER 

43.  Install the parking shift arm and spring on the shift 
shaft wi th the bolt and a new lock plate. Bend the 
lock tab against the bolt head. 

NOTE: The spring should put clockwise tension on 
the shift arm, forcing it against the stop pin. 

PARKING LEVER 
Flat pad faces 
closed end of 
shift arm. 

PARKING 

1// ARM 

/ 6 x l . O m m  ' 
1 , 14 N.m (1.4 kg-m. 10 Ib-ft) 

Stop pln location. 



44" instail the I st gear eoiiar and needle bearing or1 :he 4 . l .  . - Inslait the stop pic, parking pawl  shaft, parking 
countershaft. instsl! the 26 mrn collar on the pawl, and pawl  reiease spring. 
mainshaft. 

PAWKING PAW$ 
45. Install new ?9,8 x ? .3 rnm 8-rif igs on  rhe 

mainshaft. 

NEEDLE BEARING 
32 x 3% x 14 nrn COUNTERSWAFT 

I 

i 

'I st GEAR 
COLLAR 

REVERSE IDLER 
BEARING 

I this h o i ~ ,  

I 
@ One end of the parking :]awl reiease spring f i ts  

into i h e  hole in t l i e  park'ng pawl, the sther end 
into tE-,ti hole ii! the trarrsrnission housing as 
shown. 

I @ The r e l ~ a s e  spring snocid put  c l c c k w ~ s e  tension I 
46. install the countershaft 1st gear and parking gear 

on the countershait .  

o!? :he paw!, Scrciiig it away f rom the parking 
gear. 

I 

.----- FAWKSKG GEAR 



Transmission 

r Reassembly (cant'd) 

I 
48. Shift to  PARK and instali the mainshaft hoider. 

49, Install and torque the new countershaft locknut. 

30 mrn SOCKET WRENCH 

/ 
BARKING 
RELEASE 

COUNTERSHAFT LOCKNUT 
PAWL 23 x 1.25 mm 
SPRING 140 + 0 + 140 N.m 

(14.0 -+ 0 + 14.0 kg-m, 
102 -. 0 -+ 1Q2 Ib-ft) 
Replace 

50. Stake the iocknut iiange at  r w o  pisces inro rite gear 
grooves using a 3.5 m m  punch. 



51. Install 31 x 36 x 18.5 rnrn needle bearing and 
thrust washer on the mainshaft. 

52. Install 1st gear, thrust needle bearing, and the 
thrust washer on the mainshaft. 

MAINSHAFT LOCKNUT 

\ 

1st CLUTCH 

THRUST WASHER 
26 rnrn 

THRUST NEEDLE BEARING 
3 l x 4 7 x 2 r n m  

1st GEAR 

NEEDLE BEARING 
31 x 36 x 18.5 rnrn - 

THRUST WASHER -* a 

53. lnstall the 1 st clutch on the rnainshaft. 

54. Attach the mainshaft holder from the underside of 
the torque converter case. 

55. lnstall and torque the new mainshaft locknut. 

CAUTION: Locknut has left-hand threads. 

TORQUE 

wRErH SOCKET WRENCH 
22 rnm 

/ 

I 
LOCKNUT 19 mm 
95 + 0 -. 95 N-m (9.5 -. 0 + 9.5 kg-rn, 
70 - 0 - 70 Ib-ft) 
Replace 

56. Stake the locknut flange into the groove in the 1 st 
clutch. 



Transmission 

r Reassembly (cont'd) 

5 7 ,  Install the gasket, dowel pins, and O-rings on the 
transmission hous~ng. 

DOWEL PIN 

GASKET DOWEL PIN 

58. lnstall the end cover and torque all 9 bolts to  12  
N-m (1 .2  kg-m. 9 Ib-ft).  

59. Install the dipstick. 

60 .  Install the transmission cooler banjo fitting, but do 
not tighten unti! the transmission is ~nstal!ed in the 
car and the hose is positioned properly. 

61. lnstall the transrnlsslon cooler hose f l t t ~ng  and 
torque to 29 N-rn (2.9 kg-m, 21 Ib-ft). 

BANJO BOLT 
2 9  N.m (2.9 kg-m, 21 Ib-ft) 

COOLER HOSE FITTING TRANSMISSION 
29 N-m (2 .9  kg-m, 21 Ib-ftl OIL COOLER PIPE 



Torque Converter 



Transmission 
r Installation 

1. Attach shift cable to  shift arm w ~ t h  pin, then secure 
cable to  edge of housing w ~ t h  cable holder and bolt, 
12  N-m (1 .2  kg-m, 9 Ib- f t ) .  

2 .  Install torque converter on transmission. 
3 .  Place transmission on transmission jack, and raise 

to engine level. 
4 .  Hook hanger plate wi th hoist and make hoist chain 

tight. 
5 .  Check that the t w o  1 4  mm dowel pins are installed 

in transmission housing. 

6. lnstall new spring clips on the end of each axle. 
7 .  Align the dowel pins wi th holes in block; align 

torque converter bolt head wi th holes in drive plate. 
8. Fit the left axle into the differential as you raise the 

transmission up to the engine. 
9. Secure transmission to  engine wi th t w o  (1  0 x 1 .25 

x 9 0  mm) lower mounting bolts, torque bolts when 
others are installed in step 23.  

10. Install rear engine mounts on transmission housing, 
torque to  39  N.m (3.9 kg-m, 28 Ib-ft).  

1 0  x 1 .25 mm 
39  N.m 
(3 .9  kg-m, 28 Ib-ftl 

,,,,, l l  t iansmiss i~n mount b d t s  and 1 1 ,  Instal! the '---+ 
torque to 39  N-m (3.9 kg-m, 28 Ib-ft).  

FRONT TRANSMISSION MOUNT 
/ 

I 1 0  x 1.25 mm 
TRANSMISSION 3 9  N.m (3 .9  kg-m, 2 8  Ib-ft) 

12. Attach torque converter to  drive plate wi th eight (6 
x 1 .O x 12 mm) bolts, and torque to  1 2  N-m (1 .2  
kg-m, 9 Ib-ft). Rotate crank as necessary to  tighten 
bolts to 112 torque, then the final torque, in a criss- 
cross pattern. Check for free rotation after tighten- 
ing the last bolt. 

6 x 1 .O mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 

O-RING 
32 x 1.9 mm 
Replace 

0 

Torque in criss- 
cross pattern. 

c - 1 2  x 1 .0  mm RING GEAR 

T 7 5  N.m 
DRIVE PLATE (7 .5  kg-m, 
Inspect for cracks 5 4  Ib-ft) 

13. Remove the transmission jack. 
14. lnstall torque converter cover plate, torque t w o  6 x 

1.0 mm bolts ( in oil pan flange) to  12N.m (1 .2  kg- 



15.  Install the wind stop rubber on the center beam, 20. Reconnect ball joint to  knuckle, then torque its bolt 
torque 10 x 1.25 mm nuts to 55 N.m (5.5 kg-m, 4C t o  55  Nem 15.5 kg-m, 49 Ib-4t). 
Ib-ft), and install wind stop bracket on the trans- Reinstaii t i l e  damper fork and torque i ts  bolt to  44 
mission housing , torque three 8 x 1.25 m m  bolts 1 N -m 14.4 kg-rn, 32 Ib-ft;. 
to 31 N.m (3.1 kg-m, 22 Ib-i t).  i I 

2 4 . instali speedometer cable. 
WIND STOP BRACKET 

@ Align tab  017 cabie end m 1 4 ~  slat tn holder 
\ 
\ @ Is?sta!i ciip so bent. teg is oq grGove s ~ d e  

8 x 1.25 rnm 
31 N m  (3.1 kg-rn, 22 ib-b'r) 

16. Remove hoist from transrnissron. 
17. Install starter mount bolts (70 x 4 2 5  x 125  mm) 

and torque t o  45  N - r n  (d.5 kg-m, 3 3  l b - i t ) .  
18. Install the rear torque rod and brackets as shown. 

12 x 9.25 mrn 
75 M o r n  (7 .5  kg-rn. 64 Ib-ftt 

TAB 

GblP 

I NOTE: After insrailing. pu11 speedormeter cable to  

6 SE-6 cE-IB":~ is Secure. 

1 22 .  i r i ~ I ~ : i  i ? ~ ; - , t  wheels, lower car to ground, and 

B "trqilc ilLq?A to 1 10 h1.m ( 1  1 .0 kg-m, 80 Ib-ft).  

25. Insraii trar?smission mou:~ting bolt (10 x 1 .25 x 90 
mi9/?), ar:< ;r'?i.cl..!f? B I /  bolls lo 45 N.n; (4 .5  kg-m, 33 
ib-lf!. 

1 24. Connect c l n le i  noses. and torque banjo bolts to 29 i Nem (2 ,9  kg-m, 23 Ib-ft). 
I 

. - I 28 .  i i i i t k i  ig?itlc,: k e y  :- L- ~;s;: ic.~~ connect groind I 
cabie no ce;i,Pi,, cn.: rra-:niss;oq. 

I 
i 

19. Turn right steering knuckle fully outward, an0 sliac 
axle into differential until you feel its spring clip 
engage the side gear. 



27. Unscrew the dipstick from top of transmission end 
cover and add 3.2 quarts Dexronx ATF through 

I the hole. Reinstall dipstick. 

I NOTE: If transmission and torque converter have 
been disassembled, add a total of 6.3 quarts. I 

28. Install and reconnect shift cable (page 15-71 1. 

I 29. install console. ! 
30. Start engine, set parking brake, and shift transmis- 

sion through all gears three times. Check for proper 
shift cable adjustment (page 15-71). 

31. Let englne reach operating temperature wi th trans- 
mission In Neutral or Park, then turn it off and 
check f l u ~ d  level 

32. Install throttle control cable and adjust. 

33. Road test as descr~bed on page 15-6. 



Bearings and Seals 

j-- Replacement (esnt'd) 

4. Turn ?he torque conver:er housing over and remove 
the countershaft bearing. rn 

BEARING PULLER 
0 7 9 3 6 -  6 3 4 0 0 0 0  
or' 
Commercially 
Slide Available Hammer. 3 8  ? 6 p  

1 

i 
I 

, 
ADJUSTABLE BEARING 
REMOVER 

COUNTERSHAFT 
2 5 - 4 0  m m  

NEEDLE BEARING 

07736-A0100OA 
Replace w ~ t h  new 
bear~ng rf removed. 

or: 
ATTACHMENT 
0 3 9 3 6 -  68904 01 

5. Make sure the oil guide plate is installed in the 
bearing hole, then install a new countershaft bearing 
flush with the housing. 

ATTACHMENT DRIVER 
52 x 55 07749-0010800 
07746-00 10400 / 

Bearing face should be 
flush with housing surface 

Transmission housing 

1. To remove the mainshaft and countershaft bearings 
from the transmission housing, expand each snap 
ring with snap ring pliers, then push the bearing out 
by hand. 

MOTE: Do not remove the snap rings unless it's 
necessary to clean the grooves in the housing. 

SNAP RING PLIERS 

/ 

MAINSHAFT BEARING 
(60 rnrn snap ring) 

2. Expand each snap ring with snap ring pliers, insert 
the new bearing part-way into it, then release the 
pliers. Push the bearing down into the transmission 
until the ring snaps in place around it. 

3. Make sure f k e  snap r i ~gs  are seated in the bearing 
and housing grooves. 



4. On the torque converter housing, install the dif- 
ferential 80 mrn snap ring if removed. 

SNAP RING 
80mrn \ 

5. Install the differential seals into the torque con- 
verter housing and transmission housing. 

DRIVER I 

DIFFERENTIAL SEAL ATTACHMENT 
Replace i f  removed 07947-61 10560 

s 

Bearings and Seals 
Replacement 

Torque converter housing 

1.  Remove the mainshaft bearing and seal from the 
torque converter housing. 

2. Drive in the rlew mainshaft bearing until it bottoms 
in housing. 

ATTACHMENT TORQUE CONVERTER 
07947-6340201 BEARING 

3. Then insfall the new mainshaft seal flush w ~ t h  the 

1 Rsus~ng, using attachment 07947-6340201. 



End Cover 
Disassembly/lnspeclion 

CAUTION: Remove and instaii parts carefully to avoid 

1 S t  CLUTCH 

SNAP RING 
38mm ---+- 

END COVER 
Inspec? for cracks, 
grooving, scorivg. 
Blow out all passages. 

1 .  With feedpipes assembled, align lugs on the collars 3 .  Install the feedpipes in the end caver, aligning the 
wi th slot in end cover. lugs of the 1 st clutch feedpipe wi th the grooves of 

the end cover. 
2. lnstall the snap ring. 

4th CLUTCH 

4. Bnsfall the snap ring. 



1 st Accumulator 

DisassemblylBnspe6tion 

@ The 1st accumulator can be removed with the end cover installed. 
@ See Section 3 for spring specifications. 

OW1 FlCE BOLT 
a $  N,rn (1.8 kg-m, "1 2b-ft) spect for scoring or scratches. 

O-RING 22.5 x 2.7 rnm 

ACCUMULATOR PISTON 

1st ACCUMULATOR SPRING 

22.5 x 2.7 rnm 
Use only special bolt. 

I .  Install new gasket onto the end cover. 3. Set the accumulator body and tighten the three 

2. instail new O-rings onto the 1st accumulator body. 

O-RINGS 
8.5 x '3.9 mm 

ACCUMULATOR 

BOLT 
12 fx4.A ( I . ?  kg-m, 53 L b b a l  



Transmission Assy 

NOTE: Lubricate all parts w i th  ATF during 
reassembly. 

1. lnstall the differential assembly. i f  the torque 
converter housing, transmission housing and/or 
differential side bearings were replaced, the dif- 
ferential side clearance mbst be checked as 
shown in section 16. 

2. Assemble the manual valve lever on the control 
shaft, then install in the torque converter hous- 
ing as shown. 

MANUAL VALVE @ONTW& SHAFT 
LEVER 

instali the suction pipe and new filter screen. 

I I SUCTION PIPE 

FlLTER SCREEN 
All way replace 

install the separator plate, dowel pin, pump 
gears, and shaft. 
lnstall the check valve and spring, then install 
the main valve body an the torque converter 
housing. 

3. Install the control lever and new lock plate on the 
ather end of the shafl. Tighten the bolt to  the 
torque shown, then bend the tab over against 
the bolt head. 

CONTROL LEVER 

arnfered side faces 

CONTROL SHAFT 



Transmission Assy 

,-= Reassembly (cont'd) 

7.  Tighten the 4 vaive body bolts in the sequzfice 
shown. Make sure the pump drive gear rotates 
smoothly in the normal operating direction and 
the pump shaft moves smoothly in both the axial 
and normal operating directions. 

9. !nstsl! the stator shaft arm. stop pin and dowel 
pins. 

STOP PIN 

/ 

STATOR SHAFT ARM D O W ~ L  PINS 8 x 14 rnm 

10. Install the regulator valve and torque its 3 bolts 
to  12 N.m (1.2 kg-m, 9 Ib-ft). 

8 .  Torque the valve body boles to  92 N-m (4.2 
kg-rn, 9 Ib-it), and again check that the pump 
gear and pump shaft move freely. 

REGULATOR VALVE 



11.  Install the 4 steel balls in main va!ve body oil 13. instali the body (2 bolts) and stopper 
passages. plate (1  bolt! as shown. 

OIL PASSAGE 
TOP OIL PASSAGE 

(Steel balls here) 

NOTE: The ball for the top oil passage has a spring 
to press the ball against the separator plate. 

12. Install the separator plate and dowel pins. 

DOWEL PINS 
8 x, 14 mm 

14. Put the rollers on each side of the  mariuai valve 
stem, then attach the valve to the lever w i th  the 
pin. Secure with the lock pin. 

PIN 

'\ / 2 I 

WASHER 

COTTER PIN 



Transmission Assy 

r Reassembly (contld) 

15,  lnstall the throttle control shaft and E-c11p. 
16. install the o ~ i  pass pipes (8  x 50 rnm and 8 x 29.5 

mml. 
3 7.  lnstalt the  clutch pressure control valve bady, 

body cover and separator piate an the servo 
body. 

18. Install the clutch pressure control valve body 
bolts and  torque to 4 2 N-m (4.2 kg-m, 9 ib-ft l .  

CLUTCH PRESSURE CONTROL 
VALVE BODY 

E-CLIP 

19. lnstii!l the steel ball in  regulator valve ell 
passage. 

I STEEL BALL 

20. lnstaii  he separator plate. 
21 Install the I st, 3rd and 4 th  clutch feedp~pes 
22. Positton the oil pass pipes (8 x 136 mm and 5 x 168 

m m )  between the lockup s h ~ f t  valve boby and 
clutch pressure control valve body and s l~de the 
lockup s h ~ f t  valve body into place. 

23. Install the lockup shift valve body bolts as shown, 
and torque t o  12 Nam (1.2 kg-m, 9 Ib-ft).  

3rd CLUTCH 
PlPE 

4th CLUTCH 
RIPE 

1 st CLUTCH 

LOCKUP SHIFT 
VALVE BODY 

EPARATOR PLATE 

CLUTCH PRESSURE 
CONTROL VALVE BODY 



24, lnstall the accumulator springs 

25, lnstall the 2nd13rd accumulator cover, and torque 
the bolts to 12 N.m (1.2 kg-m, 9 Ib-ft) in a criss- 
cross pattern. 

26. lnstall the 4 t h  accumulator cover, and torque the 
bolts to 12 Nmm (1.2 kg-m, 9 Ib-ft) in a crisscross 
pattern. 

CAUTION: To prevent stripping the threads, press 
down on accumulator cover, then install the bi ts .  

JMU LATO W 

4th ACCUMULATOR SPRING 2nd ACCUMULATOR SPRING 
OD: 18.6 rnm (0.73 in) OD: 20.0 mm (0.80 in) 

27. lnstall the governor valve using new lock plates, 
and the three 6 rnrn bolts. 

GOVERNOR 

I 

BOLTS AND LOCK PLATES 
M6 x 1.0 mm, 12 N.m (1.2 kg-m, 9 Ib-ft) 

28. Sea the countershaft and mainshaft in place as an 
assembly. 

NOTE: Do not tap on the shafts with a hammer to 
drive in. 



Transmission Assy 

r Reassembly (esnt'd) 

29. Install 4th gear and i t s  needle bearing, and the 
countershaft 4th gear and its selector hub. 

30. Assemble the reverse shift fork and selector sleeve, 
then install them as an assembly on the counter- 
shaft. 
NOTE: 
@ lnstall the sleeve with its flat face up. 
a !nstall the reverse gear selector hub with the 

groove facing up. 

REVERSE GEAR 
SELECTOR HUB 

REVERSE GEAR 
SELECTOR 

REVERSE 
SHIFT FORK 

NEEDLE BEARING- 
28 x 33 x 20 mrn I 

COUNTERSHAFT I 
4th GEAR I 

LOCK PLATE 

31. install the reverse shift fork over the servo valve 
stern. Align the hole in the stem with hole in fork 
as shown, and install the bolt and new lock plate. 
Bend the lock tab against the bolt head. 

F?RK BOLT HOLE 

--/ chamfered hole faces 

32. lnstall the countershaft reverse gear, needle bearing, 
and reverse gear collar. 

REVERSE GEAR 
COLLAR 

COUNTERSHAFT 
REVERSE GEAR 

NEEDLE BEARING 

33. Install the new gasket and three dowel pins in the 
torque converter housing. 

14 x 25mm 1 4 x  20 rnm 
DOWEL PIN DOWE! PIN 

14 x 25 mrn 
DOWEL PIN GASKET 



34. Assemble the idler bearing holder. I 
NOTE: Align the hole in the shaft with the spring. 

IDLER BEARING HOLDER 
RETAINING 
BOLT /h / RETAINING 
BOLT 
12 N m  i 1.2 kg-rn, 
9 lb-ft) 

REVERSE GEAR SHAFT REVERSE GEAR SHAFT 

35. install the reverse idler g a r .  

NOTE: instali the reverse ~dler gear so tha t  the 
larger chamfer on the shaft bore faces the toraw 
converter housing. 

Chmferpad end 

i 
1 

36. Install the needle bearing into  he idler ges:. i 

37. Install the rdler bearing border into t he  transmissioi: 
housing. 

38. Tighter) the .c.rr;rse idler Learing lwlder bolts. 

39. lrasrall the spring iii~sd t h e n  tlghesn the retaining 
bolt with sea!ed washer. 

TRANSMISSION CASE 

$0. Piace phe :r~;canisr;cn h~using 0s- the torque con- 
verzer POUS~PCJ. 

NOTE BE? SJW aha? nisin valve control shaft lines 
up wit+ the I-rssle i;* w e  housing and that the reverse 
rdler g ~ a r  r ~ s h e r .  with the rnairashart atad counter- 
srrafr, or :he housing \$j;li rist go on. 



Transmission Assy 

r Reassembly (cont'd) 

41. Torque boits to 27 N.m i2.7 kg-m, 213 ib-frj in order 
of ( 1 )  thru ( 15) in two or more steps. 

NOTE: When tightening the transmission housing 
bolts, take care that you do not distort or damage 
the throttle control bracket; distortion or damage to 
the bracket will change transmission shift points. 

THROTTLE CONTROL 
BRACKET 

42. Install the throttle control lever and spring on the 
throttle control shaft. 

43. lnstall the bolt and new lock plate, Bend the lock 
tab against the bolt head. 

THROTTLE VALVE SHAFT 

I 

SPRING ' THROTTLE CONTROL 
LEVER 

44. instaii the pariting shiit arm and spring on the shift 
shaft with the bolt and a new lock plate. Bend the 
lock tab against the bolt head. 

NOTE: The spring should put clockwise tension on 
the shift arm, forcing it against the stop pin. 

PARKING LEVER PARKING 
Flat pad faces SHIFT ARM 

closed end of 
shift 

6 x  1.0mm Stop pin location. 
14 Narn (1.4 kg-m, 10 Ib-ft) 

45. Install the I s t  gear collar and needle bearing on the 
countershaft. Install the 26 mm collar on the main- 
shaft. 

46. lnstall new 19.8 x 1.9 mm O-rings on the mainshaft. 

NEEDLE BEARING 
3 O x 3 5 x l l m r n  COUNTERSHAFT 

19.8 x 1.9 mm 

i 
I COLLAR 

26 rnm 

/ - 
1st GEAR 
COLLAR 

\ 
REVERSE iDLER 
BEARING 



47. Install the countershaft 1st gear and parking gear on 
the countershaft. 

PARKING GEAR 

COUNTERSHAFT 

48. lnstall the stop pin, parking pawl shaft, parking 
pawl, and pawl release spring. 

PARKING PAWL STOP PIN 

Hook end of spring into 
this hole. 

NOTE: 
@ One end of the parking pawl release spring fits 

into the hole in the parking pawl, the other end 
into the hole in the transmission howsing as 
shown. 

@ The release spring should put clockwise tension 
on the pawl, forcing it away from the parking 
gear. 

49. Shift to PARK and instail the mainshait holder. 

50. lnstall and torque the new countershaft locknut. 

30 m m  SOCKET WRENCH 
07907-6890188 

/ COUNTERSHAFT LOCKNUT 
PARKING PAWL 95+0+95 N-m (9.5-+0--99.5 kg-m, 
RELEASE SPRING 70+0470 Ib-ft) 

Replace 

1 51. Stake the locknut flange into the gear groove. I 



Transmission Assy 

r Reassembly (cont'd) 

52. lnstall 31 x 36 x 18.5 mm needle bearing and thrust 
washer on the mainshaft. 

53. lnstall 1st gear, thrust needle bearing, and the 
thrust washer on the mainshaft. 

THRUST NEEDLE 
THRUST WASHER BEARING 
26 mm \ 31 x 37 x 7: mm 

I 

54. lnstall the 1st clutch on the mainshaft. 

55 .  Attach the mainshaft holder from the underside of 
the torque converter case. 

56. lnstall and torque the new mainshaft locknut. 

CAUTION: Locknut has left-hand threads. 

TORQUE 
WRENCH 

\ 
SOCKET WRENCH 
22 mrn 

/ 

LOCKNUT 19 mm 
95-0-95 N-m (9.5+0-9.5 kg-m. 
70-0-70 Ib-ft) 
Replace 

57. Stake the locknut flange into the groove in the 1st 
clutch. 



58. Install the gasket. dowel pins, and O-rings on the 
transmission housing. 

59. lnstall the end cover and torque a l l  bolts (9) to 12 
N.m (1.2 kg-m, 3 Ib-ft). 

60. Install the dipstick. 

61. lnstall the transmission cooler banjo fitting, but do 
not tighten until the transmission is instailed in the 
car and the hose i s  positioned properly. 

DIPSTICK 

62. install the transmission cooler hose fitting and 
torque to 26 N.m (2.6 kg-m, 19 Ib-ft). 

BANJO FITTING BAN30 BO LT f 

HOSE FlTTlNG 

Torque Converter 
Disassembly 

O-RING 
32 x 1.9 mm 
Replace 

RING GEAR 

DRIVE PLATE 
Inspect fo r  cracks 

cross pattern 
1 2 x  1.25mm 
75 N.rn 

54 Ib-("t) 

6 x 1.0 mm 
12 N.m 
( 1.2 kg-rn, 9 Ib-h) 



Transmission 
r Installation 

1 Attach shift cable to shift arm with pin, then secure 
cable to edge of hous~ng with cable holder and 
bolts, 12 N,m (1.2 kg-m, 9 Ib-ft). 

2. lnstall torque converter on transmission. 

3. Place transmission on transmission jack, and raise 
to engine level. 

4. Hook hanger plate with hoist and make hoist chain 
tight. 

5. Check that the two I 4  mm dowel pins are rnstalled 
in transmission housing. 

6. lnstall new 26 mm spring clips on the end of each 
axle. 

7. Align dowel pins with holes in block; align torque 
converter bolt head with holes in drive plate. 

8. Fit the left axle into the differential as you raise the 
transmission up to the engine. 

9. Secure transmission to engine with two (10 x 1.25 x 
90 mm) lower mounting bolts, torque bolts when 
others are installed in step 23. 

10. lnstall rear engine mounts on transmission housing, 
torque to 39 N.m (3.9 kg-m, 28 Ib-ft). 

10 x 1.25 mm 
39 N.n (3.9 kg-m, 28  Ib-ft) 

11. lnsrall the front transmission mount bolts and tor- 
que to 39 N.m (3.9 kg-m, 28 Ib-ft). 

FRONT TRANSMISSION 
MOUNT 

1 10 x 1.25 mm 
TRANSMlSSlQlU 39 N.m (3.9 kg-m, 28 Ib-ft) 

12. Attach torque converter to drive p!ate with eight 
(6 x 1 .O x 12 mm) bolts, and torque to 12 N m  (1.2 
kg-m, 9 Ib-ft). Rotate crank as necessary to tighten 
bolts to 112 torque, then the final torque, in a criss- 
cross pattern. Check for free rotation after tight- 
ening the last bolt. 

6 x 1.0 mm 
12 Narn (1.2 kg-m, 9 Ib-ft) 

I 

O-RING 
32  x 1.9 rnrn 
Replace 

12 x 1.0 rnm 
t 75  N.m 

DRIVE PLATE (7.5 kg-m, 
Inspect for cracks. 54 Ib-ft) 

13. Remove the transmission jack. 

14, lnstall torque converter cover plate, torque two 6 x 
1.0 mm bolts (in oil pan flange) to 12 N m  (1.2 
kg-m, 9 Ib-ft). 

15. lnstall damper bracket, torque two 10 x 1.25 mm 
nuts to 55 N.m (5.5 kg-m, 40 lb-ft) and three 8 x 
1.25 mm bolts to 31 N.rn (3.1 kg-m, 22 Ib-ft). 

DAMPER BRACKET 

8 x 1.25 mrn 
31  N.m (3.3 kg-m, 22 Ib-ftl 

16. Remove hoist from transmission. 

17. lnstall starter mount bolts (10 x 1.25 x 125 mm) 
and torque to 45 N.m (4.5 kg-m, 33 Ib-ft). 



18. lnstall the rear torque rod bracket as shown. 

12 x 1.25 rnrn 
75 N m  (7.5 kg-rn, 54 ib-ft) 

c 1.25 rnm 
65 N.rn (6.5 kg-m, 46 ~b-fa\,,  

10 x 1.25 rnm 
65 P4.m (6.5 kg-m, 46 bb 6.B) 

19. Turn right steering knuckle fully outward, and slide 
axle into differential until you feel its spring clip 
engage side gear. Check that the left axle spring clip 
i s  engaged in its side gear. 

20. Reconnect ball joint to knuckle, then torque i t s  bolt 
to  55 N.m (5.5 kg-m, 40 Ib-ftj. 
Reinstall the damper fork and torque i t s  bolt to 44 
N m  (4.4 kg-m, 32 Ib-ft). 

21, lnstall speedometer cable. 

@ Align tab on cable end with slot in holder 
Install clip so bent leg is  on groove side. 

NOTE: After insfalling, pul! speedo~neter cable to 
see that i t  is secure. 

22. instail front wheels, lower car to ground, and torque 
nets to 118 N.rn ( 1  1.0 kg-rn, 80 Ib-Fr). 

23, Install transmission mounting boi l  i 4 9 x 1.25 x 90 
mrn) and torque ail bolts to 45 N.m (4.5 kg-m, 33 
I b-:ti. 

24, Connect cooler hoses, and torque banjo bolts to 
29 N m  (2.9 kg-m, 21 Ib-ft). 

25. Connect wiring: 

@ Battery positive cabie to starter. 
@ Blacki"a4vhite wire to starter solenoid. 
@ Yeilow/green wire to water temperature sending 

unit. 
@ Black/yellow and yellow wires to ignition timing 

thermosensor. 

26. With ignition key in 8 position, connect ground 
cable to battery and transmission. 

27 Unscri.~~ d c k ~ ~ ~ ~ ~ k  f ~ o m  top sf transmisslor end 
coder and sdd 3 0 qcarts i3exron3 ATF through the 
Role Relnstali dlpstrck. 

NOPE: i f  transmiscion and torque converter have 
been disassembied, add a XoTd of 6.0 quarts. 

28. instal! arid rs.connect shift cable (page 15-5 33) 

29. Instail console 

30. Start engine, so? parking brake, and  shift transmis- 
sion ~.hrough all gears three times. Check For proper 
shift cabie adjusti~~ent !page 15-1 33) .  

31 Lt!a engme reank operating temperature ~ v ~ t h  ttaas- 
IT~SS~OR irs Neutrai or Park. then turn I? ufi  and 
;,heck fluid Invel, 

32. install throt?ie cor~trai cable and adjust. 

33. Road test 6:; descr~bed an pege 15-78. 



Shift Position Switch 

- Check and instaI%atio%m 

iflove the selector lever to  shift position to check con- 
tinuity of combined neutral safety (Inhibiter) and shift 
position switch. 
Replace rhe switch if there is no continuity between 
conilector terminals shown on the chart. 

NOTE: Several different wires have the same col- 
or. They have been given a number suffix to 
distinguish them (for example 6 ,  BI; and G,'B17 are 
not the same). 

View from 
v~irr side 

Black1 Blacki 
White White 

White Yeilevv 

SHIFT POSITION SWlTCI-( 

Wire color 2 0 3  D4 N R P 
7- I 

To-~'o-~ GND 0 ' O 
L-P 

i 
I Green/ 9 I 

1 Yellow 
L---- ___1- , ' 

1 t-7 ' I ,  j 
1 I 

: G r ~ e n i  I 
I 

Blue , 
I 

i -- ----?------C-- i 
i I I 1 Greanl I 

Black I (2 I I , /  I 
I- -----+ ___t----- ' ' 

, b !  I 
; ; i  

Green I 

I I I 

Creend 
I 

White 
0 1 

INHIBITER SWITCH 

Wire color [RI 

1. Position the switch slider t o  Park, as shown 

2. Shift the selector lever to  Park. 

SHIFT POSITION SWITCH 

\ 

/ 
AGTUA~OR PIN 

3. Tighten the switch wi th two bolts and lockwashers. 



Shift Indicator Light Shift indicator Panel 



Gearshift SeBectar 

4 x ti mtm SCREW 
* Apply non-harden~ng thread 

s~>a lan t  

SELECTOR LEVER 

15-132 



Shift Cable 
-- Adjustment 

7 .  Start the engine. Shift to Reverse to see if the 
reverse gear engages. If not, refer to troubleshoot- 
ing on page 15-76. 

2. With the engine off, remove the console. 

CONSOLE 

\ 

Shift to Drive, then remove the lock pin from the 
cable adjuster. 

LOCK BIN 

\ 
SHIFT LEVER 
(In D, or 0 4 )  

I I 

i 
I I 

SWIFT CABLE QBGK NUT 

4. Check that the hole in the adjuster i s  perfectly 
aligned with the hole in the shift cable. 

ADJUSTE R 

SHIFT GABLE I i 

Cable Cable Exact 
Too Short: Too Long Alignment 

NOTE: There are two holes in the end sf the shift 
cable . They are positioned 90' apart to allow cable 
adjustments in 114 turn increments. 

5. i f  not perfectly aligned, loosen the locknut on shift 
cable and adjust as required. 

1 6. Tighten the iocknut. 

7.  lnstail the lock pin on the adjuster. 

NOTE: If you feel the lock pin binding as you 
reinstall it, the cable is s t i l l  out of adjustment and 
must be readjusted again. 

8.  Start the engine and check the shift iever in all 
gears. If any gear does not work properly, refer to 
troubleshooting on page 15-76. 



Throttle Control Cable Bracket Thrwtle Control Cable 
I Adjustment 

1. Disconnect the chrottle control cable from the 
throttle control lever. 

2. Bend down the lock tabs of the lock plate and 
remove the two 6 mm bolts to  free the bracket. 

3. Loosely install a new lock plate. I 
4. Pos~tion the speciai too! %:weer1 the thrattie 

control lever and the bracket as shown. 

NOTE: The special tool is designed so that the 
distance between the lever and the bracket is 
83.5 mm (3.287 in.) when i t  i s  installed. 

5. Position the bracket so that there is no binding 
between the bracket and the special tool (tolerance 
0 + 0.3 mm). 
Then tighten the two 6 rnm bolts, bend up the lock 
plate tabs against the bolts heads. 

CAUTION: Make sure the control iever doesn't get 
pulled toward the bracke.t side as you tighten the 
bolts. 

Tolerance Factor: \ 

I 
THROTTLE CONTROL \ &ITTHROTTLEGAUGE 

CABLE BRACKET 

12 N m  LOCK PLATE ' , 
(1.2 kg-rn, 9 Ib-ft) 

THROTTLE CONTROL 
LEVER I 

Adjustment 

NOPE: Perform the following inspections before 
adjusting the throttle control cable. 

@ The accelerator pedal adjustment is correct. See 
Section 1 1 .  

@ The carburetor throttle cable play is correct. See 
Section 1 1 .  

@ The engine i s  warmed-up to  operating tempera. 
ture. 

NOTE: The cooling fan should come on twlce or 
more. 

o The idle speed is correct, see Section 11. 

@ The automatic choke operation is correct. 
See Section 1 1 .  

@ The distance between the throttle control lever 
and the throtrle control bracket is correct. 
See previous column. 

1. Attach a weight of about 1.5 kg ( 3  lbs) to  the 
accelerator pedal. Raise the pedal, then release it, 
this wil l  allow the weight to  remove the normal free 
play from the throttle cable. 

2. Secure the lhrott le control cable with clamps as 
shown. 

3, Remove the  air ~i lrake duct 



4. Lay the end of the throitie control cable on the 
shock tower. 

5. Adjust the distance between the throttle control 
cable end and nut (A) to 85.0-85.5 mm (3.346- 
3.366 in.). 

Remove the /- 
air intake hose. / - \ 

LOCK 6-3.366 in.)CABLE END .- 
6. Insert the end of throttle control cable in the groove 

of the throttle control leiier. 

ROTTLE CONTROL 
BLE BRACKET 

1 CONTROL LEVER 
LOCKNUT '@ 

, 

7 .  Insert the throttle control cable in the bracket and 
secure with locknut (B). 

NOTE: Make sure the cable is not kinked or 
twisted. 

8. Check that the cable moves freely by depressing the 
accelerator. 

9. Start the engine and check the synchronization 
between the carburetor and the throttle control 
cable. 

NOTE: The throttle control lever should start to 
move as engine speed increases. 

0 If the throttle control lever moves before engine 
speed increases, turn the cable locknut A 
counter clockwise and tighten locknut B. 

0 If the throttle control lever moves after engine 
speed increases, turn locknut A clockwise and 
tighten the locknut 6. 





Differential 

illustrated Index ............................... 16-2  

lnspection1Disassembly .................... 16-5  
Reassembly .................................... 16-6  

Installation ...................................... 16-8  



Differential [Rllienuini Transmission) 
index ----.,-------.--.----------.-- ---- v 

CLUTCH HOUSlNG 
Removal, Section 14. 
ins~i i l ia t ion,  Section 14  , 

SNAP WfNG, 80 mm 
Seicst,on, T 6-40 

Renovs i ,  Section lib. 
lnstallat:on, Section 'i 4. 

SEAL 
Replacement. 
Section 14. 

,* / 

R ~ N G  GEAR BALL BEARING 
CARRIER 

riemok;lI, page 7 9-5 Replacement, page 16-4 
D!s-.ssernbly, ;>age ? 6-5 

i;?s:aiiat:on. pege 16-7 Inspect for faulty movement  
As~crnb iy ,  rape  i 6-6 

I ~ ~ D ~ c ~  for excessive 
inspec? for cracits. 

w e i r  



Differential (Automatic Transmission) 



Differential 

r Backliash inspection ------ r 
! 
1 1 .  place differential sssernbly or? V-blocks and !nstail I / 

b o t h  dr les 

i 
I 2. <:hack backlash o f  bo th  plnlon gears 

( Siiar7darcE (New): 0.05--0.15 rnm 

I (0.002-0.006 in.) 

! 

1 DIAL INDICATOR 
i I I 

e 
I 3.  :t out  of tolerance, dlsassemtiie drfferentral and 

select n e w  thrust  washers as shown on  pdge 16-6 
i 
i 4 fir,e:as~jre c l e a r e n c ~ s  In the A and i3 mosillon of the 1 [ 

Bearing Replacement - 7 
NOTE Check bearings for we;.? and rough rota- 
t ion i f  bearinds ar? CK, removal IS no t  necessdrv 

7 .  Remove beav~ngs usr,:g a standard heartng puller. 

BEARiNG PULLER I 

2 .  Iristall n e w  bearings. 

f drive pinion. 
DRIVER 
07746-8030100 

I 
I 



inspection1 Disassem bly 

1 .  Remove ring gear and Inspect reeth for wear or 3 .  D r ~ v e  ou t  spring pln w i th  pin punch. 

CAUTION: The ring gear bolts have left-hand 

..- 

RING GEAR 

2. Automat ic  Only: 4. Remove pinion shaft ,  pinion gears, and th rus t  
Pry snap ring of f  carrier, then remove speedometer 
drive gear and dowe l  pin. 

CAUTION: The speedometer drive gear has sharp PINION SHAFT 
edges; use care when handling it. Inspect for scoring 

and burrs. PINION GEARS 

SNAP RING 

5. Wash parts thoroughly in solvent and dry w i rh  
compressed air. Inspect all parts for wear or 
damage and replace any that are defect ive. 

16-5 



Differential 

1.  lnsrall the side gears in  differential carrier. I 3. Rotate gears as shown unt i l  shaft  holes i n  pinion 
gears line up  w i t h  shaft  holes in  carrier. 

SIDE GEARS 

CAUTION: Coat all gears with molybdenum disul- 
fide grease on all sides. 

A l~gn spring pin holes 

4. Insert pinion shaft  and align spring p in holes i n  one 
end w i t h  matching hole in  carrier. 

SHAFT 

/ 2. Set pinion gears in  place exact ly opposite each 1 5 Drive in  spring pin w i t h  pin 

other In mesh w i t h  s ~ d e  gears, then ~ n s t a l l  a thrust 
washer b e h ~ n d  each one. Washers mus t  be of equal 
ehrckness. 

07499-  SA00000 
4 mm PIN PUNCH 

s 

Thrust Washers 

I 
PART NUMBER THICKNESS I 

- j 
41 3 5 i  -689-000 0 7 ( 0  028 in) 

41 355-PC8-000 I 0 75 (0  029 in) 
41 3 5 2 - 6 8 9 0 0 0  0 8 ( 0  031 in! I 

41 356 PC8-000 0 85 (0  032 in) 1 
I 41353-689-000 1 0.9 (0.035 in)  1 1  41357-PC$-000 0.95 (0.036 in) 1 

41354--689-000 1 1 .0 10.039 in) 

I PINION GEAR 

6 .  Check backlash of b o t h  pinion gears again. 

Standard (New): 0 .05 -0 .15  rnm 
(0 .002-0 .006 in.) 

a9 If still out  of tolerance, replace bo th  pinion 
gears, then recheck backlash. 

I 
If sti l l  out  of tolerance, replace side gears, and 
recheck backlash. 

I 

8 If st111 ou t  of tolerance, replace carrler assembly. 
THRUST WASHER 



7 .  Automat ic  Only: 
Install speedometer drive gear w i th  i ts  chamfer ( o n  
inside diameter) facing carrler and secure w i t h  snaw 
ring. 

CAUTION: The speedometer drive gear has sharp 
edges; use care when handiing it. 

/ SNAP RING 
SPEEDOMETER DRIVE GEAR 

8. Automat ic  Only: 
Al ign snap ring or: carrier as shown.  

DOWEL PIN 5 x 10 mm 

+i----- 
END GAP 

SNAP RlNG 

\k 

9. Install rlng gear. Torque bolts t o  103 Norn (10.3 
I 

kg-m,  74 lb-ft!. 

CAUTION: Ring gear bolts have left-hand threads. I 
Manual 

I Chamfer on inside diameter 
of ring gear faces carrier. 

Automatic 

Chamfer on inside diameter 
of ring gear faces carrier. 

carrier. 

Hjng gear bolts to 
right-hand side of carrier 



Differential ,-- Installation 

I 1 .  Automatic Only: 
Install 80 mm snap ring in clutch/torque converter 
housing. Do not install oil seal yet. 

HOUSING 

2. Install differential assembly in clutch torque con- 
verter housing using driver. Tap on differential wi th 
driver and attachment to  seat the snap ring in 
clutch/ torque converter housing. 

DRIVER 
DIFFERENTIAL ASSV. 07749-0010000 

\ 
\ ATTACHMENT E / 07947-6340500 

CLUTCHlTORQUE 
CONVERTER MOUSING 

3. !nstall all transmission gear assemblies in clul- 
chitorque converter housing. Refer to  Section 14 
(Manual) or Section 15 (Automatic). 

4. Manual Only: 
Shift transmission into 3rd gear to  position shift 
guide shaft for reassembly. 

5. Place new gasket on clutch:torque converter hous- 
ing and install both dowel pins, then carefully lower 
the transmission housing into place. 

TRANSMISSION HOUSING 

DOWEL PIN GASKET DOWEL PIN 

6. Manual Only: 
Bolt housings together and torque all thirteen bolts 
to 27 Nam (2.7 kg-m, 20 Ib-ft) in sequence shown. 



7. Automatic Only: 
(Carbureted Engine) 
Torque bolts t o  27 IV-rn (2.7 kg-n?, 20 Ib-lt! in  order 
in t w o  or more steps. 

(Fuel-Injected Engine) 
Torque bolts tc 45 N - m  (4,E kg-rn, 33 lb-f?) in  order 
in  t w o  or more steps. 

THROTTLE 
CONTROL BRACKET 

NOTE: When tighteriirig transrniss:gri housing 
bolts, take care that  you  do :lot distort  nr. J r rnsge  
the  thrott le control  Gi,acket; distort ion 01. 03r3ia9e to 
bracket wi l l  change transmission shif t  poi r ts .  

8. Manual Only 
Install 80 mrn snap rltig ~n xrsrsrnts.,vn housing 

80 mm SNAP RING 

1 

Side Clearance Meac.u:r:n.lent: 

NOTE: I f  torque converter housing, transmission 
hcusing, differential cai.riiir, ci. d i i ferente i  bearings 
ivere repiaceti, the differential side clearance must  
be measured.  

9. Use driver and  attachment to bo t tom dif ferei l i ia l  
3 ~ ~ e ~ - q ~ j ~  in . + L F C " ~  --.-x ~-I.I~~SSIOR Ihotisii>g, 

DRIVER 
07749--0010000 



r Installation (csnt'd) 

10. Measure clearance between snap ring and outer 
race of bearing in transmission housing (Manual), 
or torque converter housing (Automatic]. 

SNAP RING 

\ 

TRANSMISSION 
HOUSING 
(Manual) 

If out of limits, select new snap ring from following 
table and install: 

Side Clearance: 0.1 5 mrn (0.006 in.) Max.  

Manual oniy: 
f / Part Number , Thickness 

90414-PC8-000 2 50 m m  (0.098 in.) 1 
9041 5-PC8-000 ' 2.60 mm (0.102 In.) 
90416-PC8-000 , 2.70 m m  (0  106 in.) 
90417-PC8-000 1 2.80 mm (0.1 10 In.) 1 90418-PC8-000 i 2.90 m m  (0.1 14 in.) I 

Automatic only: 

Thickness 

1 1 .  Turn transmission over and seat new snap ring 
against the clutchitorque converter housing as 
shown in step 1. 

12. Then turn transmission back over, seat differential 
again as shown in step 9, and recheck bearing-to. 
snap ring clearance. 

13. Apply oil t o  new differentia! seals and instal! them 
in clutchitorque converter housing and transmis- 
sion housing wi th special tools as shown. 

DRIVER 
07749-0010000 

Refer to  Section 14 (Manual) or Section 15 .  (Au- 
tomatic) for assembly of remaining parts. 



D riveshafts 

........... Removal ....................... .. 17-2 
Disassembly/lnspection .................. 17-3 
Reassembly ........................... ... .. 17-4 



I .  i -oosri~ the fit . js?C vvki;i~i !l;ij Duty 

i 6 .  Separate the lower arm ball joint from t h e  lower  
control arrn iseciicc 20). 

12. Rcisc~ the front end of the c;ir a n d  pi,tce s z f c t y  scsndi, 
ii? the props: !nc,~!ions. Remove t h i ~  front whecls. 7 .  Pul' tlic it-ont i ? ~ h  oiirward, all the way o f f  the drtve- 

s h a f t .  
3.  Drain .;he .traf?senission oil. K N U C K L E  

4. 'Raise the lockii-ig tab  on IPIE spind!e n u t  and remove 
it w i ~ h  a 32 :xrn ( I  ,25 in.) socket wrerich (sect ion 
20i. 

5. Relnove the damper fork bolt a d  damper pinch 
bolt, ~~117:7L'C? ii-c damper Fork. 

8, Pry the inbaa!-d GV j o~n t  out approximately 12 mrn 
( 1 ~ 2  in.) to force spring ciip pas t  the groove in 
splines of  dir'ferentini side gear, Then pull the drive- 
shaft out of the transmissian case. 

55 N.rn (5 5 kg-m. 40 Ib-*sf 

I I 

C i i  JGINT SCREWDRIVER 

CAUTION : 
@ Do not pdli on t h e  inboard C V  joint, it may 

ccme ;apart. 

@ Use care when prying with a screwdriver to 
avoid dan:aging the oil seal. 



I 
I Disassemble in numbered sequence. 



r Reassembly 

I 1. Reassemble the driveshafts in reverse order of disassembly. 

Thoroughly pack the bearings and both the inboard and outboard CV joints with high qual~ty molyb- 
denum disulfide grease when reassembling the driveshaft. 

2. Install the rollers and bearing races on the spider shafts, then slide the spider assembly into the inboard shaft joint 

I CAUTION : Avoid getting oil or grease on the rubber parts. 

3 Slide the boots lritu pldce and lnstaii Ilew novt bands C on tti? small ends 
Poslt~on the bands so they are centered between the locat~ng humps at each end of the drlveshaft Expand and com- 
press the boots un t~ l  they return to their normal shape and length 

SNAP R I N G  

SNAP R l N G  

BOOT BAND B 
Bend both sets 

I 

1 

I 

BOOT BAND A 
Bend both sets 
of  locktng tabs. 

OUTBOARD CV JOINT 
Pack cavl tv w > t b  grease 



4. Adjust the length of the driveshafts to the figures 
given below, then adjust the boots to halfway 
between full compression and full extension. 

LEFT DRlVE SHAFT 

Carburated Engine. 
MiT: 800-804.5 mm 131.5-31.7 in.) 
AIT: 809-813.5 mrn 131.6-32.0 in.) 

Fuel Injected Engine 
MIT: 805-809.5 mm 131.7-31.9 in.) 
AlT 812-816 5 mm 132.0-32 1 in.) -i 

RIGHT DRIVESHAFT 

Carburated Enaine 

t- 514-518.5 mm 120.2-20.4 in.) 
Fuel Injected Engine 

506-510.5 mrn 119.9-20.1 in.) 

5. Install the new boot bands A and B on The boots. 

NOTE 
* Be sure to bend both sets of the locking tabs. 
* Lightly tap on the doubled-over portions to 

reduce therr height. 

CAUTION: Do not strike the boot. 

BOOT BANDS 
Bend bo th  sets 
of  locking tabs. 

Y 
LOCKING TABS 

1 6. Install the Inboard end of the driveshaft. 

I 
CAUTION : 

@ When reinstalling, make sure that the CV joint 
subaxle bottoms in the differential and that the 
spring clip locks in differential ride gear groove. 

* Replace the spring clip with a new one whenever 
the driveshaft is disassembled. 

GROOVE 

7. Add the transmission oil. 





Power Steering 

index ............................................. 19-2 
Troksbleshsstirsg ............................. W-3 
Maintenance ................................. "B-8 
Steering hlheel .............................. 19-1 2 

........................................ Coi;umn 1 9-1 3 

Pump ........................................... 1 9-1 8 
Gearbox .=.. . . . .a.e.. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9-26 
Operation ...................................... 1 9-49 



Power Steering 

arid replacement, page 19-20 
Resealing, page 19-23 



Troubleshooting 

Check the 6oilow:ng before y o u  begin 

@ Was the suspension been modified in a %ay that would af fect  steering? 
@ Are tire sizes and air pressure as specified: 
Bt i s  the steering wheei original equipment or equivaient? 
@ I s  the power steering pump beit properly adjusted? 
@ Is steering fldid reservoir l i i ied to proper level? 
@ i s  ?he engine idle speed correct and steady? 

Hard steering 

I 
-L I-_-._..-._ - 1 

I 
assist  wi th ca; parked. 1 / Low assist wi th car parked. i 

-__ L . . 
I ------------I 
I 

! Check fluid pressure, using / 

I I pcvver seeeririg gauge with s!iui- ; 
I 

o f f  va ive closed (page 19.2). 1 
~- -- ,.--- . i 

1 

- - .__/_ ---- _ - - - -_A -- ---- - -- - 1 

F lu~d pressure beiow 78d5 kpa / Fluid pressure 7845-8825 kpa 1 

(80 kg,'cm2, 1 136 psi); pi-lrnp (80-90 kg/crn2, 4 136- :280 I 
control b a k e  1s ieak,ng Inter / ps~ ) ,  s u m p  1s OK 1 

L .- - --A 
nally; clean or replans flla va l  ,re 
as necessary (page * 9-2 I 1 .  , _  - - - -  -- ---- 
If the valve is OK, replace the I Cneekfcr spreca s~>.!rlsar lzakin,, 1 
pump. ' rnnirsrlre force reyurred to turn 

I 
ivheei ~r t l :  speed sensor h c s ~  

I , plugyed a 4  car pa rk~d .  (page I 
19-10;. ! 

Low or n o  assist  in one direc- 1 
ti*m or car steers in one direr,- 
tion by itself ( a  difference of I 

up ro 4.9 N (0.5 kg, 1.4 Ibs) 
botvveei~ right and left t u r n  e f -  
fort i?aea:ured with a spring 
scaie. - 
-. - -. 

! f  s t i l l  not good, the c o n z l  
valve i s  leaking internally; re- 
piaee  he CO;-ttroi unit. i 

I 
S'.eerir?g effort abavs  I b (11.8 

, kg 4 iisl; the ccrt-ilff valve 15 ' sticking or leakiing: repiace czit- 
i o f f  -vai.;/e i;r coi?auoi unit (page I 
, 19-25). 

, Steer.rg effort beioic, 38 [\I ( 1  8 
1 kg,  4 Ib§!; "Lhe $peed EE'lSOr IS 

1 ieaki r ig tnternally; - replace , 
cnecd sensor 1 



Troubles hooting 
General (cont'dl 

Belt slipping on pulley. 
Adjust belt tension. Replace belt 
if necessary (page 79-81. 

Cut-off valve sticking or leaking. 
Replace cut-off valve or control 
unit ipage 19-29). 1 

I I Idle speed low or erratic (engine 
Check Power Steering Pump Pre- 

stalls when wheel is  turned while load (page 3 9-7 9). 
car is  stopped or moving at low If preload is above 4 N o r n  (0.4 I 

k -d  s~eeds). kg-A, 3 Ib-ft! the pump is pro- I 

I I '  Adjust carburetor idle (see Fuel bably damaged internally; clean or 

section). replace it as necessary (page 

---i __1__1 
Uneven or rough steering. 

d level is OK, check the 

eck fluid level. 
low, check far leaks, 

-- 

far wear; if worn, replace them 
, (pages 19-36 and 38). 



Pump belt  slipping o n  pulley 
(pump stops momentari ly);  
adjust belt  tension or replace 

Shock o r  vibration when wheel 1 belt. 

is turned t o  fu l l  lock. 
I 

I 
Sticking relief valves; pulsation 
exceeds 9 8 0  kPa ( 1 0  kgicm2, 
142 psi); during pump pressure 
test (page 19-9). 

Measure force required to turn ti If below 50 N (5.0 kg, 11 Ibs); 
Assist (excessively l ight steering) wheel with bypass tube installed valve is sticking replace cut-off 
a t  high speed. and car parked on dry, paved valve or con:rol un i t  (page 

surface (page 19-10). 19-29). 

Pump belt slipping; adjust belt 

Steering kicks back during wide 
Cut-of f  valve sticking. replace 

turns. Cut-of f  valve or control  un i t  
(page 19-29). 

Rack guide adjusted too loose; 
adjust guide (page 19-8). 

Tire pressure t o o  low; inflate 
t o  correct pressure. 

H Improper f ront  end alignment; 
re-al ign . front end. 

Wheel w i l l  no t  return smoothly. - I ,  
H Gearbox lines bent o r  crushed; 

replace damaged lines. 

Improperly adjusted rack guide; 
adjust guide (page 19-81, 



Troubleshooting 

r Noise and Vibration 

NOTE: Pump noise within 2-3 minutes after start- 
ing in cold weather ( - 2 0 ' ~  or colder) is normal. 

i Humming, due to pulsation 
of fluid, is normal, parti- 

i 
, / cularly when wheel is turned 
1 1 with ear stopped. 
I 

I 

) 1 Hum could be automatic 1 
transmission torque conver- 

Humming 
ter noise; confirm by tern- 

I 

High pressure line toclching 
the frame; reposition the line. 

- 
Belt slipping; tighten or re- 
place belt. 

Pinion shaft real not l u b r i c r i  
ed; grease it. 

1 Lines OF hoses from the con- 
/ trol unit touching each other; -1 reposition lines so they don't 1 
1 touch. I 

If the control unit lines are 
not touching, and noise is 
from control valve replace the 

I 
j control unit. i 

Normal. Check pump noise 
Pump gear noise - 

then compare. 

I Check fluid level; if low, fill 1 
reservoir to proper level, and 

Grating noise 
check for leaks. Tighten or 
replace parts. 

(cavitation 

Squeaking -) Horn c i G y i  ~ ~ ~ ~ ~ a i r ~ x c k  for crushed suction 
or under too much pressure; fluid.) hose or loose hose clamp 
grease the contact, or bend allowing air into the system. 
i t  to reduce the pressure. Tighten or replace parts. 

i Burrs on the pinion gear; 
remove pinion and file burrs I 
smooth. 

I Normal "clunk" of linkage I .  
' tak~ng up clearance when 

wheel i s  turned with engine 

I j off. I 

I 
I I 1 Loose pump pulley; tighten 

or replace it. I f  shaft i s  loose, 
1 I replace the pump. 

ori chattering , ! Loose steering shaft con- 1 
I nector, tie-rod, or ball jolnt, ' 
/ check and tlghten, or replace 

I 
I 

I parts. 
I 

I 1 Lower column hanger bush- i I 
ing damaged, replace bush~ng 



- Fluid Leaks 

Leaking from cylinder end seal 
into tie-rod boots; replace 

/ I L e a k i n g f r ~ m  top (gearbox face )T  

Steering gearbox or either side of valve body; 
replace a l l  control unit seais and 
O-rings, I 
plug (steel ball 1; replace control 
valve body. 

Front seal leaking; replace it 
(page 19-23), 

Pump housing leaks a t  either If housing still leaks, repiace the 
pump (page 19-19). 

pump +{ Inlet-outlet fitting leaks from its 
base; replace fitting O-rings. 

/ Leaking from return fitting (on 1 
front of pump), or from drilled 
passage plug; replace the pump. 

/ [ Leaking from hose connection at 1 If it still leaks, check for damage I 
inlet-outlet fitting; tighten the 1-- and foreign matter in the hose I 

j connection. 

Leaking anywhere; replace the I 
Speed sensor 4 sensor. ! 

-- 

Leaking from around dipstick; 
Reservoir reservoir overfilled. Pull off hose 1 

I and drain to proper level. I 

Leaking a t  threaded fitting; 
tighten fitting. If still leaking, 

Pump outlet line 
(high pressure) 

Leaking because of damage,= 
Low pressure hoses terioration, or improper assemb- 

ly; replace or repair as necessary. 



Maintenance 
r Pump Belt Adjustment 

A properly adjusted belt should deflect about 18-22 rnm 
(3!4-718 in.) when you push on it mid-way between 
the pulleys wi th a force of about 100  N (10 kg, 22 Ibs). 

I 1 .  Loosen the pump adjusting nut, and pivot bolt. I 
10 mm FLANGE BOLT 
(PIVOT BOLT) 
39 N.m 

39 N-m 
(3.9 kg-m, 28 ft-lb) 

2. Pry the pump away from the engine t o  get the 
proper tension, then retighten the adjusting nut, 
and pivot bolt. 

Om-Car Check 
Measure the pump belt tension by pushing on it 7 5  rnm 
(2.95 in) from the center of the pump pulley wi th a 
force of about 1 0 0  N (10  kg, 2 2  Ibs). 

Pump belt should deflect about 14-17 m m  (0.55-- 
0.67 in). 

ANKSHAFT PULLEY 

- Rack Guide Adjustment 

1 .  Loosen the locknut on the rack guide screw wi th 
the special wrench as shown. 

14 mm WRENCH 

LQCKNUT WRENCH 46 mm 
8791 6-SA50001 

2. Tighten the guide screw until it compresses the 
spring and seats against the guide; then loosen it, 
and retighten it to  about 3 N.m (0.3 kg-m, 2 Ib-ft) 
and back it off about 25O (about 1/12 of a turn). 
Tighten the locknut to about 25  N.m (2.5 kg-m, 1 8  
Ib-ft) while preventing the guide screw from 
moving. 

NOTE: Apply Three Bonde No. 2 thread locking 
sealant t o  the guide screw threads. 

3. Check the steering effort as described on page 
19-10. 



On-Car Checks 

r Fluid Replacement 

Check the reservoir at regular intervals, and add fluid as 
necessary. 

CAUTION: Use only GENUINE HONDA Power 
Steering Fluid. Using other fluids such as ATF or 
other manufacturer's power steering fluid will 
damage the system. 

The fluid should be replaced whenever the system is 
opened for repairs or if the fluid gets water or dirt in it. 

1. Disconnect the return hose from the gearbox at the 
reservoir, and put the end in a suitable container. 

2. Start the engine, let it run at idle, and turn the steer- 
ing wheel from lock-to-lock several times. When 
fluid stops running out of the hose, shut off the en- 
gine. Discard the fluid. 

UPPER LEVEL \ 

3. Refit the return hose on the reservoir. 

4. Fill the'reservoir t o  the upper level mark. 

5. Start the engine and run it at fast idle, then turn the 
steering from lock-to-lock several times to  bleed air 
from the system. 

6. Recheck the fluid level and add some if necessary. 

CAUTION: Do not fill the reservoir beyond the 
upper level mark. 

- Pump Pressure Check 

Check the fluid pressure as follows t o  determine wheth- 
er the trouble is in the pump or gearbox. 

NOTE: First check the power steering f luid level 
and pump belt tension. 

1. Disconnect the outlet hose from the pump outlet 
fitting, and install the hose joint adaptor on the 
outlet hose. 

2. Install the pump joint adaptor to  the pump outlet. I 
3. lnstall the power steering pressure gauge between 

the hose and pump joint adaptors as shown. 

NOTE: I f  power  steering gauge ( 0 7 4 0 6 -  
0010000)  is used, the pressure control valve 
(07406-007 03001 and pressure gauge (07406  - 
0010400) must be installed as shown. 

HOSE JOlNT ADAPTOR 

OUTLET HOSE SHUT-OFF VALVE 

PRESSURE GAUGE 
07406.-0016400 

CONTROL VALVE 
10300 

COMPRESSION HOSE TOOL 
07406-001 0001 

POWER STEEERlMG PRESSURE GAUGE 

!SUMP JOINT ADAPTOR 
Q7GAK-SE00110 

4. Open the shut-off valve fully. 

5. Open the Dressbit'@ cantroi valve fully. 



r Pump Pressure Check (cont'd) 

6. Start the engine and let it idle. 

7 .  Turn the steering wheel from lock-to-lock severai 
times to  warm the fluid t o  operating temperature. 

8. Close the shut-off valve, then, close the pressure 
control valve gradually untii the pressure gauge 
needie is stable. Read pressure. 

9. Open the shut-off valve ful!y. 

CAUTION: Do not  keep the shut-off valve closed 
more then 6 seconds or the pump could be darn- 
aged by over-heating. 

If the pump is in good condition, the gauge should 
I read at least 7845-8427 kPa (80-90 kglcm', 

1 " r7-1280 psi). A law1 reading means pump 
ourput is too tow for Fuli assist. Repair or replace 
 he pump. 

VALVE 

- Assist Check with Car Parked 

1. Check the power steering fluid level and pump belt 
tension. 

2. Start the engine, allow t o  idle, and turn the steering 
wheel from lock-to-lock several times to  warm up 
the fluid. 

3. Attach a spring scale to  the steering wheel. With 
the engine idling and the car on a clean, dry floor, 
pull the scale as shown and read it as soon as the 
tires begin to  turn. 

The scale should read no more than 1 8  N (1.8 kg, 
41bi. If it reads more, go on step 4. 

4. Stop the engine. Disconnect the speed sensor hose 
from the speed sensor and plug both hose and the 
sensor fitting as shown. 

5. Start the engine and let it idle. 
@ If the reading is now 1 8  N (1.8 kg, 4 Ibs) or less, 

replace the speed sensor, see page 19-6. 
@ If the reading is still more than 1 8  N (1 .8  kg, 4 

Ibs) check the gearbox and pump. 



- Assist Check, Simulated 
50 kmlh (30 mph) 

I . Check the power steering fluid level and pump belt 
tension. 

2. Start the engine, let it warm up to  normal tempera- 
ture, and turn the steering wheel lock-to-lock a few 
times t o  warm up the fluid. 

3. Stop the engine. To simulate speeds above 58 
kmlh ( 3 0  mph), disconnect the hoses from the 
speed sensor and connect them t o  the Bypass Tube 
Joint. 

BYPASS TUBE JOINT 07406-001 0101 
(Included with 07406-001 0001) 

4. Attach the spring scale t o  the steering wheel. With 
the engine idling and the car on a clean, dry floor, 
pull the scale as shown; read it as soon as the tires 
begin t o  turn. 

1 0 If the scale reads a normal 50 N 15.0 kg, 11  lbs), 
or more, the assist at high speeds is being ~ caused by reduced speed sensor output. Re- 
place the sensor. 

@ If the scale reads less than 50 N (5.0. kg, 1 I ibsi, 
the sensor is OK, and the problem is in the 
sensor feed line, the pump, or the control unlt. 
See i f  the feed line is pinched or bent then check 
pump. 

- Speed Sensor Replacement 

1 .  Remove the speed sensor mounting bolt and pull 
the speed sensor from the transmission housing. 

SPEEDOMETER CABLE 1 

2. Pull up the speedometer cable boot, remove the 
clip, and pull out the speedometer cable. 

3 .  Disconnect the speed sensor hoses and plug the f i t-  
tings. 

4. After installing a new sensor, turn the steering 
wheel lock-to-lock wi th the engine idling t o  bleed 
air from the system. 

5. Check the reservoir and add fluid if necessary 



Steering Wheel 

STEERlNG SHAFT N U T  
5 0  N . m  15.0 kg-m. 36 Ib-ft) 

SLIP R I N G  

STEERING WHEEL 

H O R N  COVER 

CENTER PAD 

Carbureted Model 
1 Remove the center pad 
2 Remove the steering shaft nut 
3 Remove the steer~ng wheel by rocklng ~t sl~ghtly s~de-to-s~de as you pull steadily w ~ t h  both hands 
4 Remove the horn cover 
5 Remove the contact plate. Check the contact polnts and repalr ~f necessary 
6. Clean the contact plate polnts. 
7. Install the horn cover and body cover. 
8. Turn the front wheels tr; a s?;dight ahead positkcin 
9 lnstali the steering wheel In a straight ahead posltron 

10. Tighten the steering wheel mount nut securely. 
11. Install the center pad, then check that the horn works 

Fuel Injected Model 
50 N m 
(5 .0 kg-m, 36 ft-lbl 



1. Remove the steering wheel (page 19-12). 
2 .  Remove the coin pocket and lower cover trim. 
3. Remove the column lower panel. Disconnect the combination, wiper, ignition and door chime wire couplers. 

4. Remove the steering joint cover. 
5 .  Remove the steering joint holts. 
6 .  Remove the lower column bracket. 
7 .  Remove the upper column bracket nuts. 

8. Disconnect the steering joint from the gearbox, remove the steering stern. 

STEERING WHEEL 
I 

r I 

t 

UPPER COLUMN BRAC 
LOWER COLUMN BRACKET 

COLUMN LOWER 
PANEL 

STEEPING JOINT B O L T  

LOWER COVER 
T R I M  

STEERING JOlNT COVER /* 



Column 
- Disassembly Ilnspectisn 

CAUTION : Do not drop the steering shaft; the impact may break the shear pins. I 
1. Remove the upper and lower column covers. 
2. Remove the turn signal cancelling sleeve. 
3. Remove the screws securing the slip ring guard then remove the guard. 
4. Remove the screws holding turn signal switch, then remove the switch. 
5. Remove the sliding plates. 
6. Remove the lock lever bolt and washer, then remove the lock lever, steel ball and spring 

CAUTION : Don? disassembie the tilt mechanism and steering shaft from the column assembly. I 

TENSION 
ADJUSTlNG 
BOLT 

I LOCKNUT I 
STEEL B A L L  

UPPER C O L U M N  COVER Check  f o r  wear or damage 

TILT LOCK LEVER 
G U A R D  Check t o r  b e n d ~ n g  or damage. 

"U" PLATE 
Check  f o r  damage. 

T U R N  SIGNAL 
CANCEL K E Y  

C O L U M N  ASSEMBLV 

L I G H T I T U R N  SIGNAL 
D I M M E  R SWITCH 

SLIDE PLATE 
Check f o r  damage 





Column 

r Reassembly (csnt'd) 

I 9. Adjust the clearance between the tenston boir and 
the lock lever bracket. 

Clearance?: 1 rnrn (0.04 in.) 

I TENSION BOLT I 

4 
LOCK LEVER 
BRACKET 

LEVER STOP 

10. Tighten the locknut to  43 N-m (4.3 kg-rn, 31 Ib-ft) 
while holding the tension adjusting bolt. 

LOCKNUT 
43 N.m (4.3 kg-m, 31 Ib-ft) 

TENSION 
ADJUSTING 
BOLT 

12 install rne turn signai swlrch (4  bcrews) and turn 

signal canceiltng sleeve 

13. lnstali the slip ring guard (2 screws) and steerlng 
column upper and lower covers (6 screws). 

GUARD 

I 
I 

UPPER COLUMN 
COVER 

LOWER 
COLUMN 
COVER 

14. Install the sliding plates onto the upper column 
bracket with the longer tab facing down. 

"U" PLATE 

! I. Apply grease to the steel ball sliding surface on the 
iock lever bracket. I PLATE ' 



1. Siip  he upper ilonger) end of the jolnt onio the bottom end of the steering shaft, so its bolt hole lines up wi th  the 
f ia r  part of the shaft. 

2. Siip the lower end of the joint onto the pinion shaft (line up its bolt hole with the groove around the shaft), install 
?he bottom bolt. 

3. Make sure that the sliding plates are in place, then hold the column in position while you loosely attach its upper 
bracket to the mounting studs. 

4. Loosely insta!l the lower bracket. 
5 .  Puii up the column to be sure the mounting hole ends of the upper mount are seated against the mounting studs, 

then torque the upper mount nuts to 13 N.m (1.3 kg-m, 9 Ib-ft). 
6,  'Toraue the !ower bracket bolts to 22 M,m (2.2 kg-m, 16 Ib-ft). 
7. Reconnect the wire harness connectors. 
8. Pvil down on the column joint, then tighten top joint bolt and bottom bolt to 23 N,m (2.3 kg-rn, 16 Ib-ft). 
9.  Instali the steering jo~nt. cover. 

10. lnstaii the column lower panel, !ower cover trim and the coin pocket. 
T 4 Install the steering wheel. 

I M O U N T I N G  STUD I 
UPPER BRACKET 

UPPER COLUMN BRACKE 

LOWER COLUMN BRACKET 

/ 

8 x 1 . 2 5  mm 
13 N.m (1.3 kg-m, 9 Ib-ft) 

8 x 1 .25  mm 
22 N m  (2.2 kg-m, 96 Ib-it) 

STEERING 
JOINT COVER - 



Pump 
Inspection -- 

Use only STEERING GREASE rHonda part number 08740-999691 on seals and 0- 
rings 

CAUTION: Pump cornpasenas are made zst aluminum. Bo carefa! not to  damage them when servicing. 

e Glean all the d~ssc;sc$rnbled parts thoraolghiv 

@ Replace ail O-rings i f i d  seals Do not dip new 0-rlrrgs and seals in sotderl:, cost 9-rings with steering grease 
before 11;staIi~tt31?, and makt. %re they s t - 3 ~  n place duflng resssen3bly 

@ The shaded parts are seie-,:~vei.d trpted, and should not be d~sasscn?bied except to  replace seais. i f  any one of 
t h e w  IS faillty, replace the whole pump as a r  assef-nbly. 

9 PORT H814SBNG 
Check tor d a m a g e  ic 
seal~ng face YOUSING SEAL 

VILIWlt' R W W 3 . l i V U  

Check for damecre t o  

, ....G ,-.*:- 

DRIVEN GEAR 
Check tor damage 

DRFVE GEAR 

18.3 x 1 .Q mnt O-RING 

UMP FRONT COVER 
Check tor dacnage :o 

lNkET FITTING sralino face. 
Checlc tor darnage 
to  si:all~ifl face. e mnn PI-AIYU~I. BWL I 

12 Nern (1.2 kg-m, 9 Ib-ft) 

8 nln~  FLANGE BOLT Check for distorricn 

12 N-ne { I  .2 kg-rn, 9 Ib-fc) 

Check for pressure 

I Replace. 

/ 
PULLEY e m f  
(Left hand threads) 
33 [\%em (3.3 kg-m, 
24 Ib-ftl 



1 .  Drain the fluid from the system (page 19-91. 

2. Disconnect the inlet and outlet hoses from the 
pump and plug them. 

3. Remove the belt by  loosening the pump pivot bolt 
and adjusting nut, then remove the pump. 

(7.1 kg-m, 
8 Ib-at) \ 'b \ 

39 N-m 
(3.9 kg-rn. 
28 Ib-ft) 

i \ 
Replace. '\- / 

39 N.rn 
(3.9 



Pump 
Pulley Replacement 

1. Hold the pulley with universal holder, and remove 
the pulley bolt, then remove the pulley. 

NOTE: Pulley bolt has left hand threads. 

I UNIVERSAL HOLDER I 

r Control Valve Inspection 
and Replacement 

I 
1 .  Remove the five 6 mm bolts in the order shown, 

then separate the pump front cover, pump housing 
and port housing. 

PORT HOUSING 

12 N.m 
(1.2 kg-m, 9 ib-ft) 

2. Remove the control valve from the pump housing. 



3. Remove the valve spring from the pump housing. 

4. Check for wear, burrs, and other damage to  the 
edges of the grooves in the valve. 

Check f6 
damage to edges 

5. Slip the valve back in the pump and check that it 
moves up and down smoothly. 

If OK, go on to  step 6, if not, replace the valve: 

0 The original valve was selected for a precise fit 
in the pump housing bore, so make sure the new 
one has the same identification mark. 

~DENVIFICAT~ON 
MARK 

1 Mark ' Part2mber , Part Namo , Size mrn linl I 
--i_ 

Without 1 56360-PC1 16 000-16 0 0 6  
mark i -010  I 

'ONTRoL VALVE ' ' ( 0  6299-0  6302) 



Pump 

i- Control Valve Inspection and Replacement (csntrd) 

6 .  Attach a hose to  the end of the valve as shown. 

HOSE 
9.5 mm 814 (0.374 in) 
(The power steering 
return hose is 
recommended .) 

\ 

\ 
CONTROL VALVE 

7 ,  Then submerge the va!ve in a container of power 
steering fluid or solvent, and blow on the hose. If 
air bubbles leak through the valve, replace it or 
repair it as follows. 

AIR PRESSURE 
At less 9 9.6 kPa 
(8.2 kglcm2, 
0.3 psi) 

POWER STEERING 
FLUID or SOLVENT 

8. If the valve leaks, clamp the bottom end of it in a 
vise wi th soft jaws. 

RELIEF VALVE 

I 

SEAT 
13 N-rn 
(1.3 kg-m, 
9 Ib-ft) 

if used. 

I RELIEF VALVE / CONTROL VALVE SPRING 
Clamp this end in 
a vise with soft jaws 

9. Unscrew the seat in the top end of the valve, and 
remove any shims, the relief check ball, relief valve 
and relief valve spring. 

10. Clean all the parts in solvent, dry them off, then re- 
assemble and re-test the valve. 

NOTE: If necessary, relief pressure is adjusted at 
the factory by adding shims under the check ball 
seat. If you found shims in your valve, be sure you 
reinstall as many as you took out. 

11. Install the control valve in the reverse order of re- 
moval. 

@ Apply steering grease (Honda PIN 08740- 
99969) to  new O-rings. 

@ Coat the control valve wi th power steering fluid 
then install the relief spring and control valve. 



- Resealing 

CAUTOORI: The pump components are made of 
aluminum, be casefull not to damage them when 
servicing. 

1. Remove the pump from car (page 4 9-19), and 
remove the pulley and pump front cover. (page 19- 
20). 

2 .  Remove the housing seal from the pump housing. 

3. Remove the inlet fitting. 

DOWEL 
PINS 6 rnm FLANGE BOb 

4. Remove the dowel pins, plunger seal and O-ring 
f rom the pump housing. 

5. Separate the port housing from the pump housing. 

PORT 
HOUSlNG 

1 SEAL PUMP HOUSING 

7. Remove the pump drive and driven gears from the 
pump housing. I 

DRIWE GEAR 

8. Remove the plungers from the pump housing. 

9. Pry the seal out of the pump front cover. 

6.  Remove the dowel pins from the pump housing, 
and remove the housing seal and O-ring from the 
port housing. 



r Reassembling Qesnt'd) 

10. Coat the outer surface of the plungers wi th power 
steering f lu~d,  then ~nstal l  them In the pump hous- 
Ing. Make sure the plunger holes are posrtioned as 
shown. 

PLUNGER HOLES 
I 

11. Coat the inside of the plungers wi th power steering 
fluid. 

12. lnstall the pump drive and driven gears in the pump 
housing. 

DRIVEN GEAR 

13. Coat the bushings on the port housing w i th  power 
steering fluid. 

14. lnstall the t w o  dowel pins in the pump housing, 
then install the housing seal and 18.3 x 1.9 m m  O- 
ring in the port housing. 

NOTE: Coat the new housing seal and O-ring wi th 
grease, 

15. lnstall the port housing on the pump housing. 

HOUSING SEAL 

I 8 x 10 mm DOWEL PINS 
PORT 

16. Grease the new plunger seal and install it over the 
plungers. 

17. lnstall the dowel pins. 
18. Fill the groove of the pump housing wi th grease and 

install the new housing seal in the pump housing. 
19. Grease the new O-ring and install it in the pump 

housing. 
20. lnstall the pump front cover w i th  the five 6 m m  

bolts and tighten them in the order shown below. 
21. lnstall the inlet fitting. 

8 x  10mm PLUNGER 
DOWEL PtNS SEAL 

INLET 1 
FITTING 

12 N-rn 
(1.2 kg-m, 9 Ib-ft) 



22. Loosely install the new oil seal in the pump front 
cover. 

23. Install a new seal in the front cover; get it started 
by hand, then use a 19 mm socket t o  push it in the I 
rest of the way. 



Gearbox 

@ Before disassembling the gearbox, wash i t  off with solvent and a brush. 

@ Thoroughly clean all disassembled parts. 

@ Always replace O-rings and seals. 

@ Replace parts with damaged sliding surfaces. 

@ Do not dip seals and O-rings in solvent; coat O-rings with grease, and make sure they stay in position during 
reassembly. 

@ The shaded parts (valve body, control valve, cut-off valve) are a matched set; if any of them are faulty, replace 
all of them. 

@ ST EERlNG GREASE . ..... Honda parts number 08740-99969 
6 x 1.0 x 18 mm 
10 N m RACK BUSHING 

Inspect for damage 

CYLINDER SPRING 

CYLINDER 
Inspect Inner wall 

rface for '-.. 
6 x 1.0 x 18 mm 

CYLINDER END 
SEAL 
Replace (White) 

6 x 1.0 x 60 mm 

PINION HOLDER 

CIRCLlP 15 mm 

ClRCLlP 32 mm 
VALVE BODY 
CAP O-RING 49.5 mrn 

~ C O N T R Q L  UNIT 
PORT HOUSING 



BALL JOINT BOOT 

I 

\ 

TIE-ROD E N D  

BOLT 

AIR-BLEEDING 

Ball Joint Boot Installation 

CLlP TYPE 
PRESS-ON TYPE: 

Install the circlip on the Clip Guide, adjust the boot 
height with the bolt, and press the clip down onto the 

07974-6790000 
TIE-ROD SEAL D R I V E R  

NOTE: After driving the boot onto the ball joint, 
apply sealant between the tie-I-od end and ball 

CLlP GUIDE B 
07974-SA50800 



Gearbox 

r Control Unit Disassembly 

1. Drain the power steering tluld (page 79-91. 

2. Remove the gearbox shield. 

3. Using solvent and a brush, wash any oi l  and dir t  off 
the control unit, its lines, and that end of the gear- 
box. Blow dry with compressed air. 

4 .  Using flare nut wrenches, disconnect the four lines 
from the control unit. 

P .  From pump 14 n~rri wrench 
S: To speed sensor 12 mm wrench 
D: To reservoir thru speed sensor 12 mm wrench 
T:  To reservoir thru cooler 17 mm wrench 

5. Remove the two 6 mm bolts holding the control 
unit to  the gear hous~ng. 

7.8 rnm O-RINGS 

CONTROL UNIT 

ORIFICE A & B 

, 
x 18 mm BOLTS 

Remove orifice A, i3 and the~r 7 8 mm O-rings 

7. Remove the two 6 x 60 mm bolts and remove the 
cap from the valve body. 

I 6 x 1.0 x 60 mm BOLTS 

VALVE BODY CAP 

8. Remove the 49.5 mm O-ring. 

CAP SEAL 
VALVE BODY Replace. 

49.5 mm O-RING ' 1  SPRING VALVE BODY 
Replace CAP 

CUT-OFF VALVE 

9. Remove the cap seal from the valve body cap. 

10. Remove the cut-off valve and spring from the valve 
body . 



1 i. Separate the vaive body and port housrng. 

PORT HOUSING 

I 

! 
V A L V E  BODY 

12. Remove the seal and dowel pins from the valve port 
housing. 

SEAL 
V A L V E  PORT Replace 

DOWEL PINS CONTROL l'i mm O-RING 
V A L V E  Replace 

13. Remove the 11 mm 0 - r ~ n g  from the control valve. 

14. Check rhe cur-off valve. 

@ Inspect ~ t s  surface for scoring or scratches. 

@ Slip it back into the valve body, and make sure it 
slides smoothly without drag and side play. 

NOTE: 
@ The cut-off valbe I S  s~zed to f i t  the valve body, 

so, ;f you replace it, make sure the new valve 
has the same identification mark on it. 

@ I f  the valve body IS damaged, replace all three 
parts (valve body, cut-off valve and control valve) 
as a set. 

Check for scorlng or  
scratches, and  rough 
ODeratton 

CUT.OFF V A L V E  

lDEMTlF lCATlON MARK 

1 ldenfifica- ; Outside diameter Part number ! 
t lon mark 4 

i I lo 000--10.005 mm 53650-SA5-9500 , 1 A (0  3937-0.3939 in.) i 



Gearbox 

r Control Unit Disassembly (eontyd) 

hOTE hhen rernouing the rollers, hold the plung- 
ers b ~ ~ i h  your f i i ig~rs  to keep them from popplng 

I 

ROLLER 

15 Removc the  rollers from the control valve by push 
inq :he ~ d l v e  oiir one s~de of the vdhe body, and 
then the other 

ROLLER 

16 Check the plungers 

@ Inspect the~r  surtace for scoring or scratches 

PORT HOUSING \ CAP SIDE CONTROL V A L V E  
SlDE 

CONTROL V A L V E  

V A L V E  BODY,  CONTROL V A L V E ,  PLUNGERS and 
RELATED PARTS 

V A L V E  BODY 
I 

,/ 
CONTROL V A L V E  , I 

I 1 1  rnm 0 RING 
ROLLER R e n , d ~ c  

@ Slip each plunger into the valve body, and make 
sure i t  slides smoorhly, without drag or side play. 
I f  any plunger i s  damaged, replace it. 

NOTE: If  the valve body I S  damaged, replace all 
three parts (valve body, cut-off valve and control 
valve) as a set. 

PLUNGERS 
Check for scoring or 
scrntches, and rough 

PLUNGERS 
Check for scortng or 
scrsiches, and rough 
sliding. 



1 7 .  Check the conrrol valve 

Inspect 11s surface tor scor lng or scrdtches 

S l ~ p  it Into the valve body, dnd make sure rt 
slides smoothly, w~ thou t  drdg or srde play. 

NOTE 
e The control valve 1s s~zed to frt the v a l v e  body, 

so, if you repldce ~ t ,  make sure the new valve has 
the same identif~cation mark on rt 

@ If the valve body I S  damaged, replace dll three 
parts ( v a l v e  body, control valve 2nd cut-off valve) 
as a set. 

V A L V E  BODY 

I 
CONTROL VALVE 
Check for smooth 
operation 

IDENTlFlCATlON MARK 

i 

-r 
O.D. 

L 

1 l d e n t f i c a  O v t r d ~  ddrneirr i Par? number 
I t lon mark I 

18 Us~ng ; 3 mm ( 1  8") drill brt, remove the sensor 
or i f~ce ,>r ic i  3 4 mrr 0 r,ng 

3 . 4  rnm O-RING 
R e p l ~ c e  SENSOR ORIFICE 

VALVE BODY 3 rnm 1118") B R I L L  BIT  

19. Using a 7.5 mm (1; 16") drill bit, push the damping 
orrfice and 3.4 mm O-ring out of the valve body. 

CAUTION : Grind the shank end of the drill bit f lat  
before using. 

DAMPING ORIFICE 

I Grind f la t  

3 4 m m O  R l N G  
Firpi 3t e 

i 

/ 
1 5  rnm DRILL BIT 



Gearbox 

r Control Unit Assembly 

1. Thoroughly clean the disassembled parts shown e Make sure the mating surfaces of the valve body 
below. and cap are flush at the upper side. 

2. Coat the plungers, cut-off valve and control valve 
surfaces with power steering fluid. 

These surfaces 

3. Reassemble the parts in reverse order of dis- 
assembly . 

CAUTION : 

e Replace the O-rings and seals with new ones. 

e Do not dip the O-rings and seals in solvent. 

@ Apply grease in the cap seal and port housing seal 
grooves to keep the seals in place. 

e Apply grease to the O-ring for the port housing, 
and the O-ring for the control valve to keep 
them in place. 

VALVE 

CAP 

RETURY SPRINGS 

I DAMPING ORIFICE 

CUT-OFF V A L V E  

SENSOR ORIFICE 

O-RING I 1  mmm / 
PORT HOUSING 



4. Tighten tne 6 x 60 mrn bolts in the control unit. 

5. Make sure the control valve moves smoothly, and 
returns to neutral position. 

6. Coat the 5.8 mm O-rings with grease, and install 
them together with orifices A and B. 

CONTROL UNIT 

7. lnstall the control unit on the gear housing with 
the two 6 x 18 rnm bolts. 

CAUTlOWl: 
o When installing, be careful! not to hit the pinion 

holder pin. 

@+ Make sure the 49.5 m m  O-ring i s  not pinched or 
missing. 

8. Connect the four lines to the control unit, using 
flare nut wrenches. 

P: From pump 14 mrn wrench 
S: To speed sensor 12 mm 
D: To reservoir thru speed sensor 12 mm 
T: To reservoir thru cooler 17 mrn 

@ 45 Nsm (4.5 kg-m, 33 Ib-ft) 

22 N.m 22 N.m 37 N-m 
(2.2 kg-m, 16 Ib-ft) (2.2 kg-m, 16 lb-tt) (3.7 kg-m, 27 Ib-ft 

9. Fill the reservoir with power steering fluid, and 
bleed air from the system. 

10. Make sure there are no fluid leaks, then install the 
shield. 

11. Recheck the fluid level in the reservoir. 



Gearbox 

1 Turn the steering wheel all the away to the left 

2 Rernovc the boot from the bdse of the steerlng 
col~rmn, loostn tht  top and lower bolts cn the 
stcc ring st-idft conr7ectot, and sl~de the connector 
up off the pinlon shaft 

TOP BOLT 
8 x  125mm 
22 N m ( 2  2 kg m 

BOTTOM BOLT 
8 x  1 2 5 m m  

/ 22 N m ( 2  2 kg m, 

SHAFT 

3. Drain the power steerlng fluid as descr~bed on page 
19-9. 

4. Remove tne geat box shteld. 

5 Us~ng solvent and ,j brush, wdsh any 011 and dtrt off 
tlie control urilt, ~ t c  i~nes, and that end of the gedr 
box Blow dry w,th compressed a i r  

6. Ren>ovcl :he front wheels 

7 ,  Disconnect the t l e  rods from the steering knuckles 

8. Remove the center beam 

9. Remove the control cab!€ holder 

CONTROL CABLE 
I 

CONTROL CABLE HOLDER 

10. Disconnect the exhaust header pipe at the manifold. 

CAUTION : Replace the exhaust gasket and self- 
locking nuts when you reinstall the pipe. 

ustlig the special tools shown. 

CASTLE N U T  
44 N , m  (4.4 k$.m, 32 lb-ftl  

SELF-LOCKING NUTS Replace 
50 N , m  (5.0 kg-m, 36 Ib-ft) 

BALL JOINT REMOVER 
07941 -6920002 

(con t'd) 



1 1  R e m o b e  thc t ' ~ h ‘ j ~ ~ !  l i i>ade p ~ p t  j - ~ n t  nuts 1 13 Remove the steering gearbox mounting brackets. 

JOINT NUTS 
22 P4.m (2.2 kg-n?, 16 ib-ft; 

12. Using the slze flare nut wrenches s h o w n .  disconnect 
the fluid iines from the control unit. 

97 rnm WRENCH 12 mrn W ~ E N C W  44 rn; W R E N C H  

MOUNTING BRACKET 

22 M.rn (2.2 kg-rn, 16 ib-ft) 

14 Pull t h e  gearbox down (so the end of t h e  pinion 
shaft clevis clears the frame), then move i t  all the 
way to the right (so t he  l e f t  t i e  rod drops f ree) ,  and 
lower it out of the car to  the left. 



Gearbox 
Resealing .-.--- ----- 
I. Remove the co i~ t ro l  unit as descr~bed on page 

11 9-29). 

2. Remove the ! ~ c  rods from the racli: I 
@ Cdrcsfully clamp the ge,iibox In a v ise  

i 
I @ Loosen the banas, pull the boots away from the 

I ends of the gearbox, dnd unbend the tie-rod lock 
wic?shers. 

", / 
b"- 

@ Woid ?hr; r x k  with a 19 rnm wrench, and un- 
screw the tie-rods with another 19 mrn wrench 

3. Pbsh the r~qht enu of the rack back into the cylinder 
hcuring so the smooth surface that rides agaicst The 
st.al won't be dami~gtad. 

5. Remove the 32 inn? in;:? r: i i i :  sr.ics, :rx: :I-!? I; n,ci-i 

I cw r i  hall br:aring 

SNAP R I N G  32 n?13 

6. Remove the pinion iran- lii,:: :je;ri I..;ousing Sy t:<o 

ping it iightl:;. 

RIGHT END OF 8 A G K  

4 .  Remove :he locknut and rack gbide screw. 

LOCKNUT RACK GUIDE SCREW 

I / 

7. Remove fhc  15 nrn snap ring, ther! separate ti !E 

pinion and the lower bd i  bearing. 

R A C K  GUIDE LOCKNUT WRENCH 
07976--SA50001 



8 .  Remove the four bolts from the end of the cylinder 
housing, then slide the housing off the rack. 

GEARBOX CYLINDER 

9. Remove the rack bushing and cylinder spring. 

CYLINDER BARREL 

10. Remove the cylinder end seal from the cylinder. 

Use your f~ngers or a wooden stick to avoid damag- 
ing the housing. 

CYLINDER 
E N D  SEAL (BLACK) 

11. Remove the cylinder seal retainer, cylinder cap and 
steering rack from the gear housing. 

CYLINDER 
GEAR HOUSING CYLINDER CAP BARREL I 

STEERING SEAL 
RACK RETAINER 



Gearbox 

r Resealing (esntYd) 

12. Remove the retainer washer from the gear housing 

O-RING 46.5 rnrn 

GEAR HOUSING Replace 

RETAINER WASHER 

13. Remove the 46.5 mm O-ring from the gear housing. 

14. Remove the bolts, ?hen remove the pinion dust seai 
retainer from the gear housing. Remove the dust 
seal and 46 mm O-ring from the retainer. 

PINION DUST SEAL 
Repiace 

O-RING 46 mm-- 
Replace 

15 Check tho upper bear~ng tor tree movement dnd 
excesslve play, i f  ~t IS OK and the grease in i t  i s  

clean, go on to step 16 I f  i t  i s  damaqed, or if dirt  
has  gotten pdst t h t  s ta l  r i : ~  t h t  grtdse rcpldct 
the bedriny 

a Remove the 31 m m  snap ring from the p~n ion  
holder. 

SNAP RING 31 rnrn 

PINION I-iOLDER 

Remove the pinion holder from the gear housing. 

PINION HOLDER 

i 

I 
GEAR HOUSING 



@ Dr~ve ou! the p ln !o l  epper bearing 

e Check the needle roller bearings in the pinion 
holder and in the gear housing for damage; if 
they are OK, pack them wlth grease. I f  ?he 
bearings are damaged, replace them. 

GEAR HOUSING NEEDLE ROLLER 
I BEARING 

NEEDLE ROLLER 
BEARING / 

PINION HOLDER 

I @ Pack a new upper hearing with grease, then 
~nstall I! w ~ t h  the tools shown. 

I i DRIVER 

ATTACHMENT 
42 x 47 mm PINION UPPER 

07746-0010300 BEARiNG 

I e Install the pinion holder in the gear housing. 

GEAR HOUSING 

/ 

(cont'd) 



Gearbox 

I- Resealing (cant Yd) 

@ Relnstdll t he  snap l i ng  with i t s  tapered s ~ d e  
i ac ing  out 

SNAP RING 31 mm 

PINION HOLDER 

16. Remove the cylinder and seal retainer f rom the 
rack. 

SEAL RETAINER CYLlNDER BARREL 

RACK 

77. Remove the t w o  33.5 m m  O-rings f rom the cylinder 
cap. 

SNAP R lMG 
28 mm 

CYLINDER CAP 
24.5 mrn 

18. Remove the 24.5 m m  O-ring and 28 m m  snap ring 
f rom the seal retainer then slide the cylinder cap o f f  
the seal retainer. 

19. Carefully pry  the cylinder end seal o f f  the seal 
retainer. 

SEAL RETAINER 

I 

C Y L I N D ~ R  END 
SEAL (WHITE) 



20. Carefully pry the piston ring and the O-ring under 
it off the rack. 

22. Install a new piston ring: I 
Coat the piston ring guide tool with power 
steering fluid, and slide it onto the rack, big end 
first, 

PISTON RING I I 

NOTE: Before reassembling any parts, inspect 
them as described on page 19-26, and make sure 
they are clean. Replace worn or damaged parts. 

21. Install a new O-ring on the rack. I 
O-RING 
27.5 mm 
Narrow edge 
fac~ng out. 

PISTON RING 

PISTON RING 

@ Slide the new piston ring onto the guide tool, 
work i t  down to the big end of the tool, and then 
pull it off into the piston groove, on top of the 
O-ring. 

23. Coat the piston ring and the inside of the sizing tool 
with power steering fluid. 
Carefully slide the tool onto the rack and over the 
piston ring, then rotate the tool as you move it up 
and down to seat the piston ring. 

RACK 

I 
I 



Gearbox 

r Resealing (eont'd) 

2 .2  Coat new G-iintjs with grease and iqstcill them on 
the cyl~nder cap. 

C Y L I N D E R  CAP 

i 

25 Slide The cylindei cap orito the seal retalnei 

18 mnl SNAP R I N G  SEAL RETAINER 

', 

24.5 mrn O-RING 
S 

CY LtMDE R CAP 

2 6 .  Reinsreil the 28 mm snap ring oil the sral retainer. 

27 .  Install 3 new 24.5 mm 0-rina on the retainer 

28. Grease the sliding surface of a new cylinder end 
~ea i  (wh~ te )  and install it in :he seal retainer. 

CAUTION 

@ lnsaall the sea! wlbh t t s  groove srde factng out. 
@ Both cylinder end seals are the same s u e ,  but are 

not ~nterchangsahle the white sea! goes In the 
end of the retamer, the black seal In the end of 
the cylinde~. hous~ng. 

CYLtNDER END SEAL ,-"-"-z 
Install wlrh groove side / -\ 

CYLIhDER 
E N D  S E A L  

SkAb RETAINER 
/ 

29. Retnstaii the 46.5 mrn O-ring ar~d reia~ner 
into the gear housing. 

I GEAR HOUSING RETAlNEW WASHE 

washer 

R 

30.  Apply grease on the O-ring surface. 

31. Press the seal retainer into the gear housing and 
stand the housing on the work bench. 

SEAL RETAINER 

GEAR 



32. Coat the end real slider tool with grease, and make 34. Pull the slider tool out of the retainer, spread i t s  
sure its surface is not damaged. Then install on the ends and remove ir from the rack. 
seal retainer. 

CYLINDER END SEAL SLIDER 
Q7974-SA50300 

SEAL RETAINER wH 

GEAR HOUSING - 

33. Coat the rack and fil l its teeth with grease, then 
insert the rack into the seal retainer. 

CAUTION: Make sure the rack teeth do not face 
the slot in the slider tool. 

RACK TEETH 

35. Coat the inside surface of the cylinder with power 
steering fluid, slide it over the rack and into the  
gear hous~ng; press i t  in to the housing untii i t  seats. 



Gearbox 

r Resealing (cant'd) 

36. Install the cylinder spring over the rack, then coat 
the rack bushing with power steering fluid, and 
install i t  on the spring. 

END SEAL GUIDE p/ 07911-SA.0400 

37. Coat the end seal guide tool with grease and slip it 
onto the end of the rack. 

38. Coat the inside surface of the cylinder housing with 
power steering fluid and install the cylinder end seal 
(black). 

END SEAL (Blsek 

Instal l  wl!h 
f a c ~ n g  out 

the groove 

39. Carefully sl~de the cyl~nder housing over the rack 
and ~nstall i t  on the gear housing. 

CAUTION : Be careful not to damage the end seal 
in the housing. 

, -  END SEAL GUIDE 

Fi 

GEAR HOUSING 

40. Slip the end seal guide off the rack. 

41. Lay the gearbox down, and push the right end of 
the rack back into the cylinder housing so its 
smooth surface won't be damaged. 

CYLINDER 

I 



42.  Secure the cylinder housrng to the gear houslng 
with the four 6 x 18 mm bolts. 

NOTE: Before t~ghten~ng, make sure the mating 
surfaces of the cylinder and gear hous~ngs trt 
properly by pushing them together; hold them 
together while you tighten the bolts. 

GEAR l 

6 x  18rnrn 
10 R1.m 11.0 kg-rn, 7 Ib-ft) 

R HOUSING 

44. Install the 15 mm snap ring on the prnlon 

PINION 15 mrn SNAP R I N G  

/ 
I 

PINION LOWER BEARING 

45. Grease the lower bear~ng and make sure that I? turns 
smoothly. 

46. Install the piniorl and the p~n ion holder in the gear 
43. Uslng a press install the lower bear~ng on the plnion, housing. 

with its shielded-side facing down. 

I 
PINION HOLDER PINION I 

42  x 47 mrn 

Install with ?he sh~elded side 
fac~ng down 



Gearbox 

r Resealing (cont'd) 
I 

47. Install the 32 mrn snap ring with irs tapered side 
facing out in the groove in the pinion holder from 
the unders~de of the gear housing. 

49. Coat the 46 rnm O-ring wi th grease and instail it in 
the groove in the seal retainer. 

I PINION HOLDER 1 PlMlON SEAL RETAlNER 46 mrn O-RING 

Coat the l ip of the pinion seal with grease and 
install i t  in the retainer. 

PlNlOM SEAL 

5 0 .  Grease the special tool, ~nstail it over the pinion, 
then install the dust seal on the Pinion. 

CAUTION : Be careful not to damage or distort the 
Itp of the seal, or the seal spring may be dislodged. 

BUST SEAL SLIDER 
57974-SA50600 

PSPdLON 
PINION DUST SEAL 



51. Tighten the tour 6 x 18 mm boils to secure the 
retainer to  the gear housing. 

PINION DUST SEAL 
SEAL RETAINER 

6 x  1 8 m m  
10 N.m (1.0 kg-m, 7 Ib-ft) 

52. Install the control unit on the gear housing (page 
19-31 ) .  

53 .  Coat the rack guide with grease. 

GEAR HOUSING 

RACK GUlDE \ s 

screw threads 
LOCKNUT 

54 .  lnstall the rack gu~de, spring, C ring and iack guide 
screw in the gear housing. 

55. lnstall t h e  iocknu? finger :igi;i GI? the rack guide 
screw. 

56. Tighten the guide screw u n t ~ l  i tcornpresses the 
spring and seats against the guide, then loosen it. 
Then retighten it to  3 N-m (0.3 kg-rn, 2 Ib-ft) and 
back of f  about 25' (about 111 2 of a turn). 

Wh~le holding the guide screw in i t s  position, tighten 
thc. !ocknut to 25 N.m (2 .5  kg-m, 18 lb - f t )  wi:h 
the locknut wrench. 

LOCKNUT 
RACK GUlDE SCREW 25 N . m  ( 2 . 5  ky-m, 78 Ib f t i  

4 '\ // 

LOCKNUT W R E N C H  
07916-SA50001 

57.  Screw each tie-rod into the rack while holding the 
lockwasher so i t s  tabs are in the slots in the rack 
end. Tighten the tie-rod securely, then bend the 
lockwasher back against the flat on the flange as 
shown. lnstall the boots and banas. 

BOOT BAND 

55  N.m (5.5 kg-m, 40 lb-ft) 

Bend lockwasher against 
flat on tie-rod flange. 



Gearbox 

r Resealing (cont'd) 

58. Re~nstall the boot on the top of the gear housing, 
and ins.tall the air transfer tube between the boots. 

AIR TRANSFEF TUBE 

RUBBER MOUNTS 

59. Reinstall the rubber mounts on the gearbox, then 
reinstall the gearbox. 

MOUNTING BRACKETS 

60.  Re-connect the sh~f t  rod torque arm, and tighten 
the bo!t to 1 1  N.m ( 1  1 kg-m, 8 lb- f t ) .  

61 Snap the lubber cush~on on the translnlsslon shift 
cable back Into ~ t s  bracket 

62. Unplug the fluid lines, and re-connect them to the 
control unit: 

P: From Pump 37 N.m (3 .7  kg-m, 28 Ib-ft) 
S: To speed sensor 22 N.m (2.2 kg-rn, 16 lb-ft) 
D: To reseivoir thru speed sensor 

22 N.m (2.2 kg-rn, 16 Ib-ft) 
T: To reservoir this cooler 

45 N.m (4.5 kg-m, 33 Ib-ft) 

63. Reinstall the center beam, and t~ghten the bolts to 
22 N,m (2.2 kg-m, 16 Ib-ft). 

6 4  Reconnect t h e  header pipe with a new gasket, and 
tighten the new nuts to 50 N.rn (5.0 kg-rn, 36 Ib-ft). 

65. Re~nstall the exhaust jb~n t  plpe nuts and tighten to 
22 N.m (2.2 kg-m, 16 Ib-ft) 

66. Reconnect the tie-rods to the steering knuckles, 
torque the castle nuts to 44 N-rn (4.4 kg-rn, 32 Ib- 
ft), and install new cotter pins. 

67. Reconnect the steering shaft connector, and adjust 
the steering shaft as shown on page 19-1 7. 

68. Fill the system: 

e Fill the reservoir with new Honda Power Steering 
Fluid. 

Start the engine and let it run at fast idle, then 
turn the steering wheel from lock-to-lock several 
times to bleed air from the system. 

0 Check the fluid again, and add more if necessary. 

69. Check the control unit for leaks, then reinstall the 
shield. 

70 .  Reinstall the front wheels 



S y stern Description 

P Fla~id E low  and irste~eo~nect Diagram --. - 
i 
1 Th? i i - ;e i i~~!r  i upo l i i s  poiri:r sfec:lng fluid To i h e  pump, the pump pressurizes t h e  f luid t o  about 8001' LPa ( 1  200 psi), 

a n d  delivers i t  t i i rot igb a !high pressure hose tc the control  unit  on  the gearbox. 

I 
1 The cor;trol vr:ivc i:n i"i ~o! l t io i  t!?it) c ~ n i r o l s  the direction of the turn by stl ift ing fluid t f > e  left or right side o f  the 
/ &?.sten un t i?k !ac:k i ' ~  pewer cylinder!. The cut -of f  valve, also in the control unit, contrcls the amount of assis? by 

1 regi?!atii?g tht: stinkf; c l  ';he :?an;rol valve. 
I 

1 FIui-J re!utnir:q f x r n  1" 5ai;ieF i q l i ~ d e ;  f l ows  back through the control valve and out t o  t h e  reservoir through the cooler, 

i 
I 
I 

I Fit16 :ICV. ~ X S ?  iiii  it :::: Y:?VB i i i  t i ; :  IESFIYO~I IS co,,trol!ed by the speed sensor; t k i s  varies f h r  assis? by ;eguiating 

1 fluid cier;:;.>re in thc~ ,:O;-TTO! r - ! r i~:  8:~~c)rdii ' lg t o  the spsed of car. 
b ! 

SPEED SENSOR 
- - 7 



The power steering pump is mounted a t t h e  left  f ront corner of the englne and is driven by  a V-belt  f rom the crankshaft  
pulley. It uses a combinat ion f low-control ,rel ief  valve t o  keep output  pressure between 7839-8825 kPa 180 -90 
kg;crnz, 1 1 3 5 1 2 8 Q  psi ) .  The pump is made of aluminum to reduce i ts weight and help it run cooier. I t  uses the a 
pressure balance system wh ich  al lows f luid pressurized b y  the pump t o  f l ow behind t w o  "floating" plungers, 
automatically maintaining the correct c!earance between the other ends of the plungers, and the pump gears. This not  
only increases pump eff ic iency, bu t  alscj imprcves durabil ity, since the p!unuers can :cove to compensate for the 
expansion caused b y  high temperatures; otherwise the clearance would decrease. ui iowing mare rapid pump wear. 

~--- : FkUlD FLOW C1WECPIQN 



Flow Control 

Fluid from the pump runs through a metering orifice to  
the control unit. This creates a pressure difference bet- 
ween the pump and control unit sides of the orifice. 
When pressure in the pump side i s  higher than the 
force of the spring holding the flow control valve closed, 
it pushes the valve down (open), and excess fluid returns 
to  the pump inlet. The combined effect of the metering 
orifice and the flow control valve provides a relatively 
constant flow of fluid to  the control unit. 

FLOW C O N T R O L  V A L V E  OPEN I 
PUMP 1 

1 

M E T E R I N G  
O R I F I C E  1 

I 

I r-- 
T R O L  

TO C O N T R O L  U N I T  

Pressure Rel ief  

As pressure on the control unit side builds up i t  pushes 
the relief valve ball (inside the flow control valve) up 
against its spring, and excess fluid returns to  the pump 
inlet. As the pressure under the flow control valve 
drops, the relief valve ball is closed by its spring, and the 
flow control valve i s  forced down again, allowing excess 
f luid from the pump side to return to the inlet. 

T h ~ s  flow control valve-relief valve cyl~nder keeps pump 
output pressure between 7839- 8825 kPa (80-90 kg cm2, 
1136-1280 psi) 

R E L l E F  V A L V E  OPEN 

A one piece reservoir and filter i s  attached to the fender 
apron on the left side of the engine compartment. 
The fluid and the filteri'reservoir should be replaced if 
the system is opened for repairs, or i f  the fluid gets 
water or dirt in it. 

CAWTIOM : Use only Honda Power Steering Fluid. 
The use of other fluids such as A.T.F., or other 
manufacturer's power steering fiuid will cause 
damage to the system. 

from 

from 

DAMPING ORIF ICE 



Operation 

r Control Valve 

I Msunted on the lowe; side of the gearbox is a control valve, that is moved horizontally by a pin ori the piniori holder 
to  shift fluid pressure to the right or left side of the Power Cylinder when the steering wheei is turned. 

It has thrust pins a t  both ends, and two inter.connected reaction chambers, one on each side. 

Each reaction chamber contains a pair of spring !oaded plungers that ride against right and ieft thrust pins. 

I The following valve body fluid passages are controlled by the control valve. 

P: Fiom pvmp 
T: TO reservoir 
A :  To right side of cylinder 
B: Po left side of cylinder 

/ 
PlNlOM HOLDER PIN \ 

\ 
CONTROL VALVE 



In the power steering unlt, the method used to  direct a single source of fluid pressure in either of two directions (for left 
or right turns) involves the pinion gear transferring a "message" of direction to  the fluid Control Valve. 

The pinion is mounted slightly off-center in a pair of bearings, which are in turn mounted in a Pinion Holder cylinder 
that rotates, centered in its own outer bearings. At  the bottom of the Pinion Holder is a pin,which fits in a slot in the 
Control Valve. 

As the pinion i s  turned ( to  turn left or right), because i t  is off-centered it also moves slightly along the rack. This move- 
ment 1s transferred to the holder. The pln in the holder then moves the Control Valve, to direct fluid pressure to  elther 
side of the rack Power Cylinder. 

The back edges of the pinion holder (facing away from the rack) hit stops cast into both sides of the gear housing to  
avoid push~ng the control valve too far in either direction. The front edge of the pinion holder cuts off assist a t  ful l  lock 
as described on the next page. 

CONTROL V A L V E  



Operation 

r- glnloader System 

The control valve shifts the direction of fluid flow when 
the Steering wheel i s  turned, right or left. However, 
when the wheel is  turned to right or left lock at parking 
speed, the' edge of the pinion holder rides up on the 
end of the rack, moving the pin in the opposite direction 
which pulls the control valve back to neutral. 
This keeps pump pressure from building up (which could 
cause idle speed to drop), and improves steering feel 
by increasing resistance ar  left and right lock. 

Control valve moves back 
"neutral" position 

The speed sensor is a trochoid-rotor, hydraulic pump 
combined with a relief valve and a one-way valve. It is 
driven by the speedometer gear shaft which in turn is 
driven by a helical gear on the differential. 

ONE-WAY VALVE 
INNER ROTOR 

OUTER ROT 

SPEEDOMETER 
GEAR 

It turns only when the car IS movlng, controll~ng the cut- 
off valve by regulat~ng f lu~d pressure In the control unit 
accord~ng to the speed of the car. 

With the engine running in a parked car, fluid flow 
through the sensor rotors is blocked because the rotors 
are not turning. 

(To the reservoir) 

INLET 
(From the 
cut-off valve), 



A s  the car IS driven avvav, thc, rctorc; start turnlng and 
p u m p  fluici back to  t h e  reser\GIi., reducing pressure at 
the  cu t -o f f  valve. The cut  o f f  valve begins cycl lng, 
stdvtng open for longer and l o n g ~ ~ r  intercals as the car 
i iccclcrates and the sensor rediices the pressure 
fur lher .  This aIlo\vs prcssurc in  the reaction chambers 
t o  rlse, rt.s'tr~ct~n$l control  valve movement  more and 
more,  and gradually reduc~qg  the asslsl  as speed 
increases. 

Driving Forward: 

\ 
RELIEF VALVE 

L-J 

Orae-way Valve (in Speed Sensor) 

ReEief Valve lln Speed Sensor) 

When the c'i; is moving in  reverse, the speed  sensor 
also turns backward and pumps fluid in  t h e  opposite 
direction. To avoid building up pressure in t h e  reaction 
chambers that  vv,oulc' increase steering e f r o r t  whi le 
driving in reverse, t i le ~ n i e t  and out le t -por ts  are 
connected by  a second internal passage containing a 
relief valve that al lows the f l l ~ i d  t o  recircu! i i te.  

Driving in Reverse: 

8 ,  

..-J 1 
When The car is rnovinc at  high speed, negative RESERVOIR 

pressure develops at ti le sensor inlet because :lie 
sensc; is p u p p i n g  fas ter  than the f luid can be supplied. - 

I o cornpunsate tor thls, the cut le t  and inlet ports are . 
connected intei.naIly bi, o pastjage ccntdining a one-way 
va lve that  ic!ls n u ~ p u :  f l i l ,d  rec~rculdte to the ~ n l e t  por t  t o  
equalize pvessure. 

Driving at High Speed: RELIEF VALVE 





Suspension 

............................. Illustrated index 20-2 
Wheel Alignment ................... ..... 20-3 
Front Suspension ................... ..... 20-8 
Rear Suspension .................go......... 20-2 0 
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Wheel Alignment 

r Camber InspectioniAdjalstment 

NOTE: Alignment adjustmei-its most be carried our 6.  Hotd the wheel by hand and adjust camber to 0'0' 
in t h~s  order: camber, caster then toe. on the gauge. 

1 W i t h  the wheels In ztra~ght shead positan, remove 
the spndle nut anb install the special tool on the 
syrndle as shown 

2. Set up the cambei!caster gauge. 

3 .  Read the camber on thc: gauge with 1I-e bubble ar 
the center of the gauge. 

Camber zngle: 0 ' ' ~ '  5 1' 
SPINDLE NUT 
185 Nam (W.5 kg-m, 
'1 34. Ib-ft) 

WHEEL ALLGNMERIT CWMBE RICASTE W 
GAUGE ATT. B GAUGE 
07410-0080200 

4. ! f  adjustment i s  required, go rc step 5. I f  adjustment 
i s  not required, remove alignment equipment. 

5. Loosen the upper arm nuts so t h a t  the bail joinf 
slides freely. 

UPPER ARM NUTS 
55 fW.m (6.5 !g-m, 40 Ib-fPJ 

/ 7 .  Tighten the upper arm nuts 

UPPER ARM NUTS 
55 N.m (5.5 kg-m, 40 Ib-ft) 

WHEEL ALIGNMENT 
GAUGE AT+. B 
0741 0-0510200 

8. Remove the gauge and reinstall the spindle nut. 

Torque I85  N.m (1  8.5 kg-m, 134 Ib-ft) 



Wheel Alignment 
- Caster Inspectisn/Adjustment 

1. Jack up the front of the car and set the turning 
radius gauges beneath the front wheels, then lower 
:he car. 

2. Remove the spindle nut and instail special tool 
Wheel Alignment Gauge Attachment Body. 

3. Install CamberICaster Gauge on the Attachment and 
appiy :he frorpt brake. l u r n  the wheel 20' inward. 

4. Turn the adjust screw so that the bubble in the 
caster gauge i s  at 0'. Return the wheel to the 
straight ahead position. 

Caster angie: 0' C 35' 
WHEEL ALIGNMENT 
GAUGE ATT. 5 
074 10-001 0200 

TURNING RADIUS GAUGE 
GAUGE 

5. If adjustment i s  required, go to step 7. If adjustment 
i s  not required, remove aligrment equipment. 

6. Record the difference between the measurement 
and the standard s~ecification. 

7 .  Loosen the 16 rnm nut and adjuster on the front 
beam radius rods. 

16 rnm N U T  
I 

SELF-LOGKING NUT I 
RADIUS 8014 ADJUSTER 

8. Adjust caster angle by turning the radius rod 
adjuster. 

To increase caster: Turn the adjuster so it moves in 
direction A. 
To decrease caster: Turn the adjuster in direction 5. 
After adjusting, turn the self-locking nut, snug. 

NOTE: Turning the adjuster one full turn changes 
caster 0'8' (the radius rod is moved 1.25 mm 
(0.049 in.)). 

9~ Hold the radius rod adjuster and torque the 16 mm 
nut to 80 N-m (8.0 kg-m, 56 Ib-ft). 

10. Hold the 16 mm nut and torque the self-locking nut 
to 44  N-m (4.4 kg-rn, 32 Ib-ft) 



- Front Wheel Toe Adjustment r Rear Wheel Toe Adjustment 

1.  Center steering wheel spokes. I I 1. Release park~ng brake. I 
NOTE: Measure difference in toe measurements I I NOPE: If  the parking brake is engaged, you may 
with the wheels pointed straighl ahead. get an incorrect reading. 

Front toe in: 0 + 3 mm (0 + 0.118 in.) I I Wear toe in: 2 5 2 mm (0.08 + 0.08 in.) 

- If adjustment is required, go on to step 2. I I - If adjustment is required, go to step 2. I 
- I f  no adjustment is required, remove alignment - If no adjustment is required, remove alignment 

equipment. equipment. 

2. Loosen locknut while holding adjusting bolt. 
2. Loosen the tie-rod locknuts and turn both tie-rods I I I 

in the same direction until the front wheels are in 
straight ahead positi,on. 

3. Turn both tie-rods equally until the toe reading is 
correct with a turning radius gauge. 

4. After adjustiny, tighten the tie-rod locknuts. 

NOTE: Reposition the tie-rod boot if ?wisted or 
displaced after adjustment has been made. 

TIE-ROD I 

3. Turn adjusting bolt until toe-in is correct. 

4. Tighten locknut after adjustment. 

CAM PLATE 

LOCKNUT 
65 N.m (6.5 kg-in, 47 Ib-ft) 

I 

AQJUSTiNG BOLT 



Spring Height 

NOTE 
@ Car must be empty, parked on a level surface, 

and tiies checked for proper ~ n f l a t ~ o n  and wear 
(tread wedi indicator must not be showing) 

e Bounce the front or rear of the car up and down 
severdl times before measuring 

Front Spring Height 

Standard (New): 665 mrn (26.2 ~ n )  
Service Limit: 650 rnm (25.6 in) 

Wear Spring Height 

Standard (Mew 1:  657 rnm (25.8 in)  
S~rvice Limit: 642 rnm (25.3 in) 

Wheel Measurement 

r Bearing End Play 
I 

Front Wheel End Play 

Standard: 0-0.05 rnm (0-0.002 in.) 

Wear Wheel End Play 

Standard: 0 



i Front and Rear Wheel 
Axial Runout 

Standard: Steel- 0- 1 . 0  mrn (0.039 in.) I 
Aluminum- 0 - 0 . 7  mm (0.028 in.) 

Front and Rear Wheel 
Radial Runout 

Standard: Steel - 0-1.0 mm (0.039 in.) 
Aluminum - 0-0.7 mm (0.028 in.) 



Front Suspension 

i 
Disassembly and Inspection 

I RADIUS ROD WASHER 
Rcpldce 

I NOTE To  remove the  washer first loosen the self SELF LOCKING NUT 
locking nut  then loosen the washer f i o m  the  b u s h ~ n g  by 12 x 1 2 5  m m  

Ilgtitl\ tapplng i t  around w i t h  d h d r n m ~ r  and d d r ~ f t  A f t r r  83 N.m 18 3 kg-m, 60 Ib f t )  

making sure that  the  washer IS loose rernove the washer R e p l ~ c e  

and nu t  i 
I 
I UPPER ARM ASSY 
/ 3rl,pecf ion Gisassernbiy ~ Rr~ssefrbly page 20 16 

SELF LOCKING NUT 
12 x 1 2 5  mm 

RADIUS ROD RUBBER 

Check for d ~ t e r i o r ~ r t ~ o n  

STABILIZER BUSHING A 
Check for deterlor ~ t l o n  

10 x 1 25 mm 
44N.m ( 4 4 k g  m . 3 2 I b f t )  - STABILIZER 

SELF-LOCKING NUT 
12 x 1.25 mm 
5 N m (6 5 kg m, 47 

10 x 1.25 mm Check for dete:ior:tlon 
55 N.m (5 5 kg-m, 

DAMPER FORK BOLT ILIZER BAR 

FRONT RADIUS ROD 

FRONT LOWER ARM 
Check fot damdye 

SELF LOCKING NUT STABILIZER END BUSHING RUBBER BUSHING 
l o x  1 2 5 m m  Check i c j -  deter c i , t~o r .  
45 N m (4.5 kg-m, 33 Ib- i t )  o -  d, nc,ae 

SILICONE GREASE 



LUG NUT 
12 x 1.5 mm 
7 10 N.m ( 1  1.0 kg-tn, 79 Ib-fti 

SP INDLE NUT 
22 x 1.5 mrn 
185 N.m (18.5 kg-m, 134 lb-fti 

NOTE: After tightening, use a dri f t  punch to  lock the 
spindle nut shoulder into the spindle. 



Front Suspension 

NOTE: Replace the self-locking bolts ~f you can 
easily thread a n u t  past their nylon locking inserts. 

NYLON INSERT 

SELF-LOCKING NUT 
14 x 1.5 mm 
30 N,m (3.0 kg-m, 22 Ib.ft1 
Replace. 

1 0 x 1 . 2 5 m m  
40 N.m (4.0 kg-m, 29 Ib-f t )  / 

I 
SELF-LOCKING NUT 
12 x 1.25 mm 

\ i 83 N , ~  (8.3 kg-m, 60 1b-ft) 

SELF-LOCKING NUT 
70 x 1.25 rnm 1 
55 N.m (5.5 kg-m, 40 Ib-ft) 

SELF-LOCKING 
12 x 1.25 mm 

SELF-LOCKING BOLT-  5 

LOWER ARM BOLT 
10 x 1 2 5  mm / 

NUT 

55 N.m (5.5 kg-m, 40 Ib-f t )  

CASTLE NUT 
12 x 1.25 mm 
44 N,m (4.4 kg-m, 32 Ib-f t )  

1 

I 

6 x 1 .O mm 
18 N,m 11.8 kg-m, 13 Ib-f t )  

8 x 1.25 mm 
22 N,m (2.2 kg-m, 16 Ib-ft) 

8 x  1.25rnm 
22 N.m (2.2 kg-m, 16 lb- f t )  

6 x l . 0 m m  
10 N"m ( 1  .O kg-m, 7 lb- f t )  

CASTLE NUT 
10 x 1.25 mrn 
44 N.m (4.4 kg-m, 32 Ib 

55 N.m (5.5 kg-m, 40 lb- f t )  

LOCKING NUT 
1 6 x  1 . 5 m m  
83 N,m (8.3 kg-m. 60 ib-it) 

DAMPER FORK BOLT 
1 2 x  1.25 mm 

SELF-LOCKING NUT 
12 x 1.25 mm CALIPER PIN A BOLT 
44 N.m 14.4 kg-m. 32 lb - f t :  8 x 1.25 mm 

18 N.m (1.8 kg-m, 13 '\ 

\ 
9 2 x  1.25mm ,/" CASTLE NUT SPINDLE NUT 

78  N.m 17.8 kg-m, 56 Ib-f t )  12 x 1.25 mm 22  x 1.5 mm 

55 N,m (5.5 kg-m, 40 Ib-f t )  185 N.rn (18.5 kg-m, 134 Cb-ft) 
Replace. 



Lower Ball Joint Replacement 

NOTE See page 20 12 for knuckle removal 8 Seat snap ring in groove of the ball joint 

1.  Remove the boot by prying the c ~ r c l ~ p  of f .  9 Install the boot and c ~ r c l ~ p  using the Clip Guide A 

2 Pry the sndp rlng out of groove in the ball joint 
CLIP GUIDE A 

3 T~ghten the ball joint nut using the special tool 07974-SA50700 

07965-SB00200 

4 Pos~tion the special tool between the ball jolnt hous- 
Ing and knuckle and set them in a vtse Press the ball 
joint out  of the knuckle 

5 Press the ball joint into place in the hole of the 
knuckle by hand 

6 Install the spec~al tool oq the ball joint inside out 

BALL JOINT 
INSTALLATION BASE 

07965-SBOO 07965-SB00300 

7 Install special tool between the jdws of a vise and 
end of the ball j o ~ n t  hcilsiny dnd press the ball 
,oint into place In the knuckle 



Front Suspension 

i- Knuckle/Hub Replacement mp 
-- 

1 Pry the sp~ndle p u t  lock tab away from the salndle, 
then loosen the nut uslrlg a 32 mm socket. 

185 M.m (38.5 kg-m, 134 I$-fri 

I 

32 mm SOCKET 

6 .  Remove the 6 mrn brake disc retair:ing screiivs 

7. Screw the two 8 x 1.25 x 72 ~mrn bo!ts iato rhe  disc 
ro push it away from rhc. hub. 

NOTE: Turn each bolt two  t u rn s  at  a time TO prr- 
vent cocking disc excessively. 

2, loosen thelug nuts slightly. 

3. Raise the front of cat. and support on safety stands 
in DroDer locations. . . 

4. Remove the lug nuts, wheel, and spindle n u t .  

BOLTS FQR \ 
DISC REMOVAL BRAKE DlSC 

8 ~ 2 . 2 5 ~  1 2 m m  
( 1 2  mm is minimum length) 

5. Remove the caliper mounting bolts an3 hang the 8, Remove the cotter pit-, from the tie-rod i:nd and re- 
caliper assembly t6one side. move the castle nut. 

CAUTBOPB To prevent accidental damage to the 
caliper assembly or brake hose, use a short piece of Remover, then i ~ f t  :he tic-rod o ~ ~ t  ~f t h ~  knuckle. 
wire to hang the caliper assembly from the under- 
carrrage. 

I TIE ROD E&D 
1 BALL JOINT 

CALIPER MOUNTING BOLTS 
78 N,m (7.8 kg-m, 55 Ib-ft! 

BALL f OlhiT REMOVER 
87941 -692000% 



10. Pry the cotter pin off and looscn the lower arm ball 
joint nut h a i f  the leriyth of  the joint threads. 

11. Separate the ball joint and lower arm using a puller 
with the pav\ds applied to the lower arm. 

LOWER A R M  

41 rL PULLER 

CnlJflON : Avoid damaging the ball joint boot. 

NOTE: If necessary, apply penetrating type lubri- 
cant to  loosen the ball joint. 

12. Remove the upper ball joint shield. 

13. Pry off rhe cotter pin and remove the upper arm 
ball joint nut. 

14. Separate the upper ball joint and knuckle using the 
Ball Joint Remover. 

BALL JOINT REMOVER 
07941 -6920002 

15. Remove the knuckle and hub by sliding them off 
the driver shaft. 

16. Remove the t w o  screws from the knuckle. 

SPLASH G U A R D  

\ 

SCREWS 

17. Separate the hub from the knuckle using special 
tools and a hydraulic press. 

CAUTION : 
Take care not to distort the splash guard. 

@ Hold onto the hub to keep it from failing when 
pressed clear. 

D R I V E R  
07965-6340 7 00 

18. Remove the splash guard. 

NOTE: Assemble the hub a rd  knuckle in rhe 
reverse order of disassembly. Use a new spindle 
nut, and stake after rorqtiing. 



Front Suspension 

r Wheel Bearing Replacement 

I Removal I Installation 

1. Remove the outboard dust seal and 72 rnm snap ring, 
then remove the outboard Inner bearing race and 
bearrng. 

, 2. Flip the knuckle over and remove the rnboard dust 
seal, ~nboard Inner bearlng race and bearlng. 

3. Press the bearing outer race out of the knuckle 
using special tools as shown. 

BEARING PRESS 
OUTER DRIVER 
RACE 07749-0010000 

FRONT HUB DISI 
ASSEMBLY TOOL D 

DISIASSEMBLY 
TOOL C 
07965-6920300 

HUB UISIASSEMBLY TOOL BASE A 
07965-6340301 

1 .  Press the bearing outer race into the knuckle using 
special tools. 

CAUTION: Maximum press load: 2.5 tons. 

FRONT HUB 
DISIASSEMBLY TOOL F 
07965-SAOC636 

1 

DRIVER 
07749-001 0000 

DISIASSEMBLY TOOL BASE A FRONT HUB 
07965 -6340301  DISIASSEMBLY TOOL B 

07965-6920200 

2. Install the outboard ball bearing and its inner race 
in the knuckle. 

4. Remove the outboard bearing inner race from the 
NOTE: Pack both wheel bearings with grease be- 

hub using special tools and a bearing puller. 
fore installation. Also apply grease to the outer 
race and both inner races. 

H U B  

FRONT HUB DIS/ 
ASSEMBLY TOOL A 

07965-69201 00  

Fd "1 OUTBOARD 
DUST SEAL 

FRONT HUB 
DISIASSEMBLY TOOL B 
07965 -6920201  

5 .  Then, remove t he  outboard dust seal from the hub. 

NOTE: Wash the knuckle and hub thoroughly 
before re-assembly. 

3. Install the 7 2  rnm snap ring in the knuckle groove 
securely. 

72  rnm SNAP RING BEARING INNER RACE 

OUTBOARD BALL  BEARING 



4.  Pack grease in the groove and around the sealing lip 
of the outboard dust seal. 

5. Drive the outboard dust seal into the knuckle, using 
special tools and hammer, untit i t  i s  flush with the 
knuckle surface. 

' *  
" --__ 
t- ---- 
-- 
P7+---- DRIVER 

' I 07749-0010000 

' I 
FRONT HUB TOOL F 
07965- SA00600 

6 Install splash guard 

INBOARD 
tNNER RACE BALL BEARING 

7 .  Turn the knuckle upside down and install the in- 
board ball bearing and its inner race. 

8. Place the front hub in special tool fixture, then set 
the knuckle in position and apply downward pres- 
sure with a hydraulic press. 

CAUTION: Maximum press load: 2.0 tons 

PRESS 

DRIVER 
07749-001 0000 

r1 FRONT HUB DiS/ 
I ASSEMBLY TOOL E 

07965-6920500 

FRONT HUB DiS/ 
ASSEMBLY TOOL A FRONT HUB 

07965-69201 00 
FRONT HUB 
DISIASSEMBLY 
TOOL 5 
07965--6920201 

9. Pack grease in the groove and around the sealing 
lip of the inboard dust seal. 

70. Drive the inboard dusr seal into the knuckle using 
special tools. 

INBOARD 
BUST SEAL 

FRONT HUB DIS/ 
ASSEMBLY TOOL F 
07965-$A00600 

/ 
DRIVER 
07749-001 0000 

DUST 

ASSEMBLY TOOL B 
07965-6920201 



Front Suspension 

r Upper Arm Inspection/Disassembly/Reassembly 

I .  Remove the front wheels I - 
2 .  Rock the upper ball joint front-to-back wtth a 

force of approx. 30 kg (65 Ib) .  

UPPER A R M  

B A L L  JOINT 

I 4. Lightly hold the upper arm anchor bolts in the jaws 
o f  a vise as shown. 

HOUSING SEAL UPPER A R M  BOLT 

5. Remove the upper arm bolt, upper arm dnchor bolts 
and seals 

1 6 .  install the upper arm in a vise 

7. Remove the upper arm collar. 

UPPER A R M  
BUSHINGS 

" COLLAR 

8. Drive out the upper arm bushings with the round 
end of a bar. 

9. Replace the upper arm bushings, upper arm bushing 
seals and upper arm collar w ~ t h  new ones. 

HOUSING SEAL 

1 c- UPPER ANCHOR BOLT 

Replace. 

I 
1 

I UPPER A R M  BUSHING 
SELF-LOCKING N U T  Replace 
55 N m  (5.5 kg-rn, 40 Ib-ft) 

ANCHOR BOLT SEAL 
F1 

C UPPER A R M  

I 
10 x 1.25 rnrn BOOT 
55 N.m (5.5 kg- rn ,  40 Ib- f t )  



10. Coat the ends and insides of the upper arm bushings 
and sealing lips of the upper arm bushing seals with 
grease. 

1 1 .  Lightly hold the upper arm anchor bolts in a vise. 

UPPER A R M  BOLT 

55 N.m (5 .5  kg-m, 40 Ib-ft) 

12. Apply sealant to  the threads and underside of the 
upper arm bolt heads and self-locking nut. Install 
the upper arm bolt and tighten the self-locking nut. 

NOTE: Do not apply sealant to  the areas other 
than specified. 

13. After installing, adjust the camber (page 20-3). 

- Damper Removal 

1. Remove the damper pinch bolt. 

2.  Remove the damper fork bolt and remove the 
damper fork. 

DAMPER ASSY ---- I 

3.  Remove the damper assembly. 



Front Suspension 

r Damper Disassembly and Inspection 

1 Compress the Damper sprlng iislng a Spr~nq Corn 
pressor, then temove t he  self locking nut 

Follow sprlng compressor manufac- 
turer s ~nstructions carefully. 

CAUTION : Do not compress the spring more than 
necessary to remove the nut. 

DAMPER MOUNTlNG iF!* 
DUST COVER 
SLEEVE 

'A- Ll (Commercially ava~lable) 

2. Remove the spring compressor and disassemble the 
damper as shown in the next column. 

3. Check for smooth operation through full stroke, 
both compression and extension. 

4. Also check for smooth operation in short strokes of 
5-10 cm (2-4 in). 

Replace the damper if resistance is uneven or jerky. 

NE EDS 

NORMAL REPLACEMENT 

n il 

DAMPER CAP 
I 
I 

40 N,m (4.0 kg-m, 29 Ib-ft) 
SELF-LOCKING NUT 
Replace. 
30  N.nl 13.0 kg-m. - 7 22 Ib-ft, 

SEAL AMPER MOUNT I 
MOUNT BASE DAMPER BUSHINGS 

Check for weakness I 
COLLAR 

e O r  damage 

UPPER SPRING SEAT 
Check for damage. 

BOOT 

BUMP STOP 
Check for weakness 
or damage. 

COIL SPRING 
Check for weakened -- 
compression or damage. 

DAMPER UNIT  
Check for leaks and 
faulty operation 



- Damper Reassembly 
I 

1.  Compress the shock absorber spring in the Spring 
Compressor, and install the spring on the damper. 

2. lnstall the bump stop, boot, upper spring seat, col- 
lar and bushing on the damper shaft. 

3. lnstall the mount base and bushing on the damper 
shaft, Position the mount base so that one of its 
stud bolts aligns w i th  the aligning tab on the 
damper. 

'----- M O U N T  BASE 

SPRING 
COMPRESSOR 

ALIGNING TAB 

4. lnstall the washer on the damper shaft. lnstall and 
tighten a new self-locking nut. 

I SELF-LOCKING N U T  
30 M.m (3.0 kg-m, 22 Ib-ft) 

DAMPER SHAFT 

r Damper installation 

I 1 .  Loosely install the damper on the frame with the 
aligning tab facing the inside of the frame. 

2. lnstall the damper fork on the driveshaft and lower 
arm. lnstall the damper in the damper fork with the 

40 N,m (4.0 kg-m, 29 Ib-ft) 
I 

DAMPER PINCH BOLT DAMPER FORK BOLT 
10 x 1.25 mm 12 x 1.25 mm 
44 N.m 14.4 kg-m, 32 Ib-ft) 65 N.m (6.5 kg-rn, 47 Ib-ft) 

3 Rd~se the knuckle u n t ~ l  the weight of the car IS 

placed on the damper 

NOTE The mounP base bolts should be t~gbtened 
w ~ t h  the damper under vetl~cle load 

4 Trghten the damper pinch bolt. 

5 Tighten ti-t damper fork bolt 

6 Secure the darrper ossi.mbiy to the frame wi th the 
8 m m  mount nuts 





-- inspection and Reassembly 

NOTE: 
e Check all rubber parts for deterioration or 

damage. 

e Adjust the rear wheel alignment when any of 
these parts are removed and reinstalled or re- 
placed. NYLON INSERT 

Replace the self-locking bolts if you can easily 
thread a nut past their nylon locking inserts. 

LOWER ARM SELF-LOCKING BOLT 
10 x 1.25 mm 
55 N.m (5.5 kg-m, 40 Ib-ft) 

BAR 
SILICONE GREASE I I 

RUBBER BUSHING 1 1 
Check for deterioration 
o r  damage. \\ 1 

LOWER ARM 8 x  1.25mm 

Check for  damage. 22 N.m (2.2 kg-m, 16 Ib-ft) 

SELF-LOCKING N U T  

83 N.m (8.3 kg-m, 60 Ib-f t )  

REAR WHEEL 
HUB CARRIER 
Check for damage 

BUSHING A Refer to page 20-23 

SELF-LOCKING PINCH BOLT 

SILICONE 
10 x 1.25 mm 
55 N.m (5.5 kg-m, 40 Ib-ft) ' . 

GREASE 

10 x 1.25 mm 
65 N.m (6.5 kg-m, 47 Ib-ft) 

12x  125mm I RADIUS ROD BRACKET 

70 N.m (7 0 kg-m, 51 Ib- i t )  

12 x 1.25 mm 
83 N m (8.3 kg-m, 60 Ib-f t )  

RUBBER BUSHING A 
Check for deterloral lon 

I I 
or damaqe 

I 

I RUBBER BUSHING A 

I - Check for de te r~ora t~on ,  

RADIUS ROD RADIUS ROD 
ADJUSTING BOLT Check for bending or 

GREASE Rear wheel  al ignment, 
damage. 

see page 20-5. SILICONE GREASE 



Rear Suspension 

r Damper Removal and Disassembly 

Block front wheels before jacking up 

1. Jack up rear of car and support on safety stands in 
groper locations. 

I 2. Remove rear wheel. 

1 3 Removc thr I?rake hose cramp boll. 

4. Remove the stabilizer bar from the lower arm. 

1 5. Loosen the lower arm bolt. 

6. Loosen the radius rod nut and hub carrler bolt. 

7 .  Remove the damper lock bol l  and remove the 
dalnper from the hub carrler. 

8. Unscrew the mount nuts and remove the damper. 

9. Compress the damper spring ilsing Spring Compres- 
sor and remove t h e  self-locking nut. 

Follow spring compressor manu- 
acturer s instructions carefully. 

CAUTION : Do not compress the spring more than 
necessary to remove the center locknuts. 

10. Remove Spr~ng Compressor and d~sassernble the 
dampct. See next column. 

SELF-LOCKING NUT 
Repljce 

8 x 1.25 m m  
2 2  N.m (2.2 kg-m, 16 Ib-f t )  

----a 
MOUNT 

/ WASHER 

SELF-LOCKING N U T  
Replace 
55 N.m (5.5 kg-tn, 40 Ib.ft) 

DAMPER RUBBER 
BUSHINGS 
Check for weakness or 
damage. 

OUNT BASE 

SPRING MOUNT 
RUBBER 

DUST COVER 

BOOT 
Replace ~f cut open - 
o r  torn. 

, , 

COIL SPRING 
Check tor damage. 

BUMP STOP 
Check icjr cracks or 
damanr. 

DAMPER U N I T  
Check for ieaks; ~ i s o  for ---------a, 
fnul :~ opt:ration, cee 
pace 20-23 



Damper Inspection and r Reassembly 

1. Check for smooth operation through full stroke, 
both compression and extension. 

I 2. Also check for smooth operation in short strokes of 
5-10 cm (2-4 in.). I 
Replace the damper if resistance is uneven or jerky. 

1 3. Check for abnormal noise or binding during above I I tests. 

I 4. Check for oil leaks. I 
5. Compress the damper spring in the Spring Com- 

pressor and install the spring on the damper. 

6. Install the bump stop, dust cover, boot and spring 
mount rubber. 

7. Install the damper mount base with its "OUT" 
mark opposite the aligning tab on the damper. 

"OUT" MARK 

DAMPER 
MOUNT BASE 

SPRING COMPRESSOR & ALIGNING TAB 
07959-§A50000 

8. Install the damper rubber bushing and mount 
washer on the damper shaft. Install and tighten a 
new self-locking nut. 

SELF-LOCKING NUT 

DAMPER SHAFT 

r Damper installation 

NOTE: Install the rear suspension in the reverse 
order of removal, noting the following: 

1. Align the tab on the shock absorber with the slot in 
the hub carrier and assemble. 

DAMPER ASSEMBLY 

HUB CARRIER I n 

55 N.m (5.5 kg-m, 40  Ib-ft) 

2. Tighten the self-locking bolt to  the specified torque. 

3. Tighten the lower arm bolt and the radius rod 
adjusting bolt loosely in frame. 

RADIUS ROD ADJUSTING NUT 
l o x  1.25 mm LOWER ARM BOLT 
65 N.m (6.5 kg-m, 47 Ib-ft) 10 x 1.25 mm 

I 65 N.m (5.5 kg-m, 40 Ib-ft) 

HUB CARRIER NUT 
83 N.m (8.3 kg-m, 60  Ib-ft) 

4. Place jack under the hub carrier and raise until the 
car just lifts off of safety stand. 

5. Tighten the lower arm bolt to the specified torque. 

6. lnstali the stabilizer bar. 

7. Tighten the radius rod adjusting bolt to the speci- 
fied torque. 



Rear Suspension 
Wheei Bearing and Seal 

1 .  Remove the rear brake callper (sect~on 21 ) .  8 Check thdt tne hedrinq tdces dre sed'vd pruperly 

2 Removc the I P ~ I  hub cdp A 

3. Remove the cotter pin and pin holder 

4. Remove the spindle nut, then pull the brake disc 
off. 

SPINDLE N U T  
Tiqhpen)ni: paoe 20 25  

W H k E L  BEARINGS A 

REAR BRAKE DISC I 
P I N H O L D E R  

5. Drive the cutboard arid ~ n l ~ o a r d  bedrlng races out of 
the brake d~sc Punch In a crlss-cross pattern to 
avo~d cocking the bedrtng race In the borr 

I N O T E  Clear1 bedring sedts thoroughly before golng 

6 Drive in the inboard beating :ace uslnq Dr,ver arid 
Rttachmeqt 

T i  D R I V E R  K- :I>/ 01749-001 0000 

E A R I N G  D R I V E R  
7946-69201 00 

7. Turn the disc over jrlti clrl~:e in the outboarcf heat~rig 
race the samc \way.  

9. Pack multipurpose grease into both bearings and 
also in the shaded areas shown below. 

10. Place the inboard bearing in the disc. 

1 1 .  Apply grease to  the hub seal, 4s shown below, and 
carefully tap ~ n t o  place using a mallet. 

NOTE: Tap In a criss-cross pattern to prevent 
cocking the seal in the bore. 

12. Si,p the disc owet the spindie, then 1ns:ai' :he out 
board bearlna, hub washer-, and sptndie nut. 

13. To:-cjue thc sp~ndle :la! a n d  secure as sho~:n on rlext 
paqe. 



B 
I .  Asply grri.asi: or oii 07, t he  spindle nut and spi i~die 

th reads.  
2 .  11-~sfaii and tighten the spindle nut to  25 N- in (2.5 

kg-m, 18 fb-fT! and rotate the brake disc 2-3 turns 

I by hard,  tlren re:ighten the  spindle nut to 25 lai-rn / 12.5 kg-m, if3 { b i t ) .  

/ 3 .  
Repeat s?ep 2 :inti1 rhe  sgi!~dle nu t  holds that 

I - ~ c i q u e .  .- 
1 4. Loosen ;he spirdle cui- to 0 RI-n-l (O kg-m, 0 Ib-ft:. 

I NO:'E: I-oo:;cr: the r!ct ~lnr i l  it just breaks free, but 
cit:es not tur?. 

1 5 .  Retighten the  spindl2 nu?. to 5 5 N+m (G .55  kg-m, 
I 40 ib-fti. 

6. Set the  pic I-iofder- so s i o t . ~  w,il be as ciose as possi- 
hie to  hole in spinc"ie. 

7 .  Tignten the spindle n u t  just e n o i l ~ h  Is  align slot and 

I 
hoie, :hen secure wit?, a new carter pin. 

I 

PIN HOLDER 

- Bearing Brag Measurenqent ---- 
1 

1. Remove the both rear brake cniipers. 

2 .  Check drag cn  rear bearing by turning the brake 
disc with spring scaie. 

Standard baaring drag: 
4-18 N (0.4-1.8 kg, 0.9-4.0 Bb) 

If reading exceeds limit, check spindle ntlt torque 
and check for damaged bearing. 





Brakes 
Carbureted Model 

Illustrated Index ............................... 2 1 -2  

Front Brakes ................................... 2 1 - 4  

. Master Cylinder ............................. 2 1 10 

. Brake Booster .................................. 2 1 1 4  

Rear Brakes ..................................... 2 1 -23  

Brake Swi tch  ................................... 21  -33  

Parking Brake ................................ 2 1-34  

Fuel Injected Model 
... 

Illustrated Index ............................... 2 1-35 

Front Brakes ................................... 2 1-36 

Master Cylinder ............................... 2 1-41 

Brake Booster .................................. 2 1-44  

. . Rear Brakes ................... = - - - ...... 2 1-56 



Carbureted Model 
Brakes 

Index 

MASTER CYLINDER Brake hoses and pcpcs inspecticn 

Removal,'lnstallation, page 21-10 p ~ g ~  21-32 
Overhaul,'lnspection, pages 21-1 1 and 7 2 
Reassembly, page 21 -1 3 
Swi tch  Test, page 21-33 

DUAL PROPORTIONING V A L V E  
Removal Inspect~on, paqe 21-10 

REAR BRAKE 
DISC BRAKE 
Index/lnspection, page 21 -23 
Pad Inspec?~onlReplacement. page 21 24 
Callper Disassembly, page 21 -26 
DISC Inspect~on, page 21 -31 

PARKING BRAKE 
Adjusrrnenr, page 21-3 
Disassembly: lnstr? l~a~i~n,  pace 21 -34  
Swi tch  Tes?, page 21-33  

BRAKE LIGHT SWITCH 
Insppction, page 21-3 
Adjustment, page 21-3 
(Pedal He~ght )  

FRONT BRAKE BRAKE BOOSTER 
Index,l nspection, page 21 -4 Removal,'lnsrnlIat~on, pdge 21-112 
Pad Inspection;Replacement, pbge 21-5 index! 1 ns?ecti@n, Page 21-74 
Caliper, page 21-6 D~sasscmbly,Reass~mbly, page 21-16 
DISC, page 21-8 Rebuild k i t ,  page 21-1 7 

Ad~ustment ,  page 21-22 



Pedal Height 

1.  Loosen the brake light swttch locknut and back off 
the brake light switch until i t  is no longer touching 
the brake pedal. 

I B R A K E  LIGHT PUSHROD L O C K N U T  I 
SWITCH 

\ I 

BRAKE L I G H T  
SWITCH L O C K N U T  

P E D A L  P L A Y  
1 

I ' i 
1-5 mm (3164-13164 1n.1 

P E D A L  H E I G H T  
176 mrn ( 7  in.) 

2 .  Loosen the pushrod locknut and screw the pushrod 
in or out with pliers until the pedal is 176 mm (7 in.) 
from the floor. After adjustment, tighten the lock- 
nut f irmly. 

P U S H R O D  

3. Screw in the brake light switch until its plunger i s  
fully depressed (threaded end touching the pad on 
the pedal arm). Then back off the switch 1::2 turn 
and ttghten the locknut firmly. 

CAuTlON : Check that brake lights go o f f  when 
pedal i s  released. 

B R A K E  L I G H T  S W I T C H  

Parking Brake 
- Adjustment 

NOTE: When the rear brake caliper has been servic- 
ed, depress the brake pedal several times to  set the 
self-adjusting brakes before adjusting the  parking 
brake cable. 

Block the front wheels before jacking 
of the car. 

1. Ra~se the rear wheels of f  t h e  ground. I 
2. Loosen the equalizer adjusting nut in the console. I 
3. Pull the parking brake lever up one notch. 

4. T~gtiten the equaltzer adjust~ng nut unti l  the rear 
wheels drag sltghtly when turned. 

5. Release the brake lever and check that the rear 
wheels do not drag when turned. Readjust i f  neces- I 
sary. 

With the equalizer properly adjusted, the rear brakes 
should be fully applied when the parking brake lever 

I 
is pulled up 4 to  8 clicks. 

E Q U A L I Z E R  I 



Front Brakes 

NOTE 
@ Coat piston, piston seal, and callper bore wi th 

clean brake fluid 
@ Replace ~ l l  rubber parts wi th new ones when 

ever disdssernbled 



Brake Pad 

1 .  Remove the front wheels and support the front of 5. I f  lining thrckness is less than service limit, replace 
car on safety startds. both pads as a set. 

2 Remove caliper pin A bolt drtd pivot cdliper up out 
of the wdy 

CWLiPEFk BODY 

CALIPER PIN W BOLT 
18 PJ.m (1.8 kg-m, 13 Ib.ft) 

3. Remove the p;d shim and pads. 

4. Using a vernier caliper, measure the thickness of 
each brake pad lining, 

P A D  

\ 

Apoly anri-seize: 
compccqa. SHOE 

NOTE: Before replacing or instailing new brake 
pads, coat the backs of the pads and shims w ~ t h  
anti-seize compound. 

6. Check for graaves, cracks or rust. 
Clean the caliper thoroughi',i and remove al l  rust 

7 .  Install the pad retainers. 

I N67-E bhLa;;,,urei;?!;.nt does not include shcc ?'nick- I 1 
nesc. 

Brabtc Pa3 lkl@':,r.:s: 

Standzrot: 9.5 min !L3.374 i n , )  
Service Limit: 3.12 r?,m ( 3  318 in.) 

C A L  [PER BRACKET PAD RETAINERS 



Brake Pad Brake Caliper 

r InspectionlRepllacement (con%") ,- Disassembly 

8 .  Apply a Thin coat of anti-seize compound between 
the shim and the pad, then install them with the 
shim on the outside. 

PADS PAD SHIM 
Apply anti-seize compound. 

9. Loosen the bleed screw slightly and push in the 
piston so the caliper will f i t  over the pads. Tighten 
the bleed screw. 

10. Pivot the caliper down into position, then reinstall 
the caliper pin A bolt and t~ghten to  18 N.m (1.8 
kg-m, 13 lb-ft).  

NOTE: Install the inner pad with pad wear indi- 
cator on the inside. 

INNER PAD 

- > 

OUTER P 

I PAD SHlM I 1  
10 Depress the brake pndai several tlmes to make sure 

the caliper works, :hen road-test 

1 Unscrew the bdnj0 bolt and remove the brake I~nc  

2 .  Remoile the cal~pcr pln boits, then remove the 
cal~aer. 

NOTE. Avoid damaging tile spiash guara  on the 
callper pin B S I ~ P  

BANJO BOLT CALIPER PIN B BOLT 
35 N.m (3.5 kg-m, 25 Ib-ft) 19 N.m (1.9 kg-m, 14 Ib-ft) 

CALIPER BODY CALIPER PIN A BOLT 
18 N , m  (1.8 kg-m, 73 Ib-ft) 

CAUTION : 
@ Avoid spilling brake fluid on paint as i t  may 

damage the finish. 
@ Plug the end of the brake hose with a shop rag 

to prevent brake fluid from flowing out of the 
brake hose after disconnecting. 

3. Remove the boot clip dust seal and pad spring. 

DUST COVER 

PAD SPRING 



4. Place a wooden block or shop rag In the cailpei 
opposite; The piston, then carefully remove the 
plston from the caliper by applying air pressure 
through the brake line hole. 

1 

1 Clean tht plston and cyl~ndor bore with brake fluid 
and inspect for weor or ddvdqt  

2. Appl) brakc f!uid to  a new piston seal, then install 
a new piston seal in cylinder groove. 

Do not place your fingers in front of t he  piston. I I I 
@ DO not use high air pressure; kcst ;iri OSB1A 

approved 30 PSI nozzle. 

5 .  Remove the piston seal 

CAUTION: Take care not to damage the cylinder 
bore. 

PISTON SEAL 
Replace. 

1 

3. Lubricate the pistorr wi ih brake fluid, then slip the 
hoot onto the groove-!ess end of the piston. 

4. Hold thc piston sligi3tly abovi :he caliper, then 
g t i n t ! ~  guide thti bcttom ridge of t h u  boot into the 
callpc* wz!!. 

DUST S E A L  $BSIQM SILICONE GREASE 



Front Brake DS~C 

I .  Eeniove t i - ~ ( ~  i r ~ f i t  ~ h e c k ,  snd r::pporr t i l t :  front of 
czr on safety stands. 

2. Remove caliper prn A 03!1, thcn pivot thr: c,i:tper 
u p  out of the w:iy on rhe uppe'i guide pin bol l ,  acd 
remu.;e the pads dnd pad .-?t,iincrs (pa!?i~ 21 - 5 ) .  

3. Inspect the disc surface for Grirnves, ciecks, ar.d 
rust. Clean the disc thoroughl\, 2nd rt?mcvi: ,311 

rilsP. 

4 .  Use the lug nut: l o  n ~ j l d  tki: disc securoiy a g ~ i n s t  
the hub, then mount a diai i r rd i~ator  as shown. 

Brake Dese Rur-esut. 
Sstv lce L~ml t  O ? C  mrr: {t 004 rn.)  

5 .  i f  :'?c disc i s  bc:ycnd r::c sc.r<~;c:r !imii,, i,:':er ?c l'?c 
Horic,: Erakc Di:>c Grir-der il'i,rnu;.; :n stt ;hir c~3n be 
ground i f  $1 car3't be :jroijr,d. r<.ric;bc! i l  J R ~  ;rts:i:i1 i: 

new or?e. "T"i?~n, i-c,r;sl,,li I hc  ;~:[ipc r !;~-,?ci.:c't ;:nc 
:orq:irJ ?hc bolt, to 71: i;i..~ (7 ,E rq-":, 5E 11: ;I). 

1 .  R c r n ~ v c ?  ri-!t b:o,>t wi;c,ais, dnd ;upport  t i l e  fror:t of 
car ,n 5dfcTy  ~i.;?ii~. 

2 .  $Jc?vi ?lit calipe~ ;.,-;d pdds oui  of thc way as de- 
scribed In t5e prccediny column. 

3.  L)iir?g > rnicrorn;~ter, rrieas!ircs disc thickness a t  
eighl points, approx~mateiy 45: apart  and 10 mm 

io.39 in , '  i i i  lr0r-v t '?c ocllri edge of the dlsc. 

MlCROMETER 
Measure a t  10 mm 

(0.39 in.)  f rom edge 

Brake Disc Tltickness: 
Standard: 19 181114 (6.75 in.) 
Max. Refinishing Limit: 17 mrn (0.6% in.) 

Bral.,e Dtsc P ~ r a i ! e i ~ s m :  
The difference betweerr any thickness mea- 
srsrelnenls shouid not be mare than 8.13185 mrn 
(8 8886 in . ) .  

, I; i h t  disc i s  m y o n d  the limits for th~ckners or 
p;:r,i!'i-!;snl, refer to t hc  H o r i d ~  Brakc Disc Grinder 
Mznlic:: ic st-:! i i  I: can be r;inuild. i f  it can't be 
?rc;und, ii.1-ca.t. , t  ;:nd :nr,tall a RCVV cne .  Then, 
ri::r\:;:;,' t l ~ c  c ; / i p ~ r  briiok&::t ;~nd torclue :he bolts 
'.I: 78 ih.r.r: i7 .2  k!j-!n, 56 ib-f:). 

NOi-E: A now disc should be ground if i?s runout is 
g?eetr:r t han  0.1 0 r ~ m  (0.004 in). 



Bleeding 

NOTE: The ;escr,~oi on :P,e 9n,is:i.,, c:, ;!ride; -!.:st 1 ""MR 
bt. f ~ ~ i l  3~ :h,c stat :  of biicding pl.occ:du~-c .,nd 
checkcd a f t e r  bleeding C ~ I C ! ~  v~het:l c\':ndes. Add 
fiuid as  ri.qiiired. Use on,,, DOT 3 i c i  'j: Er;il..e "uid. 

I 
BRAKE BLEED SCREW 
9 N = m  i0.9 kg-m. 6 16-ft) 

I 
I 2, iuosc7 lR0. bi2k.X b l ~ f d  SCrr:'& 10 J IZL'J o i l  '13 F S C J p C  

I from ~ b , ;  syj:em. Tiirn tighter: r i i t  bictbd S C I C W  ~ securi.;iy 

Bleeding Sequence 

3 .  Repeat  tnr procedure for  e j c h  wheei ,n the se- 
quence shown above, i ~n r l l  air bubblts nc longtr 
appebr rn t h e  f!uid. 

FRONT 
BRAKE ELEED SCREW 
10 x 1.0 mm 18.39 x 0.84 in.) 
9 N.m (0.9 kg-m, 7 l b - f t i  



Brake Booster. Master Cylinder, 
Proportioning Valve 

Index 

CAUT~QM : Avoid spiiiing brake fluid o n  pa in ted 
surfaces as severe daanage can result, Wipe up 
spilled fluid a t  asace and rie?se well with clean 
water. 

45 N.m (1.5 kg-m, 40 ib-fa) 

1 
DUAL PROPORIiONlNG V A L V E  i M A S T E R  CY L l N D E R  

To Ic f t  rear b l , i k ~  O~~- th ,u l  Inspi c t ion p m i  21  1 i 

(1.3 kg-tn, 

10 N.m (1.0 k g - m ,  7 Ib-f?) 15 N m  ( 1 . 5  k g ~ m ,  10 Ib-ft) \ 
B R A K E  BOOSTER 
Inde.<, ' l~,sr~ection, psye 21 -14  
Tesi ,  ado? 21-7 5 
3,s?sse ivbly ,  P J ~ E  21-16 
Rcb' ihd k t * ,  page 21-17 
? c r s s c n : i l , y ,  p , i ~ c  21.18 



Master Cylinder 

CAUTION : NOTE: 
Avoid spilling brake f l u ~ d  on painted surfaces as D Wash all removed parts ~n brake fluid and blow 
severe damage cart result. Wipe up spilled f luid dry with compressed alr. Blow open all passages 
at once and rinse well with clean water. and fluid ports. 

e Replace all rubber parts with new ones whenever 
e This symbol represents brake fluid. Use the cylinder is disassembled. 

only DOT 3 or 4 brake fluid. @ To prevent damage, liberally apply clean brake 
fluid to the piston cups before installation. Use 
special tool to install the cups. 

RESERVOIR CAP /*'rT' g_____L- C ~ P C ~  i o l  ~ I O C ~ J ~ P  

cf  vent holes 

F L U I D  L E V E L  SENSOR -- Check operdtlon o f  

float and reed switch 

//I> 
</-_J------ RESERVOIR SEAL 
--/ 

FILTER E3/ Remove ?ed~rner>t 

'3 p&w RESERVOIR 

I PRIMARY PRESSURE CUP 
b PISTON CUP / 

MASTER CYLINDER 
Check bore for wear or 

CUP STOPPER , 
,,' , 

M E T A L  GASI<ET SNAP R I N G  

STOP BOLT 
9 N rn (0.9 kg-rn, 6 Ib-h) 

/ ' 
SECONDARY 
SPRING 

Inspe~l  for wear or damage 

\ 

SECONDARY PISTON A 

\ STOPPER lnspecr for mear  or rii;mac?e 

SECONDARY SCREW 
1.3 N m 
!0.13 kg-m, 1 i b - f t i  

SNAP R l N G  

CUPS 





1 .  Lubricate new piston assemblies with brake fluid, 
then install in the master cylinder. 

NOTE: To ease assembly, rotate the pistons while 
inserting. 

ASSEMBLY SNAP R I N G  

2 .  Press down on the cylinder as shown, then install 
the stop bolt. 

NOTE: Replace the piston stop bolt metal gasket 
with a new one. 

METAL GASKET 

\ 

PISTON STOP BOLT 
6 x 1.0 mrn 
9 N.rn (0.9 kg-m, 7 Ib- f t )  

3. Turn the master cylinder over, press down on the 
secondary piston, then install the inner snap ring. 

I 4 Install the secondary cups, bush~ng, and outer 
snap rlng. 

5. Install the s e ~ l  on the master cyl~nder mountlng 
flange. 

CUP SEAL 

SECONDARY CUPS 

SILICONE GREASE 
\ I 

STOP PLATES SNAP RING 

NOTE: Master cylinder push rod- to-p~s~on clear- 
ance must be checked and adjustments made, i f  
necessary, before insta!ling the master cylinder 
(page 21-22). 



Brake Booster 
- Index and Inspection 

Booster tes t i~~g is oil iiext pdge 

NOTE: - - 

d Parts mdrkedk are ava~ldble with rebu~ld krt and must be replaced whenev~r d~sasscrnbled 

d on thls paae refers to s~licone grease 

d Scr~be an aligning mark across the front and rear housings so you can reassemble in their original positions (page 

21-16). 

BOOSTER SPRING 

OUTER V A L V E  
SPRING 
Check for f a t ~ g u e  

BOOSTER CHECK V A L V E  / 
,' I \ 

REACTION l DISC@> ',*\ '*$\F BOOSTER PISTON 
Check f o r  cracks, 

'$, d e c e r ~ o r s t ~ o r  or REAR HOUSING 
A - . . ~ , . ~  Check for d ~ s t o r t ~ o n  - 

Replace 
PIN 

0 RING 

BUSHING RETAINER t THROUGH BOLT 

SNAP RING" 



Functional Test 
1 .  With t h e  engine stopped, depress the brake pedal 

several times, then depress the pedal hard and hold 
that pressure for 15 seconds. I f  the pedal sinks, the 
master cylinder, brake line or a wheel cylinder i s  
faulty. 

2. Start the engine with the pedal depressed. I f  the 
pedal sinks slightly, the vacuum booster i s  work- 
ing. I f  the pedal height does not vary, the booster 
or check valve i s  faulty. 

beak Test 
1 Depress the brake pedal with the engine running, 

then stop the engine. If the pedal height 'does not 
vary while depressed for 30 seconds, the vacuum 
booster i s  OK. I f  the pedal rise;, the booster i s  
faulty. 

2. With the engine stopped, depress the brake pedal 
several rimes using normal pressure. When the pedal 
is first depressed, it should be low. On consecutive 
applications, pedal height should gradually rise. 
I f  the pedal position does not vary, check the 
booster check valve. 

Cheek Valve Test 
1. Disconnect the brake booster vacuum hose at the 

booster. 

2. Start the engine and let it idle. There should be 
vacuum available. I f  no vacuum is  available, the 
check valve i s  not working correctly. 
Redace the check valve and retest. 

VACUUM HOSE 



Brake Booster ,-- Disassembly 

1 Scitbe a n  aligning maik acicrjs the front and iear 
booster housings to ensure proper posltloning of 
parts on reassembly 

2. Remove the master cylinder. 

3. Remove the E-clips, and separate the front booster 
housing and the rear booster housing. 

E-CLIP FRONT BOOSTER 

HOUSING 

4. Remove the washers and seals from the rear hous- 
Ing, then remove the snap ring. 

SNAP RING BOOSTER SPRING 

SE'AL WASHER SPRING RETAINER 

5 .  Remove the spring retainer and booster spring 

6. Remove the retainer and the through bolt boots. 

RETAlNER 

BOLT BOOTS 

7. Remove the diaphgram from the rear housing. 

DIAPHRAGM 



8. Remove the yoke, push rod locknut, star locknut, 
adjuster and filter. ,3 6-9 b 

E-CLIP SEAL SNAP 9. Remove the snap ring, then remove the valve holder 
assembly. 

R I N G  

REACTION DISC 

E-CLIP 

BOOT 

@ 

FILTER B 

I ADJUSTER 

1 STAR 

DIAPHRAGM 

POPPET SILENCER A E-CLIP 
V A L V E  (Fel t )  

Remove the E-clip 
and disassemble. 

from the valve holder assembly 

FILTER B SNAP RETAINER 
(Sponge) RING 

BUSHING PISTON SEAL SNAP 
RING 

O-RING SILICONE 
GREASE 





5. Apply silicone grease to the inner and outer surfaces 
of the piston tube. 

Press the valve holder assembly ~ n t o  the booster 
plston tube, and ~nstall the snap rlng. 

L l c o N E  GREASE L, n 

6. Slip the filter (foam) over the end of the pushrod. 
Thread the adjuster and locknut onto the shaft but 
do not t~ghten. 

LOCK U T  C 

7 .  Apply silicone grease to the piston seal, then set the 
seal in position on the housing. 

NOTE: Make sure the lip of the seal i s  facing in, 
as shown in drawing below. 

8. Install the piston seal and bushing in the rear 
housing, and gently drive the retainer in until it is 
6 mm below the edge of the rear housing. 

CAUTfQN : If you drive in the retainer more than 
6 rnm, you may distort the piston seal. 

PISTON SEAL 

SILICONE GREASE 

RETAINER 

\ 

DRIVER 
//P7749-0010000 

ATTACHMENT C 
07947-671 01 00 
or 07965-6920500 

BUSHING 

SILICONE GREASE 

i 6 rnm (0.24 in.) 

I 

REAR HOUSING 
L. --A 

(cont'd) 



Brake Booster 

r Reassembly icont 'dl 

9 Install both through bolts, uslng the 0-r~ngs and 
snap rings. i 1 1. Install the boots onto the rhrough boits. 

SNAP RING 

THROUGH B'OLT \ 
O-RING 

10. Attach the booster piston to the rear housing, 
aligning the tab of the booster piston with the 
slot in the rear housing. 

TABS 

SLOT 

BOOT 

\ 

BOOSTER PISTON THROUGH BOLT 

12. Apply silicone grease to the bore of the booster 
piston, then install the push rod seat, reaction disc, 
output-rod, and retainer. 

REACTION 

GREASE 

OUTPUT-ROD 



BOOSTER SPRING 

I 

14. Install the spring retainer by compressing the 
booster spring, then installing the snap rings on the 
through bolts. 

SPRING R E T A I N E R  

i BOOSTER SPRING SNAP R i N G  

. - P P - e - v  -- 

15. install the washers and seals. 

16. Assembie the front booster housing onto the rear 
booster hous~ng, press down on the front housing, 
then install the E-clips on the through bolts. 

E-CLIP F R O N T  ROQSf ER HOUSING 

17 Adjust t h e  p~shrod clearance (page 21-22), and In- 
stijll the indster c\il~nder 

-- -- 

29 -21 



3rake Booster 
- Pushrod Clearance Adjustment 

NOTE: Master cylinder pushrod-to-piston clearance 
must be checked and adjustments made, if neces- 
sary, before installing master cylinder. 

1. Using the Rod Bolt Adjustment Gauge, adjust bolt 
so the top of i t  is flush with end of master cylinder 
piston. 

SECONDARY PISTON 'b--q 
ADJUSTING NUT 

\ 

ROD BOLT ADJUSTMENT 

2. Without disturbing the adjusting bolt's position, 
put the gauge upside down on the booster. 

3. Install the master cylinder nuts and tighten to the 
specified torque. 

4. Connect the booster in-line with a vacuum gauge 
(0-30 in Hg) to the booster's engine vacuum sup- 
ply, and maintain an engine speed that will deliver 
500 mm Hg (20 in Hg) vacuum. 

5. With a feeler gauge, measure the clearance between 
the gauge body and the adjusting nut as shown. 

15 N.m (1.5 kg-m, 10 Ib-ft) VACUUM GAUGE 

\ (0-30 in Hgl 

LOCKNC 

* 
NGlNE 
ACUUM 

m 
Clearance: ADJUSTING NUT  

6. If clearance is incorrect, loosen star locknut and 
turn adjuster in or out to adjust. 

7. Tighten star locknut securely. 

0-0.4 mm (0-0.016 in.) I 



Rear Brakes 

RETURN SPRING 

27 N.rr~ (2.7 k g m ,  20 Ib-ft) 

LEVER GUiDE 

BLEED SCRE%' 
9 M.m (0.9 kg-m, 7 Ib-ft) 

RUBBER GREASE 
HONDA Cylinder Grease 
(PIN 08733 -  BO20E) or 
equivalent rubber grease 

CAM BOOT -e3/" SEALING WASHERS 

5 N.nl (3.5 kg-m, 25 Ib.ft) 

RUBBER GREASE 
HONDA CyBinder CYLINDER RUBBER GREASE 
Grease (PIN 0 8 7 3 3 -  Check for scoring HONDA Cylinder Grease 
BOZOE) or equivalent on cyl~nder wall (PIN 08733 - -5020E)  or 
rubber grease Cl RGLIP equivalent rubber grease 

BRAKE PADS / 
Check l ~ n ~ n g  th~ckness. 
See page 2 1-24 B A L L  BEARING 

GUIDE 
Check for weakness 
or damage PIN BOOT 

Check for deterio-atron 
or damaye 

RUBBER GREASE 
HOMDA Cylinder 

PIN A ----h Grease (PIN 08733.- 

slblGOIdE GREASE 

PISTOW 

'I 
PISTON BOOT 

PIN 5 
check io, sror,ng Check for deterloration 

o r  c~,.f+ce or damage 

RUBBER GREASE 
WON194 Cylinder Grease 
(PI& 08733-BOZQE) or 

39 N.m (3.9 kg-m, 28 Lb ft )  equivalent rubber grease 

I 
CALIPER BRACKET 
Check for cracks 



Brake Pad 

r InspectioniRepiacement 

1 .  Remove the caliper shield. 

I CALIPER SHIELD '10 N.m (1.0 kg-m, 7 Ib-ft) 

2. Remove the parking brake cable from the caliper. 

PARKING BRAKE CABLE 

LOCK PIN 

3. Remove the caliper mounting bolts, then remove 
the caliper. 

CALIPER 

30 N.m (3.0 kg-m, 22 Ib-ft) 

4. Remove the pads and using a vernier caliper, 
measure the thickness of each brake pad lining. 

NOTE: Measurement does not include shoe thick- 
ness. 

Brake Pad Thickness: 
Standard: 8.0 mm (0.315 in.) 
Service Limit: 1.6 mm (0.063 in.) 

PADS 

I 
SHOE 



5. I f  ltntng th~ckness i s  less than the servlce I~mit ,  10. Rotate the caliper plston clockwise into place ~n the 
replace both pads as a set.  cylinder and align the cutout in the piston with the 

tab on the Inner pad by turning back the piston 

~AUTION : Avoid twisting the plston boot. if the 
piston boot IS twisted, back it out to set properly. 

, 11. Install the brake callper. 
\ 

6. Remove the pads and pad guides 

7. Inspect the disc surface for grooves, cracks and rust. 
OUTER PAD 

8 Clean the caliper thoroughly and remove all rust 
Install the pad guides. 12. Install the parking brake cable. 

/-- 

,I - ,. * 

9. Instail new brake pads 



Brake Caliper 

I-- Disassembly 

7 .  Remove the caliper shield. 

I 6 x 3.0 m m  

CALIPER SHIELD 
10 N.m (1.0 kg-m, 7 Ib-ft) 

2. Remove the parking brake cable. 

BARKING BRAKE CABLE 
I PIN 

3. Disconnect the brake hose from the caliper by 
removing the banjo bolt. 

Remove the caliper by rernovlng the callper 
bolts. 

BAMJQ BOLT 
CALIPER 35 N m (3.5 kg m, 25 Ib-ft) 

. 
- -  - 

- - 

mount 

30 N.m (3.0 kg-rn, 22 ib-ft) 

CAUTION : 
@ Avoid spilling brake fluid on paint and instru- 

ment lenses as i t  may damage the finish. 
@ After disconnecting the brake hose, plug the end 

with a shop rag to prevent brake fluid from f l ~ w -  
ing out. 
Thoroughly clean the outside of the caliper be- 
fore disassembly to prevent dust and dirt from 
entering inside. 

5. Remove the piston and piston boot while rotating 
the piston. 

CAUTION : Avoid damaging the piston and piston 
boot. 

PISTON 

I I PISTON BOOT 



6. Pry off the clip and remove the adjuster nut. 

7. Remove the cup. 

BRAKE SPRING COMPRESSOR ! 0 7 9 6 0 - S A 5 0 0 0 2  
BALL BEARING 

ADJUSTER N U T  I PLAINWASHER 

PISTON 

,- 

c--- 

I PLAIN WASHER 

WAVE WASHER 

8. Remove the plain washer, wave washer and ball 
bearing. 

9. Remove the piston seal. 

CAUTION: Take care not to damage the cylinder 
bore. 

- I 
PISTON SEAL 

I RETAINING RING I 
I 

SNAP RING PLIERS 
0791 4-SA50000 

I 
SPRING COVER 

11. Compress the spring by turning the spring com- 
pressor shaft. 

12. Remove the retaining ring with Snap Ring Pliers. 

SPRING SEAT 
I 

I 
SPRlNG COVER 

13. Remove the  special tools, then remove the spring 
cover, spring and seat. 



Brake Caliper 

r Disassembly (contrd) 

14. Remove the retaining ring, using circlip pliers. 

O-RING 

KEY PLATE 

RETAINING RING 

15. Remove the key plate, pushrod, O-ring and pin. 

16. Remove the return spring, nut, lever, cam and cam 
boot. 

I RETURN SPRING I 
CAM 

LEVER 

17. Wash clean all removed parts in clean brake fluid. 

r Reassembly 

I 1. Coat the cam boot w ~ t h  rubber grease and instali it. 

2. Pack a l l  cavities of the needle roller bearing with 
silicone grease and install the cam with the threaded 
end facing up. 

CaUTlON : Avoid damaging the cam boot since it 
must be installed before installing the cam. 

I 

-/-, '& 
i/ 

3. Install the lever, lock washer and nut. 

C A M  BOOT 

I LEVER RETURN SPRING 

NEEDLE ROLLER BEARING 

4. install the return spring. 



5. Install the key plate on tne pushrod using a new 
O-ring. 

SNAP RING PLIERS 
07914-SA50000 

6. Install the pin, then coat the pushrod with clean 
grease and install on the cam being careful not to let 
i t  fall. 

NOTE: Align the lug on the key plate with the hole 
in the cylinder. 

7 .  Using the Snap Ring Pliers, install the circlip over 
the key plate. 

8. lnstall the seat and spring on the pushrod. Place the 
spring cover in the cylinder aligning the slits in the 
Rear Caliper Guide with the grooves in the cover. 

NOTE: Make sure that the grooves in the spring 
cover are aligned with the slits in the Rear Caliper 
Guide when installing the cover. 

IT+ 

REAR CALIPER 
GUIDE 

/ ; I  SLITS \ - 07973-Sf 

9. Install the Brake Spring Compressor on the spring 
cover. 

BRAKE SPRING COMPRESSOR 
0 7 9 6 0 - S A 5 0 0 0 2  

EAR CALIPER 

7973-SA50000 

10. Compress the spring until i t  bottons out. 

NOTE: Check that the caliper guide doesn't hang 
up while the spring is being compressed. 

(cont'd) 



Brake Caliper 
Reassembly (cont'd) 

11. Remove the Caliper Gu~de. Check that the flared 16 Coat a new plston seal and p~ston boot wlth rubber 
end of the spring cover 1s below the c~ rc l~p  groove as grease and tnstall them In the callper. 

PISTON BOOT 

07914-SA5000 

RUBBER GREASE 

12. Us~ng Snap R~ng Pl~e~s, Install the circl~p In the 
17 Apply some rubber grease on the outs~de of the 

piston and ~nstall ~t on the pushrod wh~le rotat~ng ~t 
13 Remove the Brake Spring Compressor. 

NOTE. Check that the c~ rc l~p  1s seated properly ~n CAUTION : Avoid damaging the piston boot. 

14 Apply some rubber grease to a new Piston CUP and 

~nstall ~t on the adjuster nut. 

NOTE: Note the ~nstallat~on dtrect~on 

BALL BEARING 

RUBBER GREASE 
PLAIN WASHER ADJUSTER NUT 

WAVE WASHER 

RUBBER GREASE 

Into the piston and secure w ~ t h  th 



Rear Brake Disc 

1 .  Block the iiorlt wheei;, suppor7 tne rear of the car 
on safety stanos, then remove the rear wheels. 

2. Rei;;o\~e the caliper bolts, l i f t  the caliper up out of 
the way, rhen  rerrrove the pads a:id pad guides (page 

3. inspect the disc surface for grooves, cracks, and 
rust Clean disc tharouyh!y and remove all rust. 

4, Mount a dial indlcatcr as shown. 

Brake Disc Runsut: 
Service Limit: 0.15 mm (0.06PS in.) 

5. Replace the disc if beyond the service limit. Remove 
ttw callper bracket and the old disc, then install a 
new one. R a ~ n s ~ a i i  the caliper blacker, and torque 

r Thickness and ParaHBeiism 

I .  B~OCK the front wheels, support the rear of rrie car 
on safety stands, then remove the rear wheels. 

2. Move the caliper and pads out sf the way as de- 
scribed in the preceding column. 

3. Using a micrometer, measure the disc thickness at 
eight points, approximately 45' apart and 10 mm 
(0.39 in.) from the outer edge of the disc. 

Replace the disc if it exceeds the following service 

I limits: 

Brake Disc Thickness: 
Standard : 70.0 mm (6.39 in.) 
Max. Refinishing Limit: 8.0 mm (8.31 in.) 

Brake Disc Parallelism: 
The difference between any thickness mea- 
surements should not be more than 0.015 mm 
(0.0006 in.). 

4. Replace the disc if beyond the limits. Remove the 
caliper mount and the oil disc, then install a new 
one. Reinstall the caliper mount, and torque the 
bolts to 39 Nom (3.9 kg-rn, 28 Ib-ft) 



Brake HoseslPipes 

r 
1. Inspect the brake hoses for damage, leaks, ~nterference or tw~st~ng. 

2. Check the brake l~rles for damage, rusting or leakage Also check for bent brake I~nes. 

3. Check for leaks at hose and line jotnts or connections, and ret~ghten ~f necessary. 

BLEED SCREW 
DISC BRAKE 9 N.m (0.9 kg-m, 7 Ib-ft) 

15 N.m (1.5 ig-m, 10 Ib-ft) BRAKE LINE-TO-BRAKE LlNES 
15 N.m (1.5 kg-m, 10 Ib-ft) 

BLEEpSCREW 
9 N.m (0.9 kg-m, 7 Ib-ft) 

BRAKE HOSE-TO-CALIPER 
35 N.m (3.5 kg-m, 25 Ib-ft) 



Parking Brake Switch Brake Fluid Level 
Brake Light Switch Switch 

Parking Brake Switch Test 

Attach one test probe of an ohmmeter to  the swrtch, 1. Remove the reservoir cap. Check that the float 
and the other to  the body. moves up and down freely. 

Replace the reservoir cap assembly ~f the float does 
Wrth the brake lever up, there should be continuity. not move freely. 

Wrth the brake lever down, there should be no 2. Check for continuity between the terminals w ~ t h  
the float up and down. 
There should be contlnurty wrth the float down 
and no contrnulty with the float ~1p 
Replace the reservoir cap assembly ~f necessary. 

RESERVOIR CAP 

Switch contacts open, a t  
proper f lu~d  level 

Check for cont lnu~ty between both term~nals with an 

With the switch plunger pushed In, there should be 
no contlnurty. 

@ W ~ t h  the sw~tch plunger released, there should be 

If no contrnu!ty, replace sw~tch. 

NOTE. I f  you replace the brake l~gh t  swrtch, or 
change 11s position, readjust pedai herght (page 

2V-33 





Fuel Injected Model Brakes 

Brake system bleeding, page 21 -9. 

MASTER CYLINDER 
Overhaul/lnspection, page 21 -41 
Disassembly!Reassembly, page 2 1-42 

\ 

REAR BRAKES 
Inspection, page 21 -56  
Brake pad, page 21-57 
Brake caliper 
Disassembly, page 27-59 
Reassembly, page 21 -61 
Installation, page 21-61 
Disc inspection, page 21 -65 

/ BRAKE BOOSTER 
Index and Inspection, page 21-44 
Tests, page 21-45 

FRONT BRAKES Disassembly, page 21 -46 
Inspection, page 2 1-36 Rebuild k ~ t ,  page 21 -49  
Pad inspeciion,'Replacement, page 21 -37 Reassembly, page, 21 - 5 0  
Caliper disassembly, page 21 -38 Adjustment, page 2 1-54 
Caliper reassembly, page 2 1-39 
Disc Inspection, page 2 1-40 



Front Brakes 

NOTE: 
@ C0a.t piston, piston seal, and caliper bore wi th 

clean brake fluid. 
9 Replace all rubber parts w i th  new ones when- 

ever disassembled. 

:2 mtn BOLT 
78  N-m 
(7 .8  kg-m. 53 Ib-ft) 

CALIPER PIN BRACKET 
r cracks. 

INNER PAD SHIM B 
Apply anti-seize compound. 

INNER PAD SHIM A PAD RETAINER 
Apply anti-seize compound. 

\ 
Apply anti-seize 
compound to  the back 
of the oads. 

PIN BOOT 
Check for deterioration 

'PAD RETAINER 
Check for weakness or damage. 

BLEED SCREW 
9 Nern 
(0 9 kg-m, 6 Ib-ft) ALIPER BODY OUTER PAD SHIM 

Apply antl-seize compound 
heck for scorlng 

Check for scorlng 

45 N.rn 
(4.5 kg-rn. 33 Ib-ftl 

PISTON BOOT 

I N// \T- on surface 

Check for deteriorat~on 
or damage Chl 

I 
SLEEVE BOOB B 

Replace. 

PISTON SEAL 
Check for deterioration 
or damage. 

Replace. 



Brake Pad 
- Inspectionl Replacement 

1 .  Separate the front wheels and support the front 04 
car on safety stands. 

2 .  Separate the brake hose clamp from the knuckle by 
removing the bolt. 

3. Remove caliper bolt and pivot caliper up out of the 
way. 

18 N-m 
(1.0 kg-m, 7 Ib-ft) 

I 

I 
CALIPER BOLT 

4, Remove the pad shim and pads. 

5. Using a vernier caliper, measure the thickness of 
each brake pad lining. 

Brake Pad Thickness: 
Standard: 1 Q  mrn (8.39 in) 
Service Limit: 3 mrn (0.7 2 in) 

Apply anti-seize 
compound. 

6. If lining thickness is less than service limit, replace 
both pads as a set. 

NOTE: Before replacing or installing new brake 
pads, coat the backs of the pads and shims wi th 
anti-seize compound. 

Clean the caliper thoroughly; remove any rust, and 
check for graoves or cracks. 

8. install the pad retainers. 

pne RETAINERS 

NOTE: Measuremer7t does not include pad backing 
th~ckness. 



Brake Pad 

r Inspection/ Replacement {ccsnt'd) - 

9. Apply anti-seize compound t o  both sides of the pad 
shims and back of the pads. 

10. Install the brake pads, inner pad shim A and B, and 
outer pad shim. 

NOTE: Install the pad wi th  the wear indicator on 
the inside. 

OUTER PAD 
SHIM 

11. Push in the piston so tha? the caliper will f i t  over the 
pads. Keep the boot in position t o  prevent damag- 
ing the boot when pivoting the caliper down. 

12. Pivot the caliper down into position, then insrall the 
caliper bolt and tighten to  45 N-m (4.5 kg-m, 33 
Ib-ft l .  

I CALlPER BOLT 
I 

13. Depress the brake pedal several times to make sure 
the brakes work, then road-test. 

I 

Brake Caliper 

CAUTION: 
@ Avoid spilling brake fluid on painted, plastic, or 

rubber parts as it may damage the finish. 
s Plug the end of the brake hose wi th  a shop rag to 

prevent brake fluid from flowing out of the brake 
hose after disconnecting. 

@ Clean all parts thoroughly w i th  the clean brake 
fluid. Blow out all passages w i th  compressed 
air. 

e Do not  allow the foreign matter to enter the sys- 
tem. 

1 .  Remove the banjo 5011 and disconnect the brake 
hose from the caliper. 

1 2 Remove the caliper bolt, then remove the caliper. 

NOTE: Avoid damaging the splash guard. 

BANJO BOLT 
35 Nem 
(3.5 kg-m, 25 Ib-ft) - 

SEALING WASHERS 



3. Place a wooden block or shop rag in the caliper 
opposite the piston, then carefully remove the 
piston from the caliper by applying air pressure 
through the brake line hole. 

lace your fingers in front of the piston. 
@ Do not use high air pressure; use an OSHA- 

approved 30 PSI nozzle. 

4. Remove the piston boot and piston seal. I 
CAUTION: Take care not to damage the cylinder. 

PISTON BOOT 

CAUTION: 
@ Make sure aBB parks are clean before reassembly. 
@ Use only new replacement parts. 
@ Use only new clean brake fluid. 
@ Do not allow dirt or other foreign mattes to con 

taminate the brake fluid. 
e Do not mix different brands of brake fluid, 
@ Avoid spilling brake fluid on painted, plastic or 

rubber surfaces as i ts can damage the finish. 
Wash spilling brake fluid off immediately with 
clean water. 

1. Clean  he piston and eyl~nder ~ C F F  with brake fluid 
and rnspecr for wear or damage. 

2. Apply brake fluid to a necv pisron seal, then install 
the piston seal in the cylinder groove. 

3. tubsicate the caliper cyiinder and piston with clean 
brake fluid, then instal! the piston in the caliper 
cylindei wieh the piston dished end facing in. 

4. Reinstall t h e  caliper in the reverse order of removal. 

5. Fill the brake reservoir up and bleed the system. 



Front Brake Disc 

r Run-our 
1. Remove the front wheels, and support the front of 

car on safety stands. 

2. Remove caliper pin A bolt, then pivot callper up out 
of the way on the upper gu~de  pln A bolt, and 
remove the pads and pad retalners (page 21 -37 ) .  

3. Inspect the disc surface for grooves, cracks, and 
rust. Clean the disc thoroughly and remove all rust. 

4. Use the lug nuts to  hold the disc securely against 
the hub, then mount a dial indicator as shown. 

Brake Disc Runout: 
Service Limit: 0.90 mm (0.004 in.) 

5. If the disc is beyond the service limit, refer to  the 
Honda Brake Disc Grinder Manual to  see if it can be 
ground. If it can't be ground, remove it and install a 
new one. 

- Thickness and Parailielism 

1. Remove tne front wheels, and support the front of 
car on safety stands. 

2 .  Move the caliper and pads out of the way as de- 
scribed in the precegding column. 

3. Us~ng  a micrometer, measure disc th~ckness at 
eight points, approximately 45' apart and 1 0  mrn 
(0.39 ~ n . )  In from the outer edge of the d~sc .  

Brake Disc Thickness: 
Standard: 19 mm (0.75 in.) 
Max. Refinishing Limit: 77 mm (0.67 in.) 

Brake Disc Parallelism: 
The difference between any thickness measure- 
ments should not be more than 0.01 5 mm (8.0086 
in") 

4. If the disc is beyond the limits for thickness or par- 
allelism, refer to ihe Honda Brake Disc Grinder 
Manual to  see if it can be ground. If it can't be 
ground, remove it and install a new one. 

NOTE: A new disc should be ground if its runout is 
greater than 0.10 rnm (0 .004 in). 



Master Cylinder 

CAUTION: NOTE: 
e Avoid spilling brake fluid on painted surfaces as @ Wash all removed parts in brake fluid and blow 

severe damage can result. Wipe up spilled fluid dry wi th compressed air. Blow open all pas- 
at once and rinse well with clean water. sages. 

@ Replace all rubber parts w ~ t h  new ones when- 
9 This symbol represents brake fluid. Use ever the cylinder is disassembled. 

only DOT 3 or 4 brake fluid. @ To prevent damage, liberally apply clean brake 
fluid to  the piston cups before installation. Use 
special tool to  install the cups. 

FLUID LEVEL SENSOR 
RESERVOIR CAP 
Check for blockage 

Check operation of 
f loat and reed sw i tch .  

o f  vent holes. 

FILTER 
Remove sediment. 

SEAL 

^. .I^_^ PRIMARY PRESSURE CUP - .  

METAL 
R ~ n l a r ~  

HONDA Cylinder Grease 
CIIP S T ~ P P F R  / (PIN 08733 - B020E)  or 

STOP BOL 
9 N-rn 
(0.9 kg-IT!. 
6.5 Ib-ft) 

equivalent rubber grease. 

GA 

SECONDARY 

/ PISTON CUP \, 

Replace. \ RINd 

PISTON B 
ear or damage. \ 

SECONDARY 
Replace 

CUPS 

/ PISTON Replace. 
SECONDARY SCREW STOPPER 
12 N-rn 
(1 .2  kg-m, 
9 I$-fri SECONDARY SECONDARY PISTON A 

Apply sealant. 
SPRING Inspect for wear or darnage 



Master Cylinder 

CAUTION: 
@ Avoid spilling fluid on painted, pgastic, or rubber 

parts as it may damage the finish. 
@ Plug %he end of the brake hose with a shop rag to 

prevent brake fluid from flawing out of the brake 
hose after disconnecting, 

@ Do not mix different brands of brake fluid. 
@ Use only new clean brake fluid. 
@ Clean all parts thoroughly with the brake fluid. 

Blow out a!! passages with compressed air. 
@ DO not use high air pressure; use an OSHA- 

approved 30 psi nozzle. 
@ Do net allow foreign matter PO enter the system. 
@ Be careful not to bend or damage the brake pipe 

when removing the master cylinder. 

7 .  Remove the rod seal 

ROD SEAL 

2 .  Push In the secondary piston assembly, then 

Remove the stop bolt while pushing in the second- 
ary piston assembly. 

STOP BOLT 

Remove the p~ston guide, secondary piston as- 
sembly and primary piston assembly. 

NOTE: If the primary piston assembly is difficult to 
remove, apply compressed air from the primary 
piston side outlet. 

CAUTION: 
@ Do not use high pressure air or bring the nozzle 

too cbse to the inlet. 
e Place a shop rag over the master cylinder to pre- 

vent the primary piston from becoming a 
projectile. 

5. Remove The screw from the secondary piston as- 
sembly, then remove the secondary spring. 

/ remove the snap ring. 
SECONDARY SPRING 



CAUTION: 
@ Make sarre all parts are clean before reassembly. 
@ Use only new replacement parts. 
@ Use only new clean brake fluid. 
@ Do not  aliow dirt or other foreign matter to con- 

taminate the brake fluid. 
@ Do not  mix different brands of brake fluid. 
e Avoid spilling brake fluid on painted, plastic or 

rubber surfaces as it can damage the finish. 
Q Wash spilled brake fluid off immediately w i th  

clean water. 

1. Lubricate new piston assemblies w i th  brake fluid, 
then f i t  them together. 

PRIMARY PISTON ASSEMBLY 

CUP-STOPPER 
PRESSURE CUP 

I 

I SPRING P ~ S T ~ N  CUP I 

SECONDARY PISTON ASSEMBLY 

SECONDARY 
SPRING 

SECONDARY 
PISTON B I 

PISTON CUP 
STOPPER 

PISTON GUIDE ASSEMBLY 

2. lnstall the piston assemblies in the mastor cylinder. 

NOTE: To ease assembly, rotate the pistons 
while inserting. 

3. lnstall the stop bolt and new sealing washer while 
pushing in the secondary piston assembly, then 
tighten the stop bolt. 

10.9 kg-m, 6 . 5  Ib-ft] 

4. lnstall the snap ring while pushing in the secondary 
piston assembly. 

RING 

5. Install a new rod seal. 



Brake Booster 
lrsdex and inspection 

Booster resting is on next page. 

@ Pards marked'" are available wi th rebuild kit and must be replaced whenever disassembled. 

on this page refers to silicone grease. 

(page 2 1 -46). 
BOOSTER CHECK VALVE 
Test as described on next page. 

VALVE BODY 

VALVE HOLDER 
VALVE SPRING 

FLANGE LOCKNUT" 
5.5 N-rn i0.55 kg-m. 

PUSH ROD LOCKNUT 
15 Nern (1 .5  kg-m, l l Ib-ft) 



- Tests 

Functional Test 
1. Wi th  the engine stopped, depress the brake pedal 

several times, then depress the pedal hard and hold 
that  pressure for 15 seconds. If the pedal sinks, the 
master cylinder, brake line or a wheel cylinder is 
faulty. 

2. Start the engine wi th the pedal depressed. If the 
pedal sinks slightly, the vacuum booster is work- 
ing. If the pedal height does not vary, the booster or 
check valve is faulty. 

Leak Test 
1. Depress the brake pedal w i th  the engine running, 

then stop the engine. If the pedal height does not 
vary while depressed for 30 seconds, the vacuum 
booster is OK. If the pedal rises, the booster is 
faulty . 

2. Wi th  the engine stopped, depress the brake pedal 
several times using normal pressure. When the 
pedal is first depressed, it should be low. On con- 
secutive applications, pedal height should gradual- 
ly rise. If the pedal position does not vary, check 
the booster check valve. 

Check Valve Test 
1 .  Disconnect the brake booster vacuum hose at the 

booster. 

2. Start the engine and let it idle. There should be 
vacuum available. If no vacuum is available, the 
check valve is not working correctly. 
Replace the check valve and retest. 

VACUUM H,OSE CHECKVALVE 
I 



Brake Booster 

1 .  Scribe an aligning mark across the front and rear 
booster housings to  ensure proper positioning of 
parts on reassembly. 

2. Remove the master cylinder 

3. Remove the E-clips, and separate the front booster 
housing and the rear booster housing. 

FRONT HOUSING 

I 

REAR 

4. Remove the seals and washers from the spring 
retainer then remove the snap rings. 

BOOSTER SPRING 

SNAP RINGS \ [!\, l:\dG$? 

w\/' 
' SPRING RETAINER 

5. Remove the spring retainer and booster spring. 

6 .  Remove the 6 mm flange locknuts and set plate. 

6 mm FLANGE LOCKNUT 

REAR HOUSING 

7. Remove the valve body assembly from the rear 
housing. 

REAR HOUSING 

VALVE BODY 1 



8. Remove the boots from the through bolts. 

BOOT 
I 

9. Remove the booster plate and diaphragm together 
f rom the rear housing. 

BOOSTER PLATE 

11. Remove the snap rings, then remove the through 
boils and O-rings from the rear housing. 

THROUGH BOL? 

SNAP RING 

12, Remove the bushing retainer, bushing and piston 
seal from the rear housing. 

PISTON SEAL 

BUSHING RETAINER / 

BUSHING I 
REAR HOUSING 

10. Remove the diaphragm from the booster plate. I 
(cont'd) 



Brake Booster 

P Disassembly (csntrd) 

13. Remove the output rod, reaction disc and reaction 
piate from the valve body assembly. 

I VALVE BODY ASSEMBLY I 

REACTION DISC REACTION PLATE 

14. Remove the push rod yoke, locknut, star locknut, 
adjuster and filter B from the valve body. 

15.  Remove the push rod retainer, then remove the 
push rod from the valve body assembly. 

16. Remove the E-clip from the push rod. 

I I E-CLIP 

VALVE BODY 

PUSH ROD LOCKNUT 

\ ADJUSTER 

STAR LOCKNUT 

I 
I 

PUSH ROD YOKE 



17. Remove fi lter A. the spring seat, valve springs, 
valve holder and poppet valve from the push rod. 

PUSH ROD VALVE HOLDER I 

Rebuiid Kit  

8 
E-CLIP SEAL 

D1SC 
REACTION BOOT 

FILTER A i ~ e l t t  

@ 
SNAP RING 

DIAPHRAGM 

FILTER A 
(Felt) 

PUSH ROD 
RETAINER 

BUSHlNG 
RETAINER 

' LOCKNUT rnm SILICONE GREASE 



Brake Booster 
Weassew~bly --- 

/ I .  Install the poppet valve on the valve holder 

VALVE HOLDER 

2. install the valve holder, inner valve spring, outer 
vaive spring and spring seat on the push rod. 

NOTE: install the spring seat wi th its short end fat- 
ing the filter side. 

PUSH ROD 

R VALVE SPRING 

SPRING SEAT 

FILTER A 
(Felt) 

/ 3. install filter A artd the E-clip on the . ~ h  ->r *- rod. 

FILTER A 
(Felt) 

4. Apply silicone grease to the inner and outer srs- 
faces of :he vaive body tube. Press the push rod 
assembly into the valve body tube, and instal! the 
push rod retainer. 

, 
PUSH ROB WfTAlPdER 



5 .  Slip filter B (sponge) over the end of the push rod. 
Thread the adjuster and star locknut onto the push 
rod but do not tighten. 

FILTER B 
(Sponge1 

STAR LOCKNUT 

@ 
1 PUSH ROB 

ADJUSTER 

6. Apply silicone grease t o  the piston seal, then set 
the seal in position on the housing. 

SILICONE GREASE 

A 

PISTON SEAL 

7 .  Install the piston seal and bushing In the rear hous- 
tng, and gently drive the retarne: rn until it IS 6 rnm 
below the edge of the rear haus~ng 

NOTE: Make sure the lip of The seal is facing in, as 
shown in drawing below. 

CAUTION: If you drive in the retainer more than 6 
mrn, you may distort tho piston seal. 

RETAINER ATTACHMENT C 

REAR HOUSiNG 

.24 in. )  

GREASE D 
8. Install both through bolts, using ?he O-rings and 

snap rings. 

O-RING 

THROUGH 80i.T 



Brake Booster 

r Reassembly Ccont'd) 

9. Install the diaphragm on the booster plate. 

DIAPHRAGM 
BOOSTER PLATE 

1 i 

10. Attach the booster plate t o  the rear housing, align- 
ing their tabs and slots. 

BOOSTER PLATE 

i REAR HOUSING 

I 

11. lnstall the boots on the through bolts. 

BOOT \ 

THROUGH BOLT 

12. Apply silicone grease t o  the bore of the rear hous- 
ing and the outer surface of the valve body 
asssembly. lnstall the valve body assembly in the 
rear housing. 

REAR HOUSING 

SILICONE GREASE 

VALVE BODY ASSEMBLY 



13. Apply silicone grease t o  the bore of the valve body, 15. Install the booster spring. 

then install the reaction plate, reaction disc and 
output rod. 

14. Install the set plate, and tighten the four 6 mm 
flange nuts. 

6 rnm FLANGE NUT 
5.5 N*m 10.55 kg-m. SET PLATE 

ib-fti ,/ 

BOOSTER SPRING 

\ 

16. Install the spring retainer on the through bolts align- 
ing the square portions of the bolts and retainer. 

17. Secure the spring retainer by compressing the 
booster spring, and installing the snap rings on the 
through bolts. 

RING 

BOOSTER GPRIMG SPRING RETAINER 



Brake Booster 
Reassembly Icoralt'd) 

18. Install the washers and seals. 

SEAL , 

19. Assemble the front and rear housings. 
Press down on the front housing, then install the E- 
clips on the through bolts. 

- Pushrod Clearance Adjustment 

NOTE: Master cylinder pushrod-to-piston clea- 
rance must be checked and adjustments made, if 
necessary, before installing master cylinder. 

1. Using the Rod Bolt Adjustment Gauge, adjust bolt 
so the top of it is flush wi th end of master cylinder 
piston. 

ROD BOLT ADJUSTMENT 
GAUGE 07GAG-SEOOlOO 

TER 
NDER 

ONDARY PISTON 

ADJUSTER LOCKNUT 

BOLT 

2 .  Install the rod seal of the master cylinder between 
the brake booster and rod bolt adjustment gauge. 

3. Without disturbing the adjusting bolt's position, 
put the gauge upside down on the booster. 

4. Install the master cylinder nuts and tighten to  the 
specified torque. 

5 .  Connect the booster in-line wi th a vacuum gauge 
(0-30 in Hg) to  the booster's engine vacuum sup- 
ply, and maintain an engine speed that will deliver 
500 m m  Hg 120 in Hg) vacuum. 

J 15 N.rn (1 .5  kg-rn, 'I I Ib-ft) 



6. With a feeler gauge, measure the clearance be- 
tween the gauge body and the adjuster locknut as 
shown. 

Clearance: (3-0.4 mm (0-0.016 in.) 

7. If clearance is incorrect, loosen star locknut and 
turn adjuster in or out t o  adjust. 

8. Tighten locknut securely 

STAR LOCKNUT 
22 N.m (2.2 kg-m, 16 Ib-ft) 

Check clearance here. 

Pushrod-to-Piston clearance: 
0-0.4 mm (0-0.46 in.) 

NOTE: If the clearance between the gauge body 
and adjuster locknut is 0 mm, the pushrod-to- 
piston clearance is 0.4 m m  (0.016 in.). If the 
clearance between the gauge body and adjuster 
locknut is 0.4 mm (0.016 in.), the pushrod-to- 
piston clearance is 0 mm. 

r Pushrod Adjustment 

Install the locknut and pushrod yoke on the pushrod; 
adjust the pushrod length as shown. 



Rear Brakes 
lnspectiogl 

3 9  N-m 

BREAK PADS 2 3  N-m (3.9 kg-m, 28 Ib-ft) 

Check l~n ing thickness. (2 .3  kg-m, 17 Ib-ft) / 

PARKING NUT 
28 N.m 

Check for cracks. 

Check for deterioration 
Check for weakness 

RUBBER GREASE 
HONCBA Cylinder 
Grease (PIN 08733- 
B020E) or equivaaenr 
rubber grease 

USTING SPRING B 

SLEEVE PISTON 
Check for scoring Check for scoring 

on surface or damage. 

for rough operation. 

SPRING COVER 
Check for damage. 

CALIPER BODY 
Check for scoring Replace. 
on cylinder wail. 

PISTON BOOT 

SILICONE Replace. 

GREASE 

SILICONE GREASE 



Brake Pad 
Inspection1 Replacement 

1. Remove the caliper shield. 

CALIPER SHIELD 

I 2. Remove the parking brake cable from the caliper. 

CLIP 

I 
PARKING BRAKE 
CABLE 

3. Remove the caliper mounting bolts, then remove 
the caliper. 

/5=F% CALIPER MOUNTING 

4. Remove the pads and, using a vernier caliper, mea- 
sure the thickness of each brake pad lining. 

NOTE: Measurement does not include shoe thick- 
ness. 

Brake Pad Thickness: 
Standard: 8.0 mrn (0.315 in.) 
Service Limit: 4.8 rnm (0.063 in.) 



Brake Pad 

r lnspectionl Replacement (cont 3) 

5. If lining thickness is less than the service limit, re- 
place both pads as a set. 

6 .  Remove the pads and pad guides 

7. Inspect the disc surface for grooves, cracks and 
rust. 

8. Clean the caliper thoroughly and remove all rust. 
Install the pad retainers, 

RETAINERS 

9. lnstall new brake pads. 

10. Rotate the caliper piston clockwise into place in the 
cylinder, then align the cutout in the piston wi th the 
tab on the inner pad by turning back the piston 
back. 

CAUTION: Avoid twisting the piston boot. If the 
piston boot is twisted, back it out so it sits proper- 

ly. 

1 I .  lnstall the brake caliper. 

12.  lnstall the parking brake cable 

13, Instail the caliper shield. 

CALIPER SHIELD 



Brake Caliper 
- Disassembly 

CAUTION: 
e Make sure all parts are clean before reassembly. 
@ Use only new replacement parts. 
@ Use only new clean brake fluid. 

Do not allow dirt or other foreign matter to con- 
taminate the brake fluid. 

9 Do not mix different brands of brake fluid. 
0 Avoid spilling brake fluid on painted, plastic or 

rubber surfaces as its can damage the finish. 
Wash spilling brake fluid off immediately with 
clean water. 

1. Remove the caliper shield and disconnect the park- 
ing brake cable. 

2. Remove the banjo bolt and remove the brake hose 
from the caliper. 

3. Remove the t w o  caliper mounting bolts, and 
remove the caliper from the caliper bracket. 

CAUTION: Thoroughly clean the outside of the 
caliper to prevent dust and dirt from entering. 

CALIPER MOUNTING BOLT 

BANJO BOLT 

i 

Replace. 
CALIPER 

4. Remove the pad spring from the caliper. 

5. Remove the piston and piston boot while rotating 
the piston. 

CAUTION: Avoid damaging the piston and piston 
boot. 



Brake Caliper 

r Disassembly 6cont"sB) 

6. Remove the circlip, then washer, adjusting spring 
A, and the adjusting nut from the piston. 

I ADJUSTING - - - - 

SPRING A 
\ 

G 2 4  rnm ClRCLlP 

/' 
ADJUSTING 
NUT 

WASHER YZ9' 

7. Remove the piston seal 

CAUTION: Taka care not to damage the cylinder 
bore. 

8. Install the special tool between the caliper body 
and spring guide as shown. 

9. Compress the adjusting spring B by turning the 
shaft of the special tool, then remove the circlip 
wi th snap ring pl~ers. 

BRAKE SPRING 
COMPRESSOR 
07960-  SA50002 

SNAP RING PLIERS 
07914-SA50000 

f 0. Remove the spring cover, adjusting spring B, spac- 
er, bearing A and adjusting bolt. 

BEARING A 

ADJUSTING 



1 1. Remove the sleeve piston, and remove the pin from 
the cam 

PIN 

SLEEVE PISTON 

12. Remove the return spring, parking nut, spring 
washer, lever, cam and cam boot. 

RETURN SPRING 

I 

I ,, C A M  
PARKING 
NUT \@ C A M  BOOT 

SPRING 
WASHER 

- Reassembly 

CAUTION: 
@ Make sure all parts are clean before reassembly. 
@ Use only new replacement parts. 
@ Use only new clean brake fluid. 
@ Do not allow dirt or other foreign matter to con- 

taminate the brake fluid. 
0 Do not mix different brands of brake fluid. 
@ Avoid spilling brake fluid on painted, plastic or 

rubber surfaces as its can damage the finish. 
Wash spilling brake fluid off immediatery with 
clean water. 

1 .  Pack all cavities of the needle bearing wi th Honda 
Brake Cylinder Grease (PIN: 08733-B020E), or 
equivalent rubber grease. 

2. Coat the new cam boot wi th Honda Brake Cylinder 
Grease (PIN: 08733-B020E), or equivalent rubber 
grease and install in the caliper. 

3. Install the cam with threaded end facing up. I 
CAUTION: Avoid damaging the cam boot since it 
must be installed before the cam. 

HONDA Brake 
Cylinder Grease 

NEEDLE BEARING 



Brake Caliper 
- Reassembly (eont") 

4. lnstall the lever, sprlng washer and parking nut, 
then tighten the park~ng nut. 

5.  lnstall rhe return sprlng. 

---- RETURN SPRING 

PARKING NUT 
28 N-rn 
( 2  8 kg-m, 2 0  ib-ft) 

, SPRlNG WASHER 

- _/' \\ 

6 .  lnstall the pin In the cam 

7 .  lnstall the new O-ring on the sleeve piston. 

8. lnstall the sleeve piston so the hole in the bottom of 
the sleeve piston is aligned w ~ t h  the pin in the cam, 
and the t w o  pins on the sleeve piston are aligned 
wi th the holes in the callper. 

SLEEVE PISTON --+-- 

HOLE 

O-RING 

HOLE 

9. lnstall the new cup wi th its groove fac~ng  the bear- 
ing A side on the adjusting bolt. 

10. Fit bearing A, the spacer, adjusting spring B and 
spring cover on the adjusting bolt, and install in the 
caliper cylinder. 

1 1 .  lnstall the rear caliper guide in the cylinder, aligning 
the cutout on the tool wi th the tab on the spring 
cover. 

REAR CALIPER GUIDE 
0 7 9 7 3  - S A 5 0 0 0 0  

/ 



7 2. Instail the brake spring compressor as shown. 

BRAKE SPRING 
COMPRESSOR 
07960 -§A50002 

REAR CALIPER GUIDE 

13. Col-np.2~~  he sps~ng unr!! if bottom out. 

NOTE: Check that the rear caliper guide doesn't 
hang up while! the  spring being is compressed. 

14. Remove the rear calfper guide. Check that the 
flared end of the spring cover is below the circlip 
groove. 

BRAKE SPRING COMPRESSOR --- 
:> 1 I ,+ 09960-SA50Q02 

GROOVE 

15. install the c~rc l ip rherl remove the brake spring 
compressor. 

NOTE: Check thar The crrclip is seated In the 
groove properly. 

SNAP RllaiG PLiERS 
07914--5A50606 

16, install the adjusting nut, adjusting spring A, and 
washer, and secure wi th the circlip. 

PISTON 

I 
ADJUSTING 

17. Coat the new piston seal and piston boot with sili- 
cone grease and install them In the caliper. 

PISTON SEAL 

PISTON BOOT 



Brake Caliper 

I- Reassembiy (ceantld) - 

18. Coat the outside of the piston wi th silicone grease, 
and install it on the adjusting bolt while rotating it 
clockwise. 

CAUTION: Avoid damaging the piston boot 

19. Install the brake pad retainers and brake pads. 

20. Install the pad springs on the caliper. 

21. install the caliper on the caliper bracket and tighten 
the caliper mounting bolls. 

22. Connect the brake hose l o  the caliper wi th new 
sealing washers and tighten the banjo bolt. 

23. Bleed the air from the system. 

I 24. Connect the parking brake cable to  the arm on the 
caliper. 

25. Operate the brake pedal several times, then adjust 
the parking brake lever (page 21 -3).  

NOTE: Before adjustments, make sure the parking 
brake arm on the caliper touches the pin. 

26. install the caliper shield and tighten the bolts. 
CALIPER SHIELD 



Rear Brake Disc 
- Run-But 

1. Block the flonr wheels, support the rear of the car 
on safety stands, then remove the rear wheels. 

2. Remove the caliper bolts, l ift the caliper up out of 
the way, then remove the pads and pad guides 

(page 21 -58). 

3 ,  Inspect the disc surface for grooves, cracks, and 
rust. Clean disc thoroughly and remove all rust. 

4. Mount a dial indicator as shown. 

Brake Disk Runout: 
Service Limit: 0.15 mm (0.006 in.) 

5. Replace the disc if beyond the service limit. 
Remove the caliper bracket and the old disc, then 
install a new one. 

- Thickness and Parallelism 

1. Block the flont wheels, support the rear of the car 
on safety stands, then remove the rear wheels. 

2. Move the caliper and pads out of the way as de- 
scribed in the preceding column. 

3. Using a micrometer, measure the disc thickness at 
eight points, approximately 45' apart and 10 mm 
(0.39 in.! from the outer edge of the disc. 

Replace the disc if it exceeds the following service 
limits: 

Brake Disk Thickness: 
Standard 10.Q mm (0.39 in.) 
Max. Refinishing Limit: 8.0 mm (0.31 in.) 

Brake Disc Parallelism: 
The difference between any thickness meas- 
urements should not be more than 0.015 mm 
(0.0006 in.) 

4. Replace the disc if beyond the limits. Remove the 
caliper mount and the oild disc, then install a new 

I one. 
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Boors 
illustrated Index 

HEAR VIEw MlRRO 
Replacement, page 

Adjustment, page 

22 N.rn (2.2 kg-m, 

REGULATOR HANDLE 
Removal, page 22-3  

Disassembly, page 22-3 
Removal, page 22-8 
Adjustment, page 22-8 

OUTSIDE DOOR HANDLE 

Removal, page 22-3 

Removal, page 22-4 
LATCH ASSY 
Removal. page 22-4 



- Disassembly 

1. Push the clip off the regulator handle with a screw- 
driver, or pull i t  off from the other direction with a 
wire hook. Remove the regulator handle. 

CLIP 

REGULATOR HANDLE ESCUTCHEON 

Remove the switch board carefully to avoid damaging 
it. 

NOTE: When removal is difficult, remove the door 
panel for the removal. 

SWITCH BOARD 

I 

2. Remove the cap from the trim plate and remove the 
screw. Then pull the handle and remove the trim 
plate. TRIM PLATE 

3. Remove the front and rear screws from the door 
panel. 

To remove the door panel, insert a stiff putty knife bet- 
ween the panel and the plastic shield, slide it around the 
edge until i t  hits a retainer clip, then pry it up sharply to 
remove the clip. Repeat at all clip locations until the 
panel is free, then lift i t  straight up off the window sill, 
and disconnect the courtesy light and power window 
wires. Peei off the plastic shieid without tearing it. 

NOTE: Remove the panel ,with as little bending as 
possible to avoid creasing or breaking it. 

95 rnrn 
L - 1  

Boor Panel L 1 
Release Tool , mm 

f- 

DOOR PANEL 

1 ' I  
CAP 



Doors 

5. Remove the rear view mirror. 

@ Remove the screw and control knob. 
@ Carefully pry off the cover panel with a screw, 

driver to avoid damaging it, then, while holding 
the mirror with one hand, remove i t s  3 screws 
with the other. 

@ Remove the mirror from the door. 

7 .  Remove the circlip from the back of the lock, then 
disconnect the lock lever and rod. 

8. Remove the outside door handle mounting nuts, 
rhen remove the outside handle. 

Si: 1 9. Remove the screws from the door latch 

COVER PANEL 
6. Remove the screws and inner handie. 

FELT 
\ 

40 Carefully iower the door glass until you can see its 
mounting bolts. 

.- . 

i , - ,I-, 1- 

,-- - c---_---' 

- - 

__---- 

GUIDE 



11. Loosen the door mounting bolts and slide the guide 
forward. Remove the glass from the guide, then 
remove two bolts from the glass. 

12. Lower the glass, disengage the front side from the 
channel, and remove the glass. 

DOUR S LASS 

CAUTION: To avoid damaging the door glass, store 
it in a safe place. 

13. Remove the regulator mounting bolts, except for 
the one that i s  circled in the drawing; .that bolt 
should oniy be loosened and not removed. 

14. Remove the regulator. 

NOTE: inspect for regulator gear wear, damage, 
spring slackness, loose linkage, etc. Replace parts 
as necessary. 

15. Remove the moidiags 

Qutar Molding Removal 

OUTER MOLDING 

Boor Sash Garnish Removai 





- Assembly 

Assemble the door in the reverse order of 
disassembly, and also: 

1 .  Grease all the sliding surfaces of the window 
regulator where shown. 

Manual: 

Power: 

2. Position the motor on its mount by aligning the pi- 
nion wi th the sector, and install using the three 
mount bolts. Move the window regulator to  the 
original position by connecting a 12V battery to  the 
motor. 

MOTOR 

SECTOR GEAR ' 

3. Roll the glass up and down to see if it moves freely 
without binding. Aiso make sure that there is no 
clearance between the glass and door sash when 
the glass is closed. 

4. Roll the glass down partway, then push it t o  the 
rear and tighten the regulator mounting bolts and 
the glass run channel bolts. 



Doors 

r- Assembly (contrd) 

4. When reinstalling the plastic shield, apply adhesive 
along the edge where necessary to maintain a con- 
tinuous seal and prevent airlwater leaks. 

TO the courtesy DOORSEAL 1 SPEAKER 

I l ight I 
To the power window 

NOTE: Apply sealing agent at the part: marked by x. At 
this time, carefully wipe off any protruding sealing 

5. install the regulator handle so it points forward, and 
up at a 45 degree angle with the window closed. 

1. Cover the platform of a floor jack with several rags, 
then support the weight of the door with the jack. i 

2. Use a hammer to drive the pin out of the detent 1 
rod. 

3. With a helper balancing the door on the jack, 
remove the upper and lower door mounting bolts. 

4. If necessary, remove the hinge mounting bolts, and [ 
remove the hinges. 



- Door Position Adjustment 

After installing the door, check for a flush f i t  with the 
body, then check for equal gap hetween the front a d  
rear, and top and bottom door edges and the body. 
The door and body edges shoaid also be parallel. Adjust 
at the hinges as shown. 

CAUTION: Place a rag or shop towel on the jack to 
prevent damage to the door when the hinge bolts are 
loosened for adjustment. 

I s  the door aligned side-to-side and up-and-down? If 
not, loosen the hinge bolts slightly and move the door 
up or down, or bdck or forth. Then lightly tighten the 
bolts and recheck. If the door f i ts properly, tighten 
the bolts securely. 

HINGE MOUNTING 
BOLTS 
8 x 1.25 mm 
22 M.m (2.2 kg-m, 16 

DOOR HBNGE 

DOOR MOUNTING BOLTS I 

DOOR HINGE I 
I s  the front edge of the door flush with the fender? 
If not, loosen the door mountlng bolts and move the 

I door in or out sl~ghtly. Then tighten the bolts and re- 
check. 

- D s s r  Striker Adjustment------ 

Make slire rhe door i s  not loose, and latches securely 
without slamming. Ef it needs adjustment: 

4 .  Draw 3 line around the striker plate for reference. I 
2 .  Loosen the striker screws, and move the striker IN 

or OUT to make the latch f i b  tighter or iooser. 
Move the striker UP or DOWN to align it with the 
larch opening. Then lightly tighten the screws and 
recheck. 

NOTE: Hold the outside handle obit and push the 
door against the body to be sure the striker allows 
a flush fit. 

3. If the door larches properly, tighten the screws and I 
recheck. 



Boor Mirror 

r Mirror Glass Replacement 

Manual Door Mirror: 
1. Insert a screwdriver in the mirror through the ser- 

vice hole, and loosen the glass retaining screw. 

2. Carefully pry out the mirror wi th a screwdriver as 
shown. 

CAUTION: To prevent damage to the mirror, wrap 
the end of the screwdriver with a rag or shop 
towel. 

3. install the mirror in the reverse order of removal, 
and also apply grease to the ioeation indicated by 
the arrow. 

Power Door Mirror: 

1 .  Heat the edge of the glass wi th a low powered heat 
gun for several minutes, then remove the glass. 

50 rnrn r , ~  

2. Install the glass in the mirror case, narrow end first. I 

7 
NARROW END 



Windshield, Rear and Quarter Window Glass 

UPPEq MOLDING 

REAR WINDOW GLASS 
Removal, page 22-1 5 
Installation, page 22-1 6 

e w  HOLDER 
Replacement, page 22-1 2 

WlNDSHlELD 

WER JOINT CLIP A 

CORNER MOLDING 

cement. page 22-1 3 

DAM 

eplacement, page 22-1 4 

Replacement, page 22-1 3 
MOLDING LOWER MOLDlNG 

MOLD~N'G CLIP A 
Replacement, page 22-1 2 



Windshield, Rear a d  Quarter Window Glass 

e TO remove the windshieid, first remove rhe: 
- Inside rear view mirror (page 22-25). 
- Sunvisor. 
- Front pillar trim (page 22-21 ) .  

- Roof lining t r ~ m  (page 22-21 ) .  

- Wipers (section 25). 

e To remove the rear glass, first remove the: 
- Quarter window trim (page 22-21). 
- Roof lin~rsg trim (page 22-21 ) .  

- Rear speakers. 

a To remove the quarter window glass, first 
remove the quarter trim panel and quarter win- 
dow trim (page 22-21 ) .  

Windshield and Rear Glass Molding 

1. Pull down the frant or rear edge of the roof lining 
so it will not interfere with the glass removal. 

NOTE: Take care not to bend the headliner exces- 
sively. 

BODY 
ADHESIVE 

GLASS 
I 

Pull headliner down 

2. Remove the side molding, next the corner moldings 
and then the upper molding, by releasing the clips 
at the locations shown in the next column. 

DESIGN FOR MOLDING CLlP TOOL: 

4 
7 mm (0.28 in.) 

-- 38 mm -2 
(1.5 in.) 

Front 

MOLDING CLlP B 

Rear 
MOLDING 

LOWER JOINT CLlP A 

3. Lift the inside edge of the molding slightly, then 
slip the hook of the tool under each clip A, and 
slide it sideways to  release the molding. 

NOTE: I f  the adhesive sticks tightly to the molding, 
raise the molding slightly on the glass side, and cut 
the adhesive with a cutter. When the glass is to be 
removed, the clips may be cut. 

CAUTION: Be careful not to damage the body and 
glass with the tool. 



Molding Clip A Removal 

MOLDING CLIP A 

4. Li f t  the inside edge of the molding slightly, then 
siip the hook of the tool in back of each clip €3 and 
l i f t  i t  to release the molding. 

Molding Clip lF3 Faernova[ 

# Body side 

1 Quarter Window Msiding 

I .  Remove the quarter window upper and lower mold- 
ings by sliding them to the side. 

NOTE: If the adhesive sticks tightly to the molding, 
raise the molding slightly on the glass side, and cut 
the adhesive with a cutter. When the glass is to be 
removed, the clips may be cut. 

CAUTION: Be careful not to  damage the body and 
glass by sliding the molding. 

2. To remove the rear pillar molding, first carefully 
pry out the top clip. Then slide the molding upward 
to free i t  from the two lower clips. 

NOTE: If the top clip is difficult to pry out, it may 
be cut and replaced. 

CAUTION: Be careful not to damage the body and 
glass by sliding the moiding pieces. 

CLlP 

UPPER MOLDING 

\ TOP CLlP 

CLIP CLIP 

3. For replacement, the two lower clips can be re- 
moved by turning them 90". 



Windshield, Rear and Quarter Window Glass 
- Broken Molding Clip Holder 

Replacement 

1. Remove the windshield molding, then cut the 
broken clip holder away from the adhesive with 
a knife. 

2. Cut the adhesive away just enough to make the clip 
holder mounting surface smooth and even. 

CAUTION: Do not scrape down to the painted sur- 
face; adhesive will not bond to  damaged paint. 

3. Clean the bofiding surface on the body with alcohol. 

4. Heat the body bonding surface to about 4 0 ' ~  
( 105 '~ )  with a dryer, wipe it with a clean dry cloth, 
then imn7ediaiely install the new clip holder on it. 

NOTES: 
lnstall clip holders as soon as possible after 
heating the body. 

0 Make sure clip holders are cemented in place 
securely. 

5. Apply a light coat of body primer to the body and 
existing adhesiye around the clip holder. 

6. Then fi l l  the area with new adhesive, and remove 
the excess with a putty knife. 

NOTE: Be sure you work the adhesive into all 
cavities. 

NEW CLIP HOLDER 

GLASS 

NEW ADHESI 

'/ EXISTING \ ADHESIVE 

7. Install the windshield molding after the adhesive 
hardens. 

CAUTION: Be sure to let the adhesive harden 
thoroughly before installing the molding, so the 
clip won't be pulled loose. 

- Broken Glass Removal 

Windshield: I 
Remove as much broken glass as possible with a 
vacuum cleaner. 
Blow out the glass in the heater and behind the 
dashboard with low pressure compressed air: 

Wear eye protection while using the 
air gun. 

1. Set the temperature control lever to COLD. 

2. Push the HEAT button on the function panel. 

3. Make sure the recirculation button is out (OFF). I 
4. Blow compressed air through the defroster center 

vent outlet. i 
5. Remove the blower duct, and remove any glass 

from the air mix chamber. 

6. Remove any glass from the top of the ventldefrost 1 
door. 

7. Remove any glass from the top and bottom of the 
carpet and seats with a vacuum cleaner. 

NOTE: You should remove the seats and shake I 
them to remove any glass. 



- Removal -----s---- 

NOTE: W~ndsh~eid removal IS shoSwn; piocedu:e for 
removal of other glass i s  slm~lar. 

1 .  Apply protective tape along the edge of the dash- 
board and body next to the windshield ds shown. 

PROTECTIVE 
TAPE 

WINDSHIELD -----+ 1 
WINDSHIELD 

L+' \ 
QTECTIVE 
PE 

DASHBOARD 

BODY 

2. Using an awl, make a hole through the windshield 
adhesive from inside the car. Push piano wire 
through the hole and wrap each end around a piece 
of wood. 

PROTECTIVE TAPE 

3 With a helper ov t h e  ou:side, pull the wire back and 
forrh In a sanlng motion 2nd carefully cut through 
r1-1~ adheslvr aroclncf the entlre vu~ndshreld. 

CAUTION: Hold the piano wire as close to the glass 
as possible to prevent damage to the body and 
dashboard. 

4. Cut t h e  ~vindshie~ci moidlng cl~ps and rubber spacers 
away f r ov  she body, they are cemented In p/ace. 

i NOTE Repidce the windshieid c!~ps and rubbei 
space s L V I I ~  netw ones whenever the wndsh~eld has 

I 
I been removed. 



Windshield, Rear and Quarter Window Glass 

NOTE: Windshield and rear window glass replace- 
ment is shown; the procedure for quarter glass 
replacement is similar. 

Scrape the old adhesive smooth with a knife, to a 
thickness of about 2 mm (0.08 in) on the bonding 
surface around the entire windshield flange. 

NOPE: 
@ Do not scrape down to the painted surface of the 

body; damaged paint will interfere with proper 
bonding. 

@ Remove all traces of the rubber spacer material 
from the body. 

@ Mask off surrounding surfaces before painting. 

Clean the body bonding surface with a sponge 
dampened in alcohol. 

NOTE: After cleaning, keep oil, grease or  water 
from getting on the surface. 

3. Pee1 the lining off each spacer, then install the 

! spacers by pressing them firmly into piace a t  the 
locations shown. 

SPACERS 

Wear 

4. Set a r;ew windshieid uprvghr on the spacers, and 
center it rn the openlng. Mark the location by mark- 
ing lines across the glass arad body with a grease 
pencil at the fsua paints shown 

ALIGNMENT MARKS 

5.  Heat the clip holder borrding surfaces on the body 
to about 4 0 " ~  ( 1 0 5 ' ~ i  usrng a dryer. 
Do not get water, OI', or grease on them. 

6. Peel off t h e  lining and install the clip holders using 
maximum hand pressure, 

NOTE: Install the clip h o l d ~ s  as soon as pcssib!e 
after applying lheat xo the body. Make sure they are 
cemented secureiv, 



Front 

CLlP HOLDER 

Rear 

CLIP HQLDERS 

, 

l PLACE 

7. Install molding clips B as showr: (page 22-1 2). 

MOLDING CLlP B 

LUG / Body side 

NOTE: Turn the lug to the body side 

8. lirs~all motding clips ,4 onto the molding. 

MCBhDlRdG 

Front 

- . . +  

230mm 155mm 
(9.1 in.) (6.3 in.) 

I SIDE MOLDING 

Rear 
UPPER MOLDING 

L-.. +..4 

200 mm 150 mm 
(7.9 in.) (5.9 in.) 

140 rnm 

105 rnm 
(4.1 ID.) 



Windshield, Rear and Quarter Window Glass 

r instaleation Ccsnt'd) ----.---.---- 

I Lower Mo!ding Joint Removal 

Glass side 

9. i f  you are re-using a piece of glass, use a putty 
knife to scrape off all traces of old adhesive, then 
clean the giass surface with alcohol where new adhe- 
sive i s  to be appiied. 

NOTE: Make sure the bonding surface is kept free 
of water, oil and grease. 

Clear1 a 30 rnm wide strip 
along the top and sides 

Clean a 60 mm wide 
strip along the bottom 

10, Then glue the rubber dam onto the inside of the 
glass according to the measurements shown. 

10 mm from the top and s~des 
40 mm from the bottom. 

EDGE OF WINDSHIELD 

1 1 .  W i i h  a spunye, apply a iight coar of giass primer to 
the surface outboard of the dam, then lightly wipe 
with gauze or cheesecloth. 

NOTE : 
@ Do not apply body primer to the glass, and do 

not get body and glass primer sponges mixed up. 
@ Never touch the primed surfaces with your hands. 

If you do, the adhesive may not bond to the 
glass properly, causing a leak after the wind- 
shield is installed. 

@ Keep water, dust, and abrasive materials away 
from the primed surface. 

Apply primer here 

WINDSHIELD 

12. With a sponge, apply a light coat of body primer 
ro original adhesive remaining around the window 
opening flange. The glass should be installed 10 
minutes after you apply the primer. 

NOTE: 
@ Do not apply glass primer to the body, and be 

careful not to mix up glass and body primer 
sponges. 

@ Never touch the primed surfaces w ~ t h  your 
hands. 

Mask off the dashboard before painting the 
flange. 



13. Thsrobyhly mix all the adhesive and hardener to- 
gether on a glass or metal plate with a putty knife. 

NOTE: 
Clean the plate with a sponge and alcohol before 
mixing. 

Follow the instructions that come with the 
adhesive. 

14. Before filling a cartridge, cut off the end of the 
nozzle a t  the angle shown. 

12-15 mm 
(9.5-9.6 in.) 

Cut off nozzle end. 

8 mm (9.3 in.) 

15. Pack adhesive into the cartridge, without air pock- 
ets, to ensure continuous delivery. Put the cartridge 
in a caulking gun, and run a bead of adhesive around 
the edge of the glass as shown. 

NOTE: Apply the adhesive within 30 minutes after 
applying the glass primer. 

Smooth, continuous 
bead, 10 mm thick. 

Place slightly th~cker 
bead on each corner. 

16, Use suction CUDS to hold the glass over the opening, 
align it with the marks made in step 4 and set it 
down on the adhesive. Lightly push on the glass 
until its edge is fully seated on rhe adhesive all the 
way around. 

I 
ALlGN MARKS 

17. Scrape or wipe excess adhesive off with putty knife 
or gauze. Fill all cavities around clips holder. 

I CLIP HOLDER 

I ADHESIVE 

18. Spray water on the windshield 1 -2  hours after in- 
stalling the glass. Mark any leaks and let the wind- 
shield dry, then seal leaking area with urethan 
windshield adhesive. 
NOTE: 
@ Do nor squirt water on freshly applied adhesive. 

Then apply an additional bead a!ong the lower 
@ Drive the car slowly if i t  must be driven during 

inside edge of the glass. the first 4 hours after the windshield has been 
installed. 

CAUTION: bet the adhesive dry for at least 4 hours 
before installing the moldings. 

Apply additional bead of adhesive. I I 



Quarter 



Interior Trim 
- Replacement 

FRONT PILLER TRlM 
1 .  Remove the door tr im. 
2.  Remove the grab rail 

(only passenger side). 
3. Insert a th in plate between 

garnish and front pillar, remove 
the 3 clips, and remove the 
garnish. 

4. Slide the garnish to  the rear, and 
remove i t  f rom the roof clip. 

QUARTER WINDOW TRlM 
1. Remove the rear seat belt (page 22-23),  
2. Remove the side lining. 
3. Remove the screw, and remove the 

quarter lining from/the clip part. 

I ROOF LINING TRIM I 

DOOR TRIM 

Remove 4 screws, then 
remove the garrush 

QUARTER TRIM PANEL 
1 Remove the rear seat (page 22-22) 
2 Remove the screw, pdll the dpper 

part towards you to  remove the 

REAR SHELF 
1 Remove the quarter w~ndow t r lm 

and speakers 
2 Remove the cl~ps by h~ t t l ng  them l~gh t l y  

w ~ t h  a plastic hammer f rom the under- 
s~de of the rear shelf 
CAUTION: - Do not bend the rear shelf excesr~veily, 

as it breaks easily. 
At the tlme of tnrtallatton, check the 
wtring for the rear w~ndow defroster 
wtres. 



Rear Seat 
- Replacement = 

1. Pull the seat back all the way down, and pull the 
trunk floor rnat from the trunk to the inside. 

2. P ~ l l l  rhe clip pin on the le f t  side of the seat, and 
remove the seat back by sliding it to the left. 

TRUNK FLOOR M A T  

G x  4.0mm 

CLIP PIN 

3. Remove the seat cushion rnount bolt, raise the seat 
toward the front, and disengage the front hooks 
from the floor holes. 

CUSHION MOUNT BOLT 
6 x 4.0 mm 
40 N.m (1.0 kg-m, 7 Ib-ft) Seat belt passage holes. 

RUBBER MBUMT 

1 4. Remove the clips and rubber bumpers from the 
I trunk side garnishes. 

5. Remove the two mount bolts from the rear upper 
seat back. 

6. Pull the bottom of the upper seat back to the front 
and raise it to remove i t  from the hooks. 

Rear view 

6 x 1.0 mrn 
10 N.m (1.0 kg-m, 7 Ib-ft) UPPER SEAT BACK 

\ 

RUBBER BUMPER TRUNK SIDE 
GARNISH 

7. Remove the rear shelf, and remove the rear seat 
latch. 

LOCK CYLINDER 

LATCH 



Front Seat Belts Seat Cover 

r Replacement 

I Front seat bask I 
I 1. Opeh the zippers on the rear of the seat. I 

2. Remove the clips, and separate the cover from the 
seat cushion. 

I Other seats I 
I 1 .  Open all clips on the rear of the seat and remove I 

NOTE: To prevent wrinkles when installing a seat 
cover, make sure the material is stretched evenly 
over the frame before securing all the clips. 

- Replacement 

CAUTION: Check the seat belts for damage, and 
replace them if necessary. Be careful not to dam%@ 
them during removal and installation. 

1. Remove the rear seat and quarter trim panel (pages 
22-21 and 22). 

2. Remove the upper anchor bolt with a 17 mm socket 
or box-end wrench. 

UPPER ANCHOR BOLT 
32 M.rn (3.2 kg-rn, 23 Ib-ft) 

3. Remove the belt guide pin and nut. 

4.  Remove the iower anchor bolt and retractor bolt. 

RETRACTOR 

RETRACTOR 

LOWERANCHORBOLT 



Front Seat Belts Wear Seat Belts 

r Replacement (corst") 

5. Slide the front seat foward until the seat belt center 
anchor bolt is accessible, then remove the bolt and I 
the center anchor 

CENTER ANCHOR BOLT 
Use 17 rnm wrench 
32 N m  (3.2 kg-m, 23 Ib-ft) 

6. Install the seat beit in the reverse of removal. 
Make sure you assemble the washers and collars on 
the upper and lower anchor boils. 

NOTE: Before attaching the quarter trim panel, 
make sure there are no twists in the belt. 

TOOTHED LOCK 
WASHERS 

n 
Q 

COLLARS 

PLAIN WASHER 

LOCK WASHERS 

PLAIN WASHERS A 

BEARDRiG - 
UPPER 

/ ANCHOR 

ANCHOR 

BEARING 

W A V E  WASHER 

f 
I 

UPPER ARlCHOR BOLT 
t 

LOWER ANCHOR BOLT 
32 h4.m (3.2 kg-m, 23 Ib-fa) 32 P4.m 13.2 kg-m, 23 Ib-ft) 

1 .  Remove the rear seat and quarter trim panel (pages 
22-21 and 22). 

2. Remove the upper anchor bolt with a 17 mm socket 
or box-end wrench. 

3. Remove the bolts and the seat belts. 

I , 
32 N.rn (3.2 kg-rn, 23 Ib-ft) I ELR 

4. Install the seat belt in the reverse of removal. 

NOTE: When installing belt, make sure it i s  not 
twisted behind the seat. 



Rear View Mirror 
Replacement 

1. Remove the rubber damper. 

2. Pry the cover off using the end of a slot-head screw- 
driver. 

BASE 
\ 
\ SCREWS 

3. Remove both mounting screws from the mirror base 
then remove the mirror assembly. 

4. Remove the base fcom the bracket by removing 
the screw. 

SCREW I 

1. Remove: 

@ Sunvisors 
s Rear view mirror and base. 
e Front pillar trim (page 22-21 1. 
e Interior light. 
e Quarter window trim (page 22-21 1. 



Console Carpet 

P Replacement 

1. Remove the gear s h i f t  knob is-speed) or selector 
lever handle (Automatic). 

I 2. Remove the 4 mounting screws for the center con- 
sole, and remove the center console and its garnish. I 

Replacement 

Remove: 

Right and left front seats. 
Rear seat cushion (page 22-22). 
Center console. 
Right and left cowwl side linings (page 22-21 ). 
Right and left side garnishes (page 22-21 ). 

e Right and left front seat belt floor anchor bolts. 
Right and left quarter trim panel (page 22-21 1. 
Trunk lid opener (page 22-46). 

2. Pull .the carpet away from the velcrom strips under 
the dashboard. I 

3. Pry out the 3 clips at the rear edge. 



Sunroof 
Illustrated Index 

SLIDING GLASS 
Adjustment, page 22- 28 
Replacement, page 22-29 

ROOF MOLDENG 

/" 

MOUNT BRACKET 
COVER 

SUNSHADE 
Replacement, page 22-29 

INNER CABLE ASSY 
Replacement, page 22-31 

EAR MOUNT BRACKET 
isassembly, page 22-35 

LIFT-UP GUIDE 
Adjustment, page 22-28 

/ 
WIND DEFLECTOR 
Adjustment, page 22-29 
Installation, page 22-32 

i 
I 

SUNROOF FRAME 
Replacement, page 22-30 



Sunroof 

r Glass Height Adjustment 

Roof molding shosld k;e eiieii wiih the glass weather- 
strip, to within ? :- 1.5 mm (0.04 f 0.06 in.) all the 
way around. i f  not, slide sunshade back, and: 

7 .  Fry p!ug out of the glass mount bracket cover, 
remove the screw, then slide cover off to the rear. 

2 Loosen mount brdcket nuts and ~nstall sh~ms 
between (jldss frame dnd bracket as shown 

3 Repeat on opposite slde ~f necessary 

F- - - - - -  -~ 
L, --. --. --f>...-- ... 

i -- --- - - -- ::- 
- _  _,- 

I ;I. 
' J 

f?:? 

I 
MOUNT BRACKET COVER 

r Glass Side Clearance Aaustment 1 
I f  glass weatherstr~p t i t s  too t~gh t  against the roof 
mold~ng on one s ~ d e  when closed, sl~de sunshade 
back, then: 

1 Pry plug out of d, jcI i  mount brdcket cover, remove 
screw, then slidt cover o f f  to the tear 

2 Loosen dii eight r:lount bracket nuts 

1 3.  &/love the glass :,@it oi  i r t t  ds nec~ssary. I 
4. Tighten nuls. I 

r Rear Edge Closing Adjustment 

Open the glass about a toot then close it to check 
where rear edge begins to rise. 
If i t  rises too soon and seats too tight against roof 
molding, or too late and does not seat tight enough, 
adjust i t :  

1 .  Open the glass fully 

2 Remove the rail covers from both s~des, and loosen 
the lift-up gu~de screws. 

RAIL COVER LIFT-UP GUIDE 

3. Move the guides forward or back, then tighten 
screws and re-check roof closing. I 
The guides have notches of 1.5 rnrn (0.06 in.) each 
and can be adjusted 2 notches forward or back. 

LIFT-UP GUIDE 

3.5 mrn (0.06 in.) 

\ 
ADJUSTER 



r Wind Defiectoa Adjustiment 

1330TE: A gap Detween detlector sea! and roof 
rnoldtqy W I ~ I  cause w ~ n d  noise when driving at 
isiqh'speed wi:P the roof  ope^. 

5 .  Opzn the surroof and pry the rail covers off both f 
i sides. 

2, Lccsen deflector 7nount~r~g nuts 

NQTE: Wind deflector can be adjusted 2 rnm (0.08 
ir?.) foorwerd or biick. 

1 (0.08 in.) (0.08 in.) 
I I 

3 .  Adlust detlxtor forward or back so the edge of its 
see: touches the  roof nloldlng ekenly 

NOTE The height ot t he  drfiectai when open can- 
not oe adjusred. If damaged or deformed, replace ~t 

Glass and Sunshade Replacement 

4 .  Slide sunshade 211 the way b x k  

2. Pry plug oua of each bracket cover, remove screw, 
and sl~de cover off to the rear. 

/ 
MOUNT BRACKET COVER 

PLUG 
3. Close the glass fully. 

4. Remove rhe nuts f ~ o m  front and real mounts on 
both sides. 

MOUNT NUTS 

5.  Remove the glass by lifting up and pulling forward 
as shown. 

GLASS 

NOTE The sunshade may be bent slightly to ease 
r~moval 





- Cable Replacement 

With the sun roof out of the car, remove the guide 1311 

rnourtlng nuts, i ~ f t  o f f  the gu~de ra~ls, and remove the 
cables.wlth the rear mounts arrached. 

NOTE: Fill the groove in each grommet with sealant 
and apply moiybdenum grease to the inner cable. 

\ OUTERCABLE 6; WQMMET 

-. Rear M~u89if Bracket Disassembly 1 
1.  Remow the side guides from the rear rncunt brackets. 

NOTE: Replace the guides with new ones whenever 
they are disassesr~bled. 

2 .  Pry the E-clip of f  the pin, and remove the rear 
mount bracket From the clbie. 

R E A R  MOUP4T 
BRACKET 

Ciasing Drag Check 
(Motor Removed) 
Before installing the sunroof motor, measure effort 
required to  close sliding panel using a spring scale as 
shown. 

E 

CAUTION: When using the spring scale, protect 
the leading edge of the sunroof with a shop rag. 

If load i s  over 98N (10 kg, 22 Ib), check side clearance 
and qlsss height adjustment (page 22-27). 

>,I ,+yIIz-=--. 
I I 
7 

,y ,5' 

,/Y ,/P 
// ,//' 

Closing Drag: Less than 98 M (40 kg, 22 I$) 



Sunroof 
CBssing Force Check 
[Motor Installed) 

After installing all removed parts, have a helper hold 
the switch to close the sunroof while you measure 
force required to stop it. Attach spring scale as 
shown. Read force as soon as glass stops moving, 
then immediately release the switch and spring 
scale. 

CAUTION: When using the spring scale, protect 
the leading edge of the sunroof with a shop rag. 

Closing Force: 196-245 N (20-30 kg, 44-66 Ib) 

2. I f  force is not within specification, adjust by turning 
sunroof motor clutch adjusting nut. 

SUNROOF MOTOR CLUTCH LOCKWASHER 
\ I 

USTlMG NUT  

increase force 

To decrease force 

3. After adjusting, install a new !ockwasher and bend it 
against flat on the adjusting nut. 

CLUTCH LOCKWASI-IER 
I / 

ADJUSTING NUT, 

r Wind Deflector I%ssta98ation 

instaliation i s  done in the reverse order of removal. 
When installing, make sure to insert the defiector ends 
tightly into the guide rails and arrange the deflector and 
rails in parallel. 



Engine compartment 

R E L A Y  
.\ 

r Troubleshooting 

I- - - 
- - - - - - - 

j-- Symptom Probable Causes 
- 

--- -- - - - - ----PA- - 
I 

I Water leak i 1 Gap between glass weatherstrlp and roof panel - 
I / 2 Deflectwe or ~mproperly Installed glass weatherstr~p 

1 3 Clogged dra~n tube. 

1 4 Gap between glass weatherstr~p and body 1 

I Wind noise 1. Excessive clearance between glass weatherstrip and roof panel. 

1 , Deflector noise I 1 Improper clearance between deflector blade and roof panel. 
I 2. lnsuff~clent deflector extension. 
I 3. Deformed deflector. 

Motor noise 
I 

1. Loose motor. 
1 
I 2. Worn gear or bearing. 

3. Outer cable deformed. 

j Sunroof does not move, 
i but motor turns 

1. Foreign matter stuck between gulde rail and sliding panel. 
1 2, Interference between parts. 
I 3. Outer cable loose. 
I 4. Outer cable not attached properly 

1 5. Clutch out of adjustment. 

Sunroof does not move 1 Blown fuse 
l 

and motor does not turn 1 2 Faulty rw~tch  
1 (S l~d~ng  panel can be moved 3 Battery run down 
I with sunroof wrench) I I 4 Defect~ve motor L -- _ i - - -  _ _ ---- - - -- - - -- --- -- 





e D o  not touch the printeel circuits. 
e Avoid damaging coupler terminals. 

WARNING DISPLAY 
Remove the screw, then remove the 
warning display panel 

DASHLIGHT BRIGHTNESS 
CONTROL SWITCH 
'1 Remove the swltch knob 
2. Remove the lock nut and washer, 

then remove the s w ~  10P COUPLER 

ARDtREAR WINDOW 
ROSTER SWITCH 

E LIGHTER ASSEMBLY 
rlng nu t  and rewove the 

22-35 



Gauges 

DX: 
CAUTION: 
0 Do not touch the printed circuits. 

Avoid damaging coupler terminals. COVER 
AMPLIFIER / 

PRINTED CIRCUIT BOARD 

RESET KNOB GAUGE VISOR UNDER VISOR 



COVER 

Si: 

NOTE: Avoid damaging terminals and printed circuit. 

RESET KNOB GAUGE VlSOR UNDER VISOR 



Glove Box 
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Dashboard 
Replacement (cant") ----- 

9. Remove the 9 dashboard mounting boils. 

10. Lift the dahbaard as you pull so it will slide off the guide pin a t  the middle; hold it from underneath so it won't fa l l  
when it comes off the pin. 



Grille and Rear Molding 



Front Bumper 

r Repiacement 

MOUNT BOLT 
FRONT BUMPER 8 X 1.25 mm 
Slide the bumper to the front 22 N.m 

(2.2 kg-m. 16 Ib-ft) 
Dx: 

CORNER SLIDE 

BUMPER BEAM MOUNT 

8 x 1.25 mm 
22 N.m (2.2 kg-m, 16 Ib-ft) 

BUMPER 
MOLDING 



Rear Bumper 
r Replacement 

Si: LICENSE PLATE 
REeR BUMPER MOUNT BOLT 

Dx: 

/ 
BUMPER BEAM 

i BUMPER STAY 
i '  

i MOUNT BOLT 
1 8 x 1.26 mrn 

2 2  N-rn 
12.2 kg-rn, 16 Ib-ft) 

BUMPER STAY 
MOUNT BOLT 
8 x 1 .25  mrn 
2 2  N.rn 12.2 kg. 

BEAR BUMPER 

/ 

2 2  N.rn (2.2 kg-rn, 16 Ib-ft) v 
BUMPER MOLDING 

I NOTE: Use n e w  rear wheel arch clips when  reinstalling the bumper. 





'runk Lid 
Replacement - 
1. P.einc;~e the truni< lid hinge boiis, ihen l i f t  off the lib. 

2. Remove the torsion bars by hand. 

CAU$BQM: The torsion bars are under spring Pension. 

MOTE: Use a long box end wrench, as shown, to help lever the bars out of their mounts. 

3. Remove the ititch and lock cylinder, then disconnect the wire harness and cable. 

4. Remove the rear s i~e l i  (page 22-21). 

5. Remove the hir:ge bracket mounting bolts, then remove the  hinges from the  trunk. 

6. Before tightening tht? hinge bolts, check the adjustments shown below: 

Q7GAZ-SE30100 

I 6 x 5 0 r n m  
r USP sh8ms a s  reqwred to make 

1 10 N rn (1  0 k~ rn, 7 Ib-ft) !he t rurk ' d f i- flusb w t h  t h e  
bod./ 

\ - 

'CY 
B A d i u ~ t  r t r~ber u p  c2nd  dcnn.  

dnd right and left untll trunk 
id 15 f lush  witr; t he  ,ca- edge 

o f  the body 

@ Adjust the torsion bar front 
or rear by the release tool 
as shown. 



Trunk Lid Opener 
Replacement - - - ,  

' - 9  
a "  Lift up the opener siicrhtly then pry the cover of f  

t he  handle. 

2. Pry out the cap in t h e  top of the molding, then 
remove the screw under it and remove the molding. 

3. Remove the opener by removing two b ~ l t s  in t he  
door si l l ,  and disconnecting the cable. 

4. Remove the retainer. then remove the lock cvlinder 

. 
FUEL FILLER DOOR 
OPENEB CABLE 

-Opener Cabls Routing 

Route the cabie as shovv~ be!aw. 

CLAMP 



Fuel Door Opener, Rear Spoiler 

r Fuel Boor Opener Replacement - 

I .  Remove the opener and cable, using the same pi@ 

ceaure described for removing the trunk ird opener 
(page 22-46). 

2 .  Remove the trunk side garnish, and turn the lock 
ani t  in the arrow directioiz shown to remove it. 

/'- 

' ' A  I, 



Frame Repair Chart 



Si: 
Unit: mm 





Heater and Air Conditioner 

Heater . .. ..... . .. . ... . .. ..... ..... .. .. . - . -- .  , 23-2 

Air Conditioner . . . . . . . . . . . . . . . . . . . . . . .... . . 24-2 





Heater 

Illustrated Index ........................... .... 23-2 
....... Heater and Blower Boor Positions 23-3 

Circuit Diagram ..................... .. ...... 23-4- 
Troubleshooting/Connector Informa- 
t ion ....................... .... ................ 23-5 

Blower 
.......... Replacement .. .......... ... .... 23-6 

Overhaul ................... .. .............a 23-6 

Heater Assembly 
................................ Replacement 23-7 

Heater Core 
ReplacementlOverhaL81 ................... 23-8 

Heater Control Ca bie 
Adjustment .......... .. ....... ......... 23-9 

Control Panel 
................................ Replacement 23-9 

...................................... Overhaul 23- 1 0 
.............. ..................... Test .... 23- 4 0 

Test 
................... Solenoid Valve Test .... 23-1 1 

............................ Diaphragm Test 23-1 2 
................................. . Relay Test .. 23-1 2 

........... Vent/Heat/Befrost Switches 23-1 2 
.................... Power Transistor Test 23-4 3 



Heater 

BLOWER 
Replacement, page 23-6 
D~sassernbl\/, page 23-6 

POWER TRANSISTOR 
Test~ng, page 23-1 3 

HEATER V A L V E  CABLE 
Adjustment, page 23-9 

Test~ng, page 23-1 2 

Replacement, page 23-7 
Overhaul, page 23-8 

2 3 - 2  



- Heater and Blower Door Positions 

Blower Recirculatiorr w i t c h  OFF Recirculation switch ON 

OUTSIDE AIR 

Heater 
Door positions shown 
according to  which 
function button is 
pushed. 

AIR MI 
DOOR 
(Cold) 

NOTE: This diagram shows the air mix doors in the most appropriate position for each heater control position. The posi- 
t ion of the air mix door is controlled by the TEMP lever and is independent of the heater control position. 



Circuit Diagram 



- TroublshootinglConnector Information 

1. Control panel switch Test. page 23-1 0 I 
2. Heater unit!Blower unit Test: 

. HEATIDEF,, VENTIDEF Solenoid. page 23-1 1 

. Diaphragm. page 23-1 2 . Vent!Heat/Defrost Switches, page 23-1 2 . Recirculation, solenoid. page 23-1 1 

. Blower relay. page 23- 1 2 

3. Wire harness. 

HEATER CONTROL UNIT 



- Replacement 

1. Remove the glove box. 
2. Remove the blower duct. I f  the car has air conditioning, the evaporator does not have to be removed. 

3. Disconnect the wire connector and vacuum hose 
from the blower. 

4. Remove the three mounting bolts from the blower. 

5. Remove the blower. 

6. Install the blower in reverse order of removal and 
/---===== 

make sure that there is no a i r  leakage from the - - i 
mating surfaces. . , _ _-- - 

, ~ 3 3 i  I' i 

I / BLOWER DUCT 

SOLENOID 

FAN 

BLOWER 
MOTOR 

TRANSISTOR 

BLOWER RELAY 
CALITlON: 

e Before reassembly, make sure the air door and 
linkage move smoothly without binding. 

e When re-attaching the diaphragm, make sure i t s  
positioning will not allow the air door to be 
pulled too far. Attach the diaphragm and all 
linkage, then apply vacuum and watch the door 
movement. I f  necessary, loosen the holding screw 
and move the diaphragm up or down. 



Heater Assembly 
- Replacement I 

NOTE. For replacement of the heater core only, see i 7. Dtsconnect the alr mlx cable from the heater. 
page 23-8. 1 
1. Drain coolant at the radiator 

8. Disconnect the heater sub harness from the heater 
wire harness. I 

2. Disconnect the heater hoses at the firewall. 1 9. Disconnect the vacuum hose at the tube joint. I 
NOTE: Coolant will run out when the hoses are dis- 
connected; drain i t  into a clean drip pan. 

3. Disconnect the heater valve cable from the heater 
valve. 

4. Remove the heater lower mounting nut. 

17 N.m (1.7 kg-m, 12 Ib-ft) 

HEATER 
CABLE 

5. Remove the dashboard. 

6. 'Remove the heater ducts. 

HEATER DUCT 

10. Remove the heater mounting bolts (2), then pull the 
heater away from the body and remove it. I 

AIR MIX CABLE 

Install in reverse order of removal, and: 
Apply a sealant to the grommets. 
Do not interchange the inlet and outlet hoses. Make 
sure that hose clamps are secure. 
Loosen the bleed bolt on the engine and refill the 
radiator and reservoir tank with the proper coolant 
mixture. 
Tighten the bleed bolt when all trapped air has es- 
caped and coolant begins to flow from it. 
Connect all cables so they are properly adjusted (see 
pages 23-9, 10). 



Heater Core 

Heater Care Replacement RETAINING 
PLATE 

NOTE The heater core car? be removed without 
remnv3ny the hedter 

1 Drain coolant at the rddidtor 
2 Remove the heater pipe cover and heater pipe clamp 
3 Remove the healer core retaining plate 
4 Pull out the cotter pin of the j o ~ n t  hose clamp and 

separate the heater ptpes 

NOTE Coolant ,vill run out when the heater plpes 
are disconnected, d ra~n  tt info a clean drip pan 

5 Pull out the heater core from the heater hous~ng 

I~istal l  in reverse order of remo~al ,  and 
@ Replace the joint hose cl;imps wlth new ones 
@ Turn the cotter p ~ n  of the jolnt hose clamps securely 

to  prevent coolant leakage 
@ Loosen the bleed bolt on the engine and ref111 the 

radiator and reservoir tank w ~ t h  the proper coolant 
mixture Tighten the bleed bolt when the trapped alr 
has escaped and coolant begins to flow from it 

VENTIDEF SOLENOID VALVE 
SWITCH 

HEATER SUB / OLENOID VALVE (VENTIDEFROST) 
HARNESS 

HEATER PIPE 
CAUTION. COVER 

@ Before installing, make sure that all doors and SWITCH 

links move smoothly. 
@ When re-attaching the diaphragm, make sure its 

positioning will not ailow the air doors to be 
pulled too far. Attach the diaphragm and all 
linkages, then apply vacuslm and watch the door 
move. If necessary? loosen the holding screw and 
move the diaphragm up or down. 

Defroster Shutter Adjustment 

1. Move the ROWIWiDEF door to  DEF position by 
using hr;nd vacuum pump. 

2. Open the defroster shufter f ~ l i y .  

3. Insert rhe control rod into the clip 





Heater Control Panel 

- lest 
E 

Using the chart below for the pin location, check for 
continuity between the pin marked "0" and 51 lead 
when the respective mode switch i s  pushed in. 

NOTE: 
@ Connect the ohmmeter positive probe to the biack 

lead of the connector. 
@ For the recirculation switch only, there is continuity 

when the switch i s  not pushed in. 

l/!em from w r ~ e  side B I 



Test 
- Solenoid Valve Test 

HEATIDEF., VEMTIDEF. Solenoid I Recirculation Solenoid 

Continuity Test: I Continuity Test: 

Check for continuity between the G and BI, BI and Y I Check for continuity between the terminals. 
and Y and G terminals. 

Make sure the fuse is in good condition. 

1. Connect the diaphragm to the solenoid. 

2. Draw vacuum 

3. Connect a lead from the battery positive terminal to 
the Bl terminal of the solenoid and another lead 
from the battery negative terminal to the G ter- 
minal of the solenoid. The arm of the diaphragm 
should retract. If the arm remains steady, replace 
the solenoid. 

4. Disconnect the battery. The arm should remain 
steady. I f  the arm moves, replace the solenoid. 

5, Connect the battery positive lead to the BI terminal, 
and the negative lead to the Y terminal of the 
solenoid. The arm of the diaphragm should be 
released. If the arm remains retracted, replace the 

\ / BI (BATTERY) 

v (AIR)-' 
I 

Functional Test, With Diaphragm: 

1. Connect the diaphragm. 

2. Draw vacuum. 

3. Connect a lead from the battery positive terminal 
to the A terminal of the solenoid and another lead 
from the battery negative terminal to the 5 ter- 
minal of the solenoid. The arm of the diaphragm 
should retract. I f  the arm remains steady, replace 
the solenoid. 

4. Disconnect the battery leads. The arm should be 
released. If the arm remains retracted, replace the 
solenoid. 



Test 
Diaphragm Test 

I 
1 1 Coririec: ;i vacuum purnp io the diaphragm as shown. 

1 1 2. Urav; V~CLIUITI. Vacuum should rerr?aiil steady, and 
i ii,e i i i jkage red should mob;i: i? I 

a ! r  the diephrayrii worr't I-loid v;cuidrn, or r h e  rod 
i! ;;lotstl1t move in, repiact? t i le diaphragm. 

I 
3. Rel:.;fsc- the di::phray-r). The rod should return. 

@ i? t he  I C ~  doer not reiurr! l u l i y  replace t h e  dia- j 
p h ~ a g r n .  

d 

I CAUTlON Don't rnest'a? the linkage rod by hand. 
1 TRc draphragm may be diitvaged. 

I 

u 
View from wire side 

i Vihen tile A terminal is cc~ r~ec ted  tn the battery positive 
termirral, 2nd B tcrmina! to the bat"Le:.q negative 

. t ~ c r  ,nrr(s, there sk:o~l!d be) ca~l:inuity between the  C and 
5 f ~ : - ~ > i ; 7 ~ j ~ .  

j Thei-t si.~ould ue ino con~inui tv with the batter)  



-- Power Transistor Test 

NOTE: The power trarisistor caritrot be rested with 
ordinary circuit testers. If the blower motor does not 
operate and you feel that the problem may be the power 
transistor, test as described below. 

1. Check the blower motor and its wire harness. 

- I f  they are not OK, repair or replace as necessary, 
then retest. 

- If they are OK, go to step 2. 

2 .  Disconnect the wire harness from the power tran- 
sistor. Pull out the LGIBI lead from the connector 
and connect a 1.2-3.4 watt bulb as shown. Then, 
reconnect the wire harness to the transistor. 

3. Turn the ignition on. 

- If the blower motor now operates, the con. 
troller is faulty. Replace i t  and retest. 

- If the blower motor still does not operate, the 
power transistor is faulty. Replace it and retest. 

CAUTION: 
@ To avoid a loose or disconnected terminal, be 

careful not to damage the locking tab when dis- 
connecting and connecting the terminal. 

e Insulate the LG/BI lead terminal from the body 
until the testing i s  completed. 

1.2-3.4 W 
BULB 

I 





Air Conditioner 

System Index .................................. 24-2 
Evaporator ..................... .,. .......... 24-3 
Condensor ........................ .. . . . . . w e . . .  24-3 
Performance Test ................... ... ... 24-4 
Service Tips ................... ........ ..... 24-5 

Compressor 
Troubleshooting .................... .. .... 24-6 
Replacement ................... .. .... .... 24-7 
Clutch Inspection .......................... 24-8 
Clutch Overhaul ............................ 24-9 

....................... Shaft Seal Removal 24-1 0 
.................... Shaft Seal Installation 24-1 1 

Evaporator 
... ...................... Replacement .... 24-1 3 

..................................... Overhaul 24-1 4 

Condensor 
..... Replacement ..................... ... 24-1 5 

Test 
........................... Thermostat Test 24-1 6 

.................................... Relay Test 24- 1 6 
A/C Control Switch Replacement ..... 24- 1 6 

................. A/C Control Switch Pest 24-1 6 
.................................. Pressure Test 24-1 7 

........................ Discharge Procedure 24- 1 7 
.......................... System Evacuation 24-1 8 

....................................... beak Test 24- 1 8 
System Charging ............................. 24-1 9 

Idle Boost 
................. Diaphragm and Solenoid 24-20 

.................................. Adjusment 24-20 



Air Conditioner 
System Index 

HEATER A N D  AIR CONDlT lONiNG EVAPORATOR 
CONTROL PANEL As refr igerant c~ rc t~ la tes ,  heat 

Act ivates compressor and cont ro is  I S  absorbed f r o m  the surrouri t i ing 

heater and  air  cond i t i one r  air m i x .  passerigt'r co rnpa r tn i r n t  air .  

Remova l ,  page  23-9 Replacement,  page 24-1  3 
Overhaul,  page 21-14 

AIC CONTROL SWITCH 
Test,  page 2 4 -  16 I 

BLOWER 

CONDENSE P 
D~sstpates the heat w h ~ c h  
was absorbed b y  the refr tgerant 
Replacement,  Dage 24 -1  5 

COMPRESSOR 
Compresses t he  refrigerant and  then 
forces ct t h r u  the condenser. 
Compressor troubleshoot ing, page 24 -6  
Compressol replacement, page 24-7  
COMPRESSOR CLUTCH 
Overhaul, page 24 -9  
Fieiav tes?, page 24-16 





Compressor 

2 I I 

I i I 
TEST RESULTS RELATED %VMPXO&?S ! 

i 
-- 5 -.---.-a i - 

PROBABLE CASE REMEDY 

Discharge {high) / After stopping comg-srer,sor, pressure / Air in svstern. j Evacuate system; then recharge. 
pressure abaa3:m:ally 1 drops 4.0 about 195 k!"a (2 kg/i:m7, 1 

I 
1 Evacuation: page 24-1 8. 

high i 22psisj, quickly, and then fails I Recharging: page 24--4 9 ,  

i I gradc~ahipb. 
I 

,_ _II._ _ ____-__- , - .  . . - -- .- - 4-- .- - -- -- 
I I Pressure does not return tc nsrinai I Excessivtr i.e*r!gersnt in ! Discharge refrigerant as 

I w!?en condenser i s  ~ooted  by w ~ ~ e r .  ~ysfe i i l .  1 required. 
----- 

I Redricsd air flaw througl? condenser I "C!ogqeZI ccndenser or i * Clean, 
i / radiator fins. 

1 I *Radiator arid sir conditior:eri I Check voltage and fan rpm. 
i / fans n i t  working properly. / 
kine rc condenser ii; exeessiveiy hat.. i Rcslrictec! "ow of re i r i~erar l t j  Repair. 

, . 
I in system. i 

1 
Discl-:;:?-ge pressuri: 1 E xecirive bxnbbiss in sight qi ass; 1 !nsulficiani refrigenrant in ! Charge system. 
abncrrnaily Icw I cr:ndenser i s  not hi)?. I sys ie l r .  I 

I.------- + __l_i_____"__I____I__ 
1 Higii 2nd iwt~ pyrelasurer are balanced I * I=aultt! compressor dis- : Heplace compressor. I I O O ~ )  after r:opgio& conpresor, i chsrgr cr ;rile?. valve. ! 

i - Fauicy conlixessor sea!. 1 - -- - ---- -. - - -. -- . i -t- --"I-.----.--A111-- ' 

4 P\~. ~ u t l e t  aC expamion valve i s  riot 1 - i..eaki~g t3?~ im0~ta t .  : Repair or repiace. 
i frosted; iovj pressure gauge indicates / Frorep e x p ~ n s i o n  va!vt.. 
! , . - ~ & .  #ccELtdf3?. Fau;"~ ~ - < p a l s i o i ~  velve 1 
I . . -- ..--.-...I-.-_.-------.--..--.--.-- LL 2-4. 

S.;ceiar [!ow.\;.: po.cs- ! Exce:.zEve t:ubbI~"s ir: ';'pi:~ gi,a~r; I t~~r~ffi~ii?n":rtl-grigerant. ! Check for leaks. 
i $ u r f  ab~orv:diiy !ow L. C O P ~ M I I S ~ ~  i s  r.3l heated. ' Charge as required i ---.--.--.I---..-...----.---..--_-.- c i-__-.:___-: 

Expension valve is nor frosted and i * i-eoking thssrnos?af. I Replace expansion valve. 
I icaw prur;r;i;re ilrle is not tori i  1 a F i ~ z e n  expansion vaiwe. 

i 
! rresscse Gauge rn2!cares vactium. 1 . F ~ l . ! b $  ~XPL~T :S /OT :  v ~ ~ v F ? .  

I 
I!-. - - _ _ . _ . _  L 
I Biiriet rernpcramve i s  low; no air j F7oyi.n eviporatcr. I Run the fan with compressor 

?!OW. I 
,..__I__-_ + - .----- - I off. 

v-- 

Excanl:i.c;r: *~;iiii! i :n fa t i ,  / Clogged expansion vaive. : CIe6t.i or replace. if-"-- "- 
i !ow pressure hose i s  cocler thar, Coiiapred or iestrictt?C! !OW ?-clean, repair or repiace. 

pa""'?.- rr. 
' 

,,pic,..sio~ valve ovlcler and cvapo:-a- 
' pt>r. 

S~cr ion  {itow) pre-,- E-c,& pressure hose and check joint 
 st^^.: +iis:;c.rmai;y k'yh , G;B 6300ltlr dhao around eBiapcr&tor. 

Exparlsia~ici valve open too ! Repair or repl~ice. 
long. I I 
Loass .;herrncstat (poor j 
C O ~ T R C ~ ~ .  

Excessive refregerapi in 1 Discharge ref! igerant as 
SvL.TEri:. 1 I-recessary. 

Faulty gasket ,  i Replace compressor. 
Fairlry hi@ pressure valve. j - Foreign particle s:iici< in ' 
tligh preswre va!ve. i 

I 



- Replacement 

1. Run the englne at idle speed and turn on the air 
conditioner for a few minutes. 

2. Shut the engine off and disconnect the battery nega- 
rlve terminal. 

3. Disconnect the compressor clutch lead. 
4. D~scharge the refrigerant very slowly from the 

system. 
5. On a car with power steering, loosen the steering 

pump adjusting and mounting bolts. 
6. i i f t  the power steering belt off the pulley. 
7. Remove the power steering oil pump. 
8. Disconnect the suction and discharge hoses from 

the compressor. 

CAUTION: Cap the open fittings immediately to 
keep moisture and dirt out of the system. 

9. Loosen the compressor adjustinglmounting bolts 
and nut, then l i f t  the belt off the pulley. 

10. Remove the air conditioner cooling fan motor along 
with the motor mounting frame. 

11. Remove the mounting bolts and compressor, and 
set the compressor on the engine support beam. 

92 x 1.25 x 52 mm 
48 M.m (4.8 kg-m, 35 Ib-ft) 

48 N m (4.8 kg-m, 35 Ib-ft) 

? O x  1.25 m& FLANGE NUT 
43 N~rn 14.3 kg-m, 32 Ib-ft) 

12. Remove the compressor bracket. 

10 x 27 rnm BOLT 
47 N m  (4.7 kg-m, 34 Ib-ft) 

13. Remove the compressor from the engine com- 
partment. 

Install the compressor in reverse order of removal and; 

@ I f  a new compressor i s  installed, drain 30 cm3 (1 fl OZ) 
of refrigerant oil through the suction fitting on the 
compressor. 

e Adjust the belt. 

BELT TENSION: 10- 12 mm (318- 112 in) deflection 
when 98 M (10 kg, 22 Ib) farce is applied between 
the pulleys. 

@ Charge the system. 

@ Test the performance. 

GAlbTiON: Do not loosen the cylinder cower bolts 
on the compressor. 



Compressor 
CEuteh inspection 

Check pulley bearing play a ~ d  drag by rotating the Measure the clearance between the pulley and pressure 
pulley by hand. Replace the pulley with a new one i f  plate ail the way around. I f  the clearance i s  not within 
it i s  noisy or has excessive play and drag. specified limits, the pressure plate must be removed 

and shims added or removed as required. 

Pulley-to-Pressure Plate Clearance: 
0.3-0.6 mrn (0.012-0.024 in) 

Check the resistance of coil. 

Coil Resistance: NOPE: The shims are available in six sizes: 0.1 mm, 
3.0 * 0.3a at 2 8 ' ~  ( 6 8 ' ~ )  1.0 mm, 1.25 mm, 1.5 mm, 1.75 mm and 2.0 rnm of 

If the resistance i s  not within specifications, replace the thickness. 0.1 rnm shim is  used for minor adjustment. 

clutch coil with a new one. 

24-8 



- Clutch Overhaul 

1. Remove the nut while holding the pressure plate 
with the tool shown. 

CAUTION: Be careful not to compress the spring 
excessively. 

Use the tool to hold the pressure plate. 

AIR CONDITIONER 
PULLEY HOLDER 
07923-PB80001 

2. lnstall the clutch remover tool and two 6 mm bolts 
on the pressure plate,and remove i t  by screwing 
in the center bolt. 

CAUTION: Use only the special tool to remove the 
pressure plate. I f  it i s  not used the clutch damage 
may result. 

NOTE: Tighten the 6 mm bolts equally, so the tool 
i s  installed parallel to the pressure plate. 

AIR CONDITIONER 
CLUTCH REMOVER 6 rnrn BOLTS 
07934-PB80001 

\ 

3. Use snap ring pliers to take off the snap ring, then 
remove the pulley from the shaft with a 2 or 3 jaw 
puller. 

CAUTION: When removing the snap ring, be care- 
ful not to damage the aluminum compressor snout. 

4. Unscrew the clutch coil mounting bolt by using a 
TORX DRIVER BIT (07703-0010200), then 
remove the clutch coil. 

NOTE: It's not necessary to remove the clutch 
wire clamp; just pry it up enough to remove the 
wire. 

WOODRUFF KEY 
I 

SHIM CLUTCH 
cTIL 3""""" BOLT 

PULLEY / I 
Check the pul ley bearings SNAP 
for excessive play. RING 

Assemble the clutch in the reverse order of disassembly, 
and also: 
8 Install the snap ring with its chamfered side facing 

out. 
When installing the snap ring, be careful not to 
damage the alminum compressor snout. 

SNAP RlNG 

Tighten the hub nut to specified torque. 

TORQUE: 4.0-4.5 kg-m (32-35 ft-lb) 

I Recheck the pulley-to-pressure plate clearance and 
adjust i f necessary. 



Compressor 

r Shaft Seal Removal 

NOTE: Make sure rhat the suction and discharge joints 
are plugged with the caps. 

1.  Remove the pressure plate (page 24-9). 

NOTE: Removal of the clutch pulley and coil is 
not necessary. 

2. Remove the 32 inm snap ring. 

32 mm SNAP RING 

I 3. Remove the woodruff key from the key way. 

NOTE: I f  the woodruff key is to be reused, be 
careful not to damage it the key. 

4. Remove the shimls). 

NOTE: After removing, place shim(s) safely in a 
parts rack. 

WOODRUFF 

5.  Hook the tip of the special tool (ends of pliers 
should be bent outward as shown) on the slot of 
the seal seat. 

6. Pull out the seal seat. 

CAUTION: Move the tool in parallel with the com- 
pressor shaft. Do not damage the compressor. 

7. Insert the shaft seal remover into the compressor 
aligning the cutout of the remover with the metal 
pawl of the seal case. 

8. Rotate the Shaft Seal Remover clockwise or counter- 
clockwise to make sure that the cutout i s  engaged 
with the metal pawl. 

SHAFT SEAL REMOVER 
H07934-SB20000 

1 1 METAL PAWL 



r Shaft Sea! installation ---- 
I 1 

I 
9. Press the rsrnover unti i  uottornr, i h e n  ru in ir 1 

coc?nterciockwise as far as it will go. I 

1 7 .  Lay down the ea,rpressoi- and clean the  shafr  seal 
conf-acting face of rile compressor with cleaning 
solvent. 

CAUTION: 
@ Keep the cleaning solvent and dirt wt of the 

compressor. 

@ Do not use any cloth for cleaning, clean onfy 
by rinsing with sso$vent, 

r Do not spiDi the refrigerator oil from the corn- 
pressor. ReFiEI the same amshsnd of the oil if the 
oil is spillad out. 

NOTE: lnstsiX the shaft  seal assenably after the 
cleanirig solvent 1s dried out. 

SEAL 

1 .  Ciean the new shaft  sea\ thoroughly wirvl c ie in~ng 
solvent, 

2 Lubricate :be shaf t  sea! wifh rrefr~gcrant oil 
(SUNIS9 5GS or eqLirv.-i~eakk) 3 r d  install it c n  the 
shaft seal remover. 

N QTE : 
@ Use only clean refrigeran.t ail, 
e Do not touch the sealing surfaces of aha shaf t  

seal a f t e r  lubricating. 

6 

3. Liberally lubricate the compressor shatt ~x;'lk re- 
fr~geranl cil. 

f 4. Install the shaft seal onto t h e  csknprsssor shaft 
I 

FLAT 



Compressor 
- Shaft Seai installation (cont'd) 

5. Press the remover untii bottoms, then turn it 
' 

I S .  instaii the 32 mm snap ring with i t s  chamfered 
counterclockwise as far as it will go. edge inside. 
NOTE: The remover will go lower when the flats 13. Press the snap ring with the grip side of the remover. 
are al~gned. 

6. Turn the remover clockwise, then pull out. 

7. Make sure that the metal pawl of the seal case is at 
least 0.5 mm (0.02 in) below the compressor 
shoulder as shown. 

METAL PAWL :-71 1 

8. Check the inside diameter of the compressor for 
score marks or foreign particles. 

9. Clean the seal seat with cleaning solvent, then 
lubricate the seal seat with refrigerant oil (SUNISO 
5GS or equivalent). 
NOTE: 
@ Use only clean refrigerant oil. 

Do not touch the sealing surface of the seal seat 
after lubricating. 

10. First slide the seal seat into the compressor by 
hand as far as possible. 

11. Press the seal seat with the grip side of the remover. 

CAUTION: Be careful not to damage the com- 
pressor. 

14. Install the shirn(s) and woodruff key 

m /  
WOODRUFF KEY 

15. Evacuate and charge the compressor, then perform 
the leak test. 

16. Install the pressure plate. Measure the clearance 
between the pulley and pressure plate all the way 
around. If the clearance is not within the specified 
limits, [0.3-0.6 mm (0.012-0.024 in)j shims 
must be added or removed as required. 



Evaporator 

1 B~sconnect the batrery negat19e terrn~nai 9. Rernove the evapordtur. 
2 D~scharge the retr~gerarlt. 
3 D~sconnect ;he receiver irne and suction hose from NOTE : Carefully disconnect the wire harness from 

t h e  evaoorator the thermostat. 

CACaTlQN: Cap the open fittings immediately to 
keep moisture and dirt out of the system. 

4.  Remove the grommets. 

5. Remove both lower dash panels. 
6. Disconnect the vacuum line and wire harness 

from the blower. 
7. Reinove the sealing band from between the 

blower and evaporator. 
8. Remove the blower. 

SEALING 
BAND 

install rhe evaporator in the reverse of removal, and: 
@ if a new evaporator i s  installed, add 30 em3 (1  61 02) 

of refrigerant oil to it before charging. 
e Don't forget to align the joint and tighten the sealing 

band securely to prevent air leaking. 
@ Charga the system. 
@ Test the performance. 



Evaporator 

'B Rerriove the se!f-tapping screws and cl~ps from the housing 
2. Carefully separaCe t h e  houslngs as required to obrarn access to rhe  capillary tube ID the hotisirgs 
3. Pu! out the capillary tube of the thermostat from the evapnratar Fin\. 
4. Separate the housrngs and remove tfie evaporator covers. 
5 Remove the eApans~on vaive, if necessarv 

R~ ienb te  the evaporator in the  reverie of dtsassembik, and 
@ anshali the exparlsmn cover capillary l ~ b e  againsr the suction [ I F ~ ,  and wrap it wlth tape 
@ Re~nstail the thermostat caprllarf tube IP Irs original locat~on 
@ Rcassswble t he  upper a ~ d  In~*vev housings w t h  !he ciij3s, in;kie Z i l T i  :he,e i ;~e ?a gdpb Lrb:if~t'trl f l i t i i  

EVAPORATOR 
Blow dirt out of fins 
rni~th compresced alr 

CAUTION Do not 
damage capt[ldry tube 
when remowirsg from 
eraooratur (ins 

TAPE 
Replace 
Make  sure there I S  ns fore~yn matter stuck 
betwcen the captilary tube ailc outlet 11,ie 

EXPANSlON 
VALVE 



Condenser 
- Replacement 

1. Disconnect the battery negative terminal. 
2. Discharge the refrigerant. 
3. Remove the front grille. 
4. Disconnect the condenser line and discharge line 

from the condenser. 

CAUTION : 
9 Cap the open fittings immediately to keep mois- 

ture and dirt out of tlie system. 
Be careful not to damage the condenser fins and 
tubes. 

5. Remove the condenser mounting bolts. 

---- MOUNTING BOLTS 

6. Remove the radiator upper frame mounting bolts 
and move the upper frame slightly. 

CAUTION: Move the upper frame only as much as 
required to obtain access to the condenser for i t s  
removal, because the upper frame has the air con- 
ditioner wire harness attached to it. 

RADIATOR UPPER FRAME 

7. Remove the condenser by pulling it upward. 

Install the condenser in the reverse of removal, and: 
If a new condenser i s  installed, add 10 cm3 (1/3 
fl oz) of refrigerant oil to it. 
Insert the condenser legs into the rubber mounts. 

RUBBER MOUNTS 

Apply an anti-rust material to the upper frame 
mounting bolt areas. 
Charge the system. 
Test the performance. 



Test 
Thermostat Test 

D,p  rkae therm:::tat capillary tube into a pan filled with 
ice water, and check for continuity, 

Cur-off . . . . . . . . . . 1.5-0.5'~ (35-33'~) 
Cut-in . . . . . . . . . . . 3.0-5.0'~ (37-41~~1 

% i f  oaii-off or cut-En temperature i s  too low or too high, 
1 .zpi;lce :he- thermostat. 

16E WATER 

-..- 

Clutch Relay "rest - 

1 1 .  GI-eck hi continuity between she terminals 3 and 4. 
Twit? ~ h c ~ i ~ i a  be no cont~n~i i ty .  

2. Connect a 12 '/ bzttery auoss  the terminals 1 and 
2 
Thc:e slicrr~d be con~inuity betweer tne terminals 3 

A/"C Coritrcsi SwiPei-1 Replacement 1 
I .  Remove the right lower dash panel. I 
2. Remove the radio. I 
3. Pry the knob off the heater temperature control. I 
4.  Remove screws from the control lever bracket and 

remove the control lever bracket from the control 
panel. 

5. Remove the screw, and disconnect the N C  switch 
wire coupler, then remove the AIC control switch. 

6. i nstali in reverse order. 
7 A/C CQNTRQL SWITCH I 

CONTROL PANEL 

TEMPERATURE 
6 0 N T R O b  LEV 
BRACKET 

A/C Csntroi Switch Test 
-=----l 

There should be continuity between No. 12 and No. 13 
terminals when the switch is pushed in. There should be 
no continuity when the switch button is released (off). 

NOTE: The A/C switch contains an LED circuit and 
cannot be tested with ordinary circuit testers. If there is 

any abnormality in the LED, see Electrical section to 
determine the cause of the trouble. 



Pressure Test Discharge Procedure 

1. Connect the gauges as shown. 

2. Close both high and low pressure valves. 

3. Test with the hood up, doors and windows open, 
temperature lever on COLD (left end), VENT but- 
ton on and fan maximum high speed. 

4. Leave the air conditioner on about 10 min. The 
sight glass should be free of bubbles. 

NOTE: Run the engine at 1,500 rpm. 

5. See the chart on page 24-4 to determine the correct 
high pressure reading for your area. 
Low pressure reading: about 196 kPa (2.0 kg/cm2, 
28 psi). 
I f  the readings are not correct, refer to the trouble- 
shooting chart on page 24-6. 

LOW PRESSURE HIGH PRESSURE 
VAL (Close) 

0 Keep away from open flames. The refrigerant, al- 
though nonflammable, will produce a poisonous gas 
if burned. 

@ Work in a well-ventilated area. Refrigerant evaporates 
quickly, and can force ail the air out of a small en- 
closed area. 

1.  Connect the gauges as shown. 

2. Disconnect the center hose of the gauge set and 
place the free end in a shop towel. 

3. Slowly open the high side manifold valve slightly to 
let refrigerant flow from the center hose only. Do 
not open the valve too wide. Check the shop towel 
to make sure no oil is being discharged with the 
refrigerant. 

CAUTION: If refrigerant is allowed to escape too 
fast, compressor oil will be drawn out of the system. 

4. After the high pressure gauge reading has dropped 
below 1,000 kPa (10.0 kg/cm2, 142 psi), open the 
low side valve to discharge both high and low sides 
of the system. 

5. Note the gauge readings and, as system pressure 
drops, gradually open both high and low side valves 
fully until both gauges indicate 0 kPa (0 kg/cm2 
0 psi). 

LOW PRESSURE r HlGH PRESSURE 
V A L V E  V A L V E  



System Evacuation Leak Test 

NOTE: When an A/C System has beep opened to the 
atmosphere, such as dur~ng tnstallat~on or repair, it must 
be evacuated uslng a vacuum pump (If the system has 
been open for several days, the  receiver-dryer should be 
replaced). 

9 Attach a gauge set and pump as shown, connecting 
the center charging hose to the pump inlet. 

2. Start the pump, then open both gauge valves. Run 
the pump for about 15 minutes. Close the valves 
and stop the pump. The low gauge should indicate 
above 400 mm Hg (27 in-hg) and remain steady 
with the valves closed. 

NOTE: If low pressure does not reach more than 
700 mm Hg (27 in-hg) in 1 5  minutes, there is pro- 
bably a leak in the system. Check for leaks, and 
repair (see Leak Test below). 

3. If there are no leaks, open the valves and continue 
pumping for at least another 15 minutes, then close 
both valves, stop the pump and disconnect i t  from 
the center charging hose. 

LOW PRESSURE H I G H  PRI  ESSURE 

\ 
VACUUM 
PUMP 

I 

J, ' 

When handling refrigerant (R-12): 

Q Always wear eye protection. 
Do not let refrigerant get on your skin or in your 
eyes. If it does: 
- Do not rub your eyes or skin. 
- Splash large quantities of cool water in your eyes 

or on your skin. 
- Rush to a physician or hospital for immediate 

treatment. 50 not attempt to treat it yourself. 
Q Keep refrigerant containers (cans of R-12) stored 

below 4 0 ' ~  (100'~). 
Keep away from open flame. Refrigerant, although 
non-flammable, will produce poisonous gas if burned. 

0 Work in well ventilated area. Refrigerant evaporates 
quickly, and can force all the air out of a small, en- 
closed area. 

1. Attach a refrigerant supply and gauge set as shown, 
with all valves closed. Then open the refrigerant 
supply valve on the can. 

2. Loosen the center charging hose fitting at the gauge 
to purge any air from the hose, until it hisses for a 
few seconds, then tighten it again. 

3. Open both gauge valves to charge the system to 
about 100 kPa (1.0 kg/cm2, 74 psi), then close the 
supply valve. 

4. Check the system for leaks using a leak detector. 
5.  I f  you find leaks that require the system to be 

opened (to repair or replace hoses, fittings, etc.), 
release any charge in the system according to the 
Discharge Procedure on the previous page. 

6. After checking and repairing leaks, the system must 
be evacuated (see System Evacuation above). 

LOW PRESSURE ,, H I G H  
V A L V E  \ PRESSURE 

25 REFRIGERANT 
-1 
\ CYLINDER 



System Charging 

Always wear eye protection when charging 
the system. 

The A/C system may be charged with refrigerant by 
either Vapor or Liquid niethod: 

CAUTION: bf you overcharge the system, the com- 
pressor wil l  be damaged. 

VP,PG)R CHARGING, through the low side: Vapor Charging 

1, connect a gauge set and refrigerant can (right side 
rep) as shown, with the gauge valves closed. Purge air 
from the charging hose by opening the refrigeran? 
valve, then, loosening the center connector at the 
gauge, letting it hiss for a few seconds, and tighten- 
ing it. 

2. Open the low gauge valve [adjust i t  as necessary so 
pressure does nod exceed 44 5 kPa (4.15 kg/cm" 60 
psi) while charging]. 

3. Star t  the engine and switch the afr condirioner fan 
on high. 

NOTE: Rcrn the engine below 1,500 rpm. 

4. Keep :he refrigerant csn right side-up. Charge the 
system with 750-859 g (26-30 oz) of refrigerant 
r-intil sight glass is free of any bubbles, indicating a 
full charge. 

5. When fully charged, close the gauge valves, then the 
valve on the can. Slowly disconnect the refrigerant 
hose From the center gauge connection to allow 
excess refrigerant to escaoe. Quickly remove the 
gauges from the system to minimize refrigerant loss. 

LEiaUlD CHARGE through the high pressure side: 

F~l!ov.~ing the cherging station manufacturer's instruc- 
tions, charge the system wE:h 750-850 g 126-30 oz) 
of refrigerant. 

Do not use disposable cans to charge 
through the high pressure side of the system. System 
pnesseere could transfer into the can causing it to ex- 
plode. Use only the bulk suppiy of refrigerant from the  
elsargtiag sta%ion. 

R E  

LOW PRESSURE 

- - - - - -  

! I 
LOW PRESSURE 
VALVE 
For vapor charging 

1 

HiGH PRESSURE V A L V E  
For ~ t q u i d  charging 

CAUTOOk: If you run rhe  engine during !iqtaid cf~arge, 
the compressor will be damaged, 



Catbureted Engine: 
I 
1 Atter ci-rarging. check thc idfe $peed *n,itrPI rRe &ir son- 
f ditia~;ei cn: 



Fuel-Injected Engine: 

1. Start the engine and warm it up 6 0  ncrmal operating 
temperature (the cooling fan goes on twice). 

2. Connect a tachometer. 

3. Disconnect the vacuum hose between the idle 
control solenoid valve and intake inanifold. 

4. Cap the end of the hose and intake ~tenifoib. 

SOLE%SQI@. VALVE 

6. Check the idle s ~ a e d  wi:h k.,e;itnr fep s*a,irch at ~1 
(rrgki; end) arid a:!'. conditiai:er on. 

Adji.1~; idle saaeed, if s~ecc-saari, by turning the ad- 
i ~ : ~ t i n g  bait CP the bi!C idt? cciitroi a/ai!!e. 

1 

5. Adjust the idle speed wi th headlights, heater 1 
'7.  After adjiesril;~el, connect :Re idle con"rfii solenoid 1 

blower, rear window defroster, cooling fan and air wive vacu:r.is I-'e:r,c. i 
conditioner off.  D j 8 .  On iii:orrati.: i r a~sn~ , i ss i c r  nodel, 2 d i u s t ; n ~  

Idla Speed should be: 

Adjust the idle speed, if necessary, by ttlrning the 
adjusting screw on the thrstuie body. 

I 
"ah ;Idle speeci. ckeck tha t  it reriasins t,.i.jphir: the r 
specified i i rn i '  when shifl'ed in gear iDa or D4). d 

9. Check the ieirj;: speed with headlighrs, heater 
b?a%e~.iei. 1 . 6 i S  i?~oi-?doly+, & f i . ~ ~ f ' j ~ ,  <?nd cooiipg 

~. bu: air r:ani:itrr;*:t,a. 2Sf. 
it si.!i)td!d 1342 ~ b \ i f  si;ii?a n~bz??dj speed. 
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Engine Electrical 
Illustrated index 

Before Troublesho~ting : While you're working: 

0 Check the main fuse and the fuse box. 
@ Check the battery for damage, state of charge, and 

clean and tight connections. 

CAUTION: 
o Do not quick-charge a battery unless the battery 

ground cable has been disconnected, or you will 
damage the alternator diodes. 

Do not attempt to  crank the engine with the 
ground cable disconnected, or you will severely 
damage the wiring. 

0 Check the alternator belt tension 

0 Make sure connectors are clean, and have n o  loose 
pins or receptacles. 

CAUTION: Do not pull on the wires when discon- 
necting a connector; pull only on the connector 
housings. 

When connecting a connector, push it until tt c l~cks 
into place. 

0 Make sure multiple pin connectors are packed with 
silicone grease. 

Pack with silicone grease 

CHARGE WARNING 
LIGHT 

IGNITION COIL 
Test, pages 25-1 3 and 14 

RADIO NOISE 

CONDENSER 
Test, page 25-29 

VOLTAGE 
REGULATOR 
Test, page 25-30 

STARTER 
Index, pages 25 3 and 
Tesr, page 25-5 
Replacement, page 25-8 --I\ dm> _i - , -__ 
Reassembly page 25 12 Replacement, page 25 34 

- -- Belt Adjustment, page 25 35  

I \ Overhaul, pages 25-36 and 37 
DISTRIBUTOR 
Removalllnstallation, pages 25-1 7 and 18 

/' 
BATTERY 

GverXaiil, pages 25-22, 2 3  and 2 4  
Timing, page 25-25 SPARK PLUG 

Inspect~on, page 25-27 
Inspection and Charging, 
page 25-28 



Starter 
Iliustreted Elndsx [Gear Reduetion 1.4 kw, ND) 

QVERRUMNlMG 
CAEbeF!QN: D~sconnect the ground cable from t i le  bat- CLUTCH ASSY STARTER 

rsry DO56 betore removing the starter. i SOLENOBO 

YHalDlrGGS HOUSlNG 
URE HOUSING) 

tBhER GEAR 

ARMATVW E 
Inspectton and 
Test, page 25-9 

CAGE 

Test, page 25-12 

HARNESS CLIP 



Starter 
Illustrated Index (Gear Reduction 11.4 kw, MitsulSa) 

CAUTION: Disconnect the ground cable from the bat- 
tery post before removing the starter. STARTER FIELD WINDINGS HOUSING 

OVERRUNNING SOLENOID (ARMATURE HOUSING) - - -  

CLUTCH ASSY / 

GEAR'HQUSING 
COVER 

END COVER 
RUSH HOLDER 

Inspection, p ~ g e  25-1 1 

ARMATURE 
lnspecrion and 

ARMATURE HBCdSlNQ 
Test, page 25-12 

Test, page 25-9 

HARNESS CblP 



j-- Test 
5 

NOTE. ifhe air temperature must be between 15 and 
3 8 " ~  (59 dnd 100°F) before testrng. 

Use a starter system tester. 
Connect and operate the equipment in accordance with 
manufacturer's instructions. 
Test and troubleshoot as described starting with step 2. 

Alternate Procdurs: 

Use t h e  folkowing equipment: 

@ Ammeter, 0-400 A 

@ Voltmeter. 0-20 volts (accurate w~th in  0.1 volt) 

e Tachometer 0-1 200 rpm 

2 .  Hook up voltmeter and ammeter as shown. 

2. Disconnect the coil wire from the distribritor, and 
ground it. 

1 
GROUND 

3, Check the starter engagement. 
Turn the ignition switch to Ill. The starter should 
crank the engine. 

@ I f  the starter does not crank the engine, check 
the battery, the battery positive cable and 
ground, and the cable connections for looseness 
or corrosion. 

Test again. 
I f  the starter s t i l l  does nor: crank the engine, by- 
pass the ignition switch circuit as follows: 
Unplug the connector (blacki'white wire) from 
the starte:. Connect the jumper wire from the 
battery positive ( +  terminal to the solenoid ter-- 
ininal. The starter should crsnk the engine. 

- If the starter still does not crank the engine, 
remove the starter and diagnose i t s  internal 
probierns (see pages 25-7 through 25-12). 

- 15 the starter cranks the engine, check for an 
open wire in the biack/white wire circuit be- 
ween the starter and ignition switch, and 
connectors. Check the ignition switch. On 
ears with automatic transmission, check the 
N EUT WAL-/BACK-UP switch and connectors. 



Starter 

4. Check for wear or damage. 
The starter should crank the engine smoothly and 
steadily. 

@ I f  the starter engages, but cranks the engine er- 
ratically, remove the  starter motor. Inspect ehe 
starter, drive gear, and flywheel ring gear far 
damage. 
CI-iectc the drive gcar overrunning ciutci.3 for 
binding or slipping when the armaature i s  rotated 
wi th the drive gear held. Replace the gears if 
damaged. See page 25-1 I ,  

5. Check cranking vo!rage and current draw, 

Voltage should be nu less than 8 volts. 
Current should be no greater than 350 amperes. 

11: voirage i s  too low, currem draw too high, 
check for: 

@ Battery fully chorged (see page 25-28) 

@ Open c i rcu~t  In sTartsr arr3?alur@ commutator 
segments (see page 25-10). 

@ Starter armature dragging. 

@ Shcrtec? armature winding (see page 25-13) 

~3 Excessive drag In engine, 

Engine ;peed durrrq crank~ng should be approxh- 
maeely a60 rpm 

I F  cranking rprn i s  roo IYPJ ,  check for: 

@ Loose battery or starrer terminals. 

e Excessively worn s ta r te r  bi-iirhes \see page 25-1 7 )  

I @ Open circuit in commutator segments (see page 

i 25-10), 

@ Clrty or damaged h5lkcd/ spiiiie on drive gear. 

1 7. Check the starter disengagement: 

Turn the ignition switch to i!l and release to 1 1 .  
The starter drive gear should disengage from $hi- 
flywheel ring gear. 
If the drive gear hangs up on the flywheel ring 
gear, check: 

@ Solenoid plunger and switch for malfuncTion 

@ Dr~ve gear assembly for dirty or damaged over- 
running clutch (s9e page 25-1 1). 



- Soienoid Test 

1. Check puii-in coii for continuity between the soie- 
noid terminal and any convenient ground. Coil is 
OK if there is continuity. 

Nippon Denso: 

SOLENOID TERMINAL 

\ / 

Mitsuba: 

SOLENOID TERMINAL 

2. Cheek hold-in coii for continuity between the soie- 
noid terminal and the motor terminal on the sole- 
noid. Coil is OK i f  there is continuity. 

Nippon Denso: 

SOLENOID TERMINAL 

\ 

Mitsuba: 

SOLENOID TERMINAL 



7 Disconnect both cables f r ~ m  the battery. i 
2. Disconnect the starter cable from the terminal on 

the starter motor. 

3. Remove the engine wire harness from the 
harness clip on the starter motor (M/T only). 

4. Disconnect the solenoid wire from the terminal on 
the star ter  ~~[enfp id.  

5. Remove two bolts holding the starter motor, and I 
remove the starter motor. 

LOWER MOUNT BOLT 
'!Ox 1.25~43 
45 lil.m (4.5 kg-m, 32 I$.-ft) a 

MARMESS CLIP 
(M/P only) 

I 

STARTER CABL 

J M/T: 10 x 1.25 x 85 
/ A n :  10 x 1.25 x 125 

ENGINE WBRE HARNESS 45 N.rn (4.5 kg-m, 32 I b - h )  

Solenoid Plunger inspection (ND) 

1 .  Remove three screws from the solenoid end cover 1 

2. Check the contact points, and face of the starter 
solenoid plunger for burning, pitting or any other 
defects. If surfaces are rough, recondition with a 
strip of #500 or #600 sandpaper. 

POINT CONTACTING FACE 



r Armature inspection and Test 

1 .  Inspect the armature for wear or damage due to 3. I f  the commutator runalit and diameter are w~th in  
contact w ~ t h  the field coil magnets. 

carbon dust or brass chips oetween the segments 

-9 
Ilmrts, check the commutator for damage or for 

Inspect for 
damage. 

2. A dirty or burnt surface may be resurfaced with 
emery cloth or lathe within the following specifi- 
cations. 

Commutator Service Limits 

Runout: Less than 0.05 mm (0.002 in.) 

Diameter: 
ND: Not less than 29 mm (1.14 in.) 
Mitsuba: Not less than 27.5 mm (1.08 in.) 

COMMUTATOR A 

VERNIER CALIPER 

4 If  surface IS d ~ r ~ y ,  recondrt~on it w ~ t i ?  a $505 or 
#600 sandpaper Then, check mica depth If  neces- 
sary, undercut mica wrth a hacksaw bisde to ach~eve 
proper depth as shown 

SANDPAPER 

MBCA DEPTH I 

Commutator Mica Depth 

Standard (New): 
ND: 0.5-0.8 mrn i6.020-0.031 in.) 
Mitsuba: 0.4-0.5 m m  (0.016-0.020 in.) 

Service Limit: 
ND: 0.2 mm (0.008 in.) 
Mitsurba: 0.15 mrn (0.8306 in,) 



Starter 
Armature lnspeetisn and Test Ceorrtrd) 

5. Place the armature on an armature tester. Hold a 7 Check for contrnulty between each segment of the 
hacksaw blade on the armature core. commutator I f  an open clrcuit exists between any 

segment, replace the armature. 

COMMUTATOR 
SEGMENTS 

If the blade is attracted to the core or vibrates while 
core i s  turned, the armature is shorted. Replace the 

6. With an ohmmeter, check that no continuity exlsts 8. Check to see if there is any continuity between 
between the commutator and armature coil core. the commutator and armature shaft. I f  there i s  
I f  continuity exists, replace the armature. continuity, repiace the armature. 

SHAFT COMMUTATOR 



Overrunning Clutch Check Brush inspection 

Move the overrunning clutch along the shaft. Measure brush length. ? f  not within service iimir, replace 

the armature housing and brush holder assembly. 
li it doesn't move freely, or if the clutch slips when the 
armature i s  rotated while holding the drive gear, replace 
the clutch assembly. 

Standard (New) : 
ND: 14.5-15.5 mm (0.57-0.61 in,) 
Mitsuba: 14.3- 14.7 mrn (0.57-0.58 in.) 

Sesv~ce Limit: 
ND: 8.5 rnm (0.33 in.) 
Mitsuba: 9.3 mm (0.37 in.) 

NOTE: To seat new brushes after installicg them in their 
holders, slip a strip of Y5OO or #GOO sandpaper, with 
the grit side up, over the commutator, and smooth[y 
rotate the armature. The contact surface of the brushes 
will be sanded to same contour as the cornmutaeor. 

I f  the gear is worn or damaged, replace the overruning -- 
clutch assembly; the gear i s  not available separately. 

NOTE: Check condition of the flywheel or torque 
converter ring gear if the starter drive gear teeth are 

Brush Holder Test 

With an ohmmeter, check that no continuity exists be- 
tween the positive (+) and negative (-) brush holder. 

I f  continuity exists, replace the brush holder assembly. 

@ BRUSH HOLDER @ BRUSH MOLDER 

BRUSH HOLDER 



Starter 
Starter Field Winding Test 

1 .  ijsrny an ohmmeter, check that continuity exists 
between the brushes. 

I f  no continuity, replace the armature housing. 

RUSHES 

2. With an ohmmeter, check that no continuity exists 
between the field coil and armature housing. 

I f  continuity exists, replace the armature housing. 

ARMATURE 
HOUSING 

Starter Reassembly -1 

I Rediremble the starter in the reverse order of dirariem- I 
1 Pry back each brush spring w ~ t h  a screwdriver, then 

posrtlon the brush about halfway out of ~ t s  holder, 
and release the sprlng to hold ~t there. 

2. Install the armature in the housing. Next pry back 
each brush spring again and push the brush down 
un t~ l  ~t seats against the commutator, then release 
the spring against the end of the brush. 



lgnition 

r Ignition Wire Inspection and Test --- 

CAUTION: Carefully remove the ignition wires by 
pulling on the rubber boots. Do not bend the wire or 
the conductor may be broken. 

1. Check condition of the wire terminals. I f  any ter- 
minal i s  corroded, clean it, and if i t  is broken or 
distorted, replace the wire. 

corroded, or bent 
terminals. 

I 2. Connect ohmmeter probes and measure resistance. 

Ignition Wire Resistance: 25,000 ohms maximum. 

r lgnition Coil Test 

I Carbureted Engine: 

1. With the ignition switch OFF, connect ohmmeter 
probes across the positive and negative primary 
winding terminals of the ignition coil, and measure 

I resistance. 

Primary Winding Resistance: 
1.06 to 1.24 ohms at 2 8 ' ~  (74)"~) 

NOTE: Resistance will vary with coil temperature. 

2. Turn the ignition switch OFF. Connect ohmmeter 
probes to the secondary winding terminal and pri- 
mary winding positive terminal, and measure 
resistance. 

Secondary Winding Resistance: 
7,408 to 14,000 ohms at 2 0 ' ~  ( 7 0 ~ ~ 1  

NOTE: Resistance will vary with coil temperature. 
Replace the coil if resistance reding i s  outside 
limits. 



Ignition 
r Ignition Coil Test (cant"] 
I / Fuel-injected Engine: 

/ 1.  With the ignition switch OFF, disconnect the pri- 

/ mary connectors and the coil wire. 

i 2. Using an ohmmeter, check the resistance between 
the terminals. Repiace the coil if the resistance is 
not within specifications. 

NOTE: 86slstance will va ry  w ~ t h  the cod tempera- 
ture. Resistances are for 20°C 1703F) 

Primary Winding Resistance (between the A and B 
terminals): 

a 2- 4.5 ohms 
Ssscor-adsary Winding Resistance (between the A and 
secondary winding ferminaisJ: 

1 1,074- 'I 1 .%26 ohms 
Resistance beaween the B and D termined!~: 

Approx. 2.200 ohms 

SECONDARY 
WINDING 
TERMINAL 

D B 

C A 

PRIMARY WlNDlNG TERMlNALI I 
3. Check lor continuity between the A and C termi- 

nals. Replace the coil if there is no continuity. 

/ Circuit Diagram I 
SECONDARY 

PRIMARY WINDLNO WIMDlNG 

---7 / 

- Radio Noise Condenser Capacity 
Test 

Use a commercially available condenser tester. 

Condenser Capecity: 0.47 i: 0.09 microfarads (pF) 

NOTE: The radio noise condensers are intended to  
reduce ignition noise; however, condenser failure may 
cause the engine t o  stop running. 



- lgniter Unit Test 

Toyo Denso: 
1. Remove the igniter cover and pull out the igniter 

unit.  

COVER 

WIRE 

HARNESS CLIP 

2. Check for voltage between the BU' terminal and 
body ground, then the BIIY terminal and body 
ground, wi th the ignition switch ON. 
There should be battery voltage. 

-- 
PICK-UP COlL 

3. Measure resistance between the G and Bu2 termi- 
nals on the pick-up coil. Replace the pick-up coil if 
the resistance is not  within specifications. 

NOTE: Resistance wil l  vary wi th the coil tempera- 
ture. 

Pick-up Coil Resistance: 
Apprax. 750 ohms at 20°C (70°F) 

4. Check for continuity in both directions between 
(& and @ terminals on the igniter output. 
(RX100 scale). 
There should be continuity in only one direction. 

5. Connect ohmmeter positive probe to  @ terminal, 
and negative probe to  the igniter unit (ground), 
then measure resistance on the igniter input. 

NOTE: Resistance will vary wi th the unit tempera- 
ture. 

Igniter Input Resistance: 
50,000 ohms or more at  20°c ( 7 0 ' ~ )  

NOTE: When installing the igniter, pack silicone 
grease in the connector housing. 

(cont'd) 



Ignition 
igniter Unit Test (contrd) 

1. Disconnect the lead wires from the igniter unit. 
Check voltage between the blue wire and body 
ground, then the black/yellow wire and body 
ground, with the ignition switch ON. There should 
be battery voltage. 

Hitachi: 
! 
I 

2. With the lead wires disconnected, check continuity 
between the igniter unit terminals using an ohm- 
meter. ( R  x 160 scale) 
There should be no continuity with a positive probe 
to the black/yellow wire terminal and a negative 
probe to the blue wire terminal. 
There should be continuity with a positive probe 
to the blue wire terminal and a negative probe to 
the biack/yellow wire terrr~inal. 

I- Distributor Top End Inspection -, 
1.  Check to be sure that the air gaps are equal. 

2. I f  necessary, back off the screws and move the 
stator as required to adjust. 

I STATOR I 

SCREWS 
RELUCTOR 

3. Check for rough or pitted rotor and cap terminals. 

4. Scrape or file off the carbon deposits. 
Smooth the rotor terminal with an oil stone or 
#600 sandpaper if rough. 

5. Apply a thin coat of silicone grease to the tip of 
the rotor. 

ROTOR TERMINAL 

SILICONE 
GREASE 

CAP 



r Distributor Removal 

Carbureted Engine: 

1. Disconnect the spark plug wires. 

2. Disconnect the hoses from the advance diaphragm. 

3. Disconnect the coil wire and the primary lead wires 
from the ignition coil. 

4. Remove the distributor hold-down bolts and remove 
the distributor from the cylinder head. 

PRIMARY L E A D  WIRES 

, 

V HOLD-DOWN BOLTS 

VACUUM HOSES 

1. Disconnect the spark plug wires. 

2. Disconnect the hoses from the advance diaphragm, 
I 

3. Disconnect the coil wire and the primary lead from 
the ignition coil and radio noise condenser. 

RADIO NOISE CONDENSER 

PR~MARY' 
LEAD WlRE 

4. Disconnect the 4-P connector from the crank angle 
sensor on the distributor. 

COIL WIRE VACUUM HOSES I 

5. Remove the distributor hold-down boits and nut, 
then remove the distributor from the cylinder head. 



Ignition 

r Distributor installation 

I Carbureted Engine: 

I 1.  Install a new O-ring on the distributor housing. 

1 2. Slip the distributor into position. 

NOTE: The lugs on the end of the distributor and 
its mating grooves in the camshaft end are both 
offset to eliminate the possibility of instelling ?he 
distributor 188' out of time. 

I DlSTRlBUTOR END 
I NEW O-RING 

' / /  GROOVES 

3. Install the adjusting bolts and tighten temporarily. 
Final tightening should be done after the timing has 
been adjusted. 

4. Connect the hoses to the advance diaphragm, and 
the primary lead wires and coil wire to the ignition 
coil as shown. 

I CONDENSER IGNITION COIL 

I Bu BI/Y PRIMARY LEAD WIRES 

Fuel-injected Engine: 

1 .  Coat a new O-ring with engine oil, then install it on 
the distributor housing. 

2. Slip the distributor into position. 

NOTE: The lugs on the end of the distributor and 
its mating grooves in the camshaft end are both 
offset to eliminate the possibility sf instaliing the 
distributor 1 80° out of time. 

DISTRIBUTOR 

CAMSHAFT END 

3, Install the adjusting bolts and tighten temporarily. 
Final tightening should be done after the timing has 
been adjusted. 

I 4. Connect the hoses to the advance diaphragm. 

5. Connect the coil wire and the primary lead wire to 
the ignition coil and radio noise condenser. 

I , IGNITION COIL 

RADIO NOISE CONDENSER / 
PRIMARY LEAD WIRE 



I .  Carefully pry up ti-ts ielvcror by using two screw- 
dr,rers as s~owift:. Do srct damage the relbctor arid 

I stator. 

1 RAG 
1 2. &her1 installing :he reiucroi., be sure to drive in [he I 

pin with i t s  qap away from the  shaft .  

NOTE: The ncarnber or let ter manufacturing code 
on the reluctor mu" riways face up. 



Ignition 

r Advance Diaphragm Replacement 

"r Remove the advance d~aphragrn mount screws. 

2. Disconnect the diaphragm arm then pull the dia- 
phragm out of the distributor. 

1 Remove the igniter cover and pull outthe igniter. 

I 
IGNITER UNIT 1 

\ 

lGNlTER COVER 
GROUND W I R E  

2 .  Remove the ieiuctor (see page 25-1 9) and puli ehe 
igniter unit out from ?.he rotor shaft  by removing the 
screws. 





,-- Distri i~u-ov a~ ie r l -~a~ l !  {Cavb~rraaed Engine] - - - - - - - - .  - -- 
L 



D1AMAGNETIC SCREW 

MAGNET SET / 
FAKER PLATE / / RELUCTOR BRI 

CAP 
Check for cracks, wear. 
damage, or fouling. 
Clean o r  replace. 

ROTOR I 
BALL BEARING 

\ 
THRUST WASHER 

I 
SHAFT 

THRUST PLATE I 
C-CLIP 
Replace 

MOLYBDENUM 
DlSULFlDE 

A a /AS RUBBER CAP \\ 

GOVERNOR SPRINGS 

IGNITER COVER IGNITER 
\ I 
\ 1 

MOLYBDENUM 
DlSULFlDE 

A VACUUM ADVANCE 
t DIAPHRAGM 

THRUST WASHER I 
PIN RETAINER IGNITER SEAL 

Check for  damage. 
O-RING 
Check for damage. 

Replace 9 
COUPLING / 

O-RING 
Replace CAP SEAL 

Check for damage. / / 
DISTRIBUTOR OIL  SEAL 
HOUSING Replace 
Check fo r  cracks 
o r  damage. 



Ignition 

r Distributor Overhaul (Fuel-Injected Engine) 
DIAMAGNETIC SCREW 

CAP 
Check for cracks, 

SET PLATE 

THRUST PLATE 

ROTOR SHAFT 
IGNITER SEAL 

MOLYBDENUM 

VACUUM ADVANCE 
DIAPHRAGM 

IGNITER COVER 

IGNITER UNIT 

CRANK ANGLE SENSOR 



-Ignition Timing Inspection and Setting I 
1. Remove the rubber cap from the inspection 

window of the cylinder block. 

2. Start the engine and allow it to warm up (cooling 
fan comes on). 

3. Disconnect the vacuum hoses from the vacuum ad- 
vance diaphragm and, while the engine idles, check 
each hose for vacuum. 

The inside hose (#2 for Carbureted engine) 
should have vacuum. 
The outside hose ( # I 5  for Fuel-Injected engine) 
or #28 for Carbureted engine) should not have 
vacuum. 

After checking for vacuum, plug the hoses. 

If vacuum is not as specified, see Timing Control 
System (see section 12). 

4. Connect an advance tester to  the engine, while the 
engine idles, point a timing light toward the 
flywheel (for M/T), or the drive plate (for AIT). 

TIMING LIGHT 

5. Adjust ignition timing, if necessary, to the follow- 
ing specifications. 

Ignition Timing 
Carbureted engine: 

Manual Transmission:20° + 2' BTDC (Red) at 
800 + 50  rpm in neutral. 
Automatic Transmission: 12Of 2' BTDC (Red) at 

800 + 50 rpm in gear. 

Fuel-Injected engine: . All models: 15O + 2' BTDC (Red) 
at 750 + 50 rpm in neutral. 

Manual Transmission Automatic Transmission 

Red mark 

/ 
FLYWHEEL DRIVE PLATE 

6. Loosen the distributor adjusting bolts (and nut for 
Fuel-Injected engine), and turn the distributor hous- 
ing counterclockwise to advance the timing, or 
clockwise to retard the timing. 

Carbureted engine: 

ADJUSTlNG BOLTS 



r Timing Inspectissn and Setting (cssnt") 

Fuel-Injected Engine: 

ADJUSTING NUT 

TO RETARD 

ADJUSTING BOLTS 

7. Tighten the adjusting bolts (and nut for Fuel- 
Injected engine), recheck the timing. 

8. Disconnect the outstde vacuum hose ( # I  5 or #25)  
from the diaphragm and apply vacuum (more than 
5 0 0  mmHg, 20 in.Hg), to the outside diaphragm 
with a vacuum pump. 
The timing mark (Red) should advance by an ad- 
ditional 4'. 

9. Disconnect the vacuum hoses from the vacuum ad- 
vance diaphragm and p ~ n c h  the end of the hoses 
using fuel iine clamps (0761 4-00501 00). 
The tlrnlng should be 4OBTDC. 

FUEL LINE CLAMPS 
07614-0050100 

10. If advance is not as specified, check the advance 
diaphragm and the distributor advance mechanism. 



- Spark Plug lnspmtion 

1. inspect the electrodes and ceramic insuiator for: 3. Repiace the pluy if the center electrode is rounded 
as shown below. 

ga P 
I 

e 0 1 1  foul~ng 
' 

B Carbon 
ciepostts 

e Cracked 
center 
electrode 
~nsulator 1 

Worn or defor 
electrodes 

-Damaged 
gasket 

rned 

Cracked 
insUlatOr 

Burned or worn electrodes may be caused by: 
o Lean fuel mixture 
r Advanced ignition timing 
* Loose spark plug 

Plug heat range too hrgh 
* Insufficient cooling 

Fouled plug may be caused by: 
* Rich fuel mixure 
* Retarded ignition timing 
* Oil in combustion chamber 
* Incorrect spark plug gap 
* Plug heat range too low 

Excessive idlingllow speed running 
r Faulty automatic choke (Carbureted engine) 

Clogged air cleaner element 
Deteriorated ignition coil, or ignition wires 

2. Clean the electrodes wi th a spark plug cleaning 
machine, or w i t h  a wire brush. Clean between the 
outer shell and center insulator wi th a stiff wire as 
shown. Clean p!ug threads wi th a wire brush. 

Standard plug: 

Carbureted Engine: 
BPRBEY-14 (NGK), W20EXR-U11 (ND) 

Fuel-hjectesl Engine: 
BPR5EV-3 1 [NGK), W15EXR.blll [ND) 
(for all notrnai driving) 
BPR6EV-11 (NGK), WSUEXR-U^I 4 (ND) 
(for hob climates or continuous high speed d ~ v i n g )  

in.) 

4. Adj l~sr  the yap .with a suitable gapping tool. 

Eiectrode Gap. 1 .O- i .  l rnrri (0.039-0.043 in.) 

5 .  Screw the plugs into the cyinder head finger tight, 
then to rqw them to  18 N.rn (1.8 kg-m, 13 Ib-ft). 

NOTE: App!y a srnali quantity of anti-seize corn- 
pound to tho plug threads before installing. 



Charging 

r Baxtery lnspectisn and Charging 

i nsp%tioh 3. Check tile eiectroiyte specific gravity. 

1. Check. tne battery caw for hose parts, cracked 
Tase or top. Inspect ceiis for sulfation. Replace if 
davsaged or su Fated 

2 C%ck the biartery eiectrislyie ievei. 

Check the electrolyte level using the UPPER and 
L OWE W marks on the side cf the casq or i n d t ~ a ? ~ r  
sis the top. i f  the level i s  at or below the LOWER 
mark, or indSca9r i s  recl, add eiectrofyte: 

:iilASA. IaATSUSI-IBTA or FURUKAWA: 
Peel off the strip of tape aver the caps, then 
$,emobJe the capo and add elecuolyte until the 
level rises ta tEw !$%PER ?7IarK or indicator turns 
blue (see NOTE its step 3). 

DELGO or HBNBA: 
Electrolyte cannot be added because these bat- 
terics are perrsrd"aentv yealed 

GAVPifJN: B a e ~ r y  ~Saegr01yt~g c~ S U I P ~ & ~ $ P ~ C  acid 
sc~ltraion. Do not ~ l l o w  it ta contact paint& sup.- 
f x e r ,  cSoPhang sr skin. If it does. rinse with water 
ntmed;etely to minimize ths damwe, 

OQ Paaa eaivsrttll the aen%rje 

@ Use a hydrometer and the correct specific gravity 
range for your temperature. 
- I f  the reading i s  at, or below, the "Needs 

charging" level, the battery must be charged. 

Variation of Specific Gravity with Temperature 

I I 
NOTE: On a sealed battery, check the specific 
gravity s f  the electrolyte by looking at the indicator 
on the top of the battery. Charge the battery if the 
indicator is white. Follow the indicator description 
on the battery for other conditions. 

INDICATOR 

4. Charge at 10% of the ampere-hour rating until the 
battery specific gravity is  at least 1.250. 

SLOW CHARGE PROCEDURE 

1.140 

I 1.100 
1.060 

0 2 , 4  6 8 10 12 14 16 18 
Charging time in hours- 

Keep sparks, flames and cigarettes 
away while charging battery. 



5. Keep the battery and terminals clean. i f  necessary, 
brush with baking-soda solution and fiush with 
clean, lukewarm water. Check for loose terminal 
clamps. 

6. I f  clamps become corroded inside, clean out with a 
wire brush or coarse emery cloth. 

NOTE: Coat terminals lightly with petroleum jelly 
to retard corrosion. Baking soda may be mixed with 
the jelly for additional protection against acid build- 

UP. 

r Charge Warning Light Test -- 
I 

NOTE: Before resting, cneck the wire hart%?!::; connec- 
tions and alternator bell: tension. 

I .  Turn rhe ignition switch on. -rile charge warn:ng 
iight should come on. 
if i t  does not come on, unp!ug The voltage regulator 
connector and short the  in cf the white,'biue wire 
to ground (located inside the alrsrriatcf on fuel- 
injected cars). 

@ I f  rhe warning light s t i l l  Coe: not cntrls on, check [ 
the fuse, connectors (main wire harness, engine 1 
wire harness; dashboard wire harness and warning 1 
light panel) and relzted wires for aa? open circuit. 1 
Check t h e  bu!b, and replace it if burs7c;d out. i 

I 
2. Slart the englne and :e? , a  ~clie. The charge warning 

light should g0 off. l f  I: s take  can all ?he tiwe, check 
the "aiternatoi sensor ' fuse (located rn rile under 
hooa Fuse box), an3 i t s  wtres I f  fbe 'use j'\tJ iwi!es 
are OM, check a l~~ rnc to r  ou?~zl?. I 

I 
B 

~~'___YL_I__^- -7- -4  

p- Coredenser Capacity Test ----------7 
is 
I 

Disconnect the cortijens?t rer rn~nal  and silo!.? ir 019: ?3 1 
any convenient rjround to d~scharga- L ~ E  x m a i n i n g  1 
energy. Then, check far cepacity, ijsii>g i; i;o?-rdenser 1 



Charging 
Voltage Regulator f est 

Caabureted Engine Only: 

1. Remove the regutator with the condenser, but leave 

the 6-P connector connected. 

CONDENSER 

2. Measure voltages bemeerr the E (ground; blcackj and 
each terminal. 

Batwry vol cage I 

+ ---; ------- 

Q V  ~Batreryvolfage 
,-_- --- 

c 7.5 V aggrox. 
, 

I Battery voltage 9.- 11 V 5-7.5 V 
1 r--- 

3. Check for loose ha~r les  colipiar ~ t a k e ~  w r e s  or 
b'own fuse I P  :he rneas.~!zrreTts ao nor fall wrth~n 
the limits S ~ ? O ~ I + I  above 

View from wire side. 

4. i f  the boltage ar. the r a r v ~ r i a l  F 1s out of the specifi- 
cation, replace the regulator and retest. 



- Aiteanatoa and Reguiatoa Test 

Fuei-injected Engine: 

1. Check the alternator belt tension, and adjust or re- 
place the belt as necessary. 

2 .  Start the engine and take the voltage reading at the 
battery under no load. 

If the reading is 13.9- 15.1 volts, check the al- 
ternator output. 

-@ If the reading is more than 15.1 volts, remove 
the rear end cover and brush holder, and check 
for continuity between each slip ring and 
ground. 

- If either slip ring or both are grounded, the rotor 
coil is poorly insulated and calls for replacement. 

- if there is no continuity between each slip ring 
and ground, replace the voltage regulator. 

@ if the reading is about 12 volts, go on to  the step 
3. 

3.  With the engine off, check the alternator B terminat 
and engine wire harness connector for secure con- 
nection. 

1 
I ENGINE WIRE HARNESS ALTERNATOR 5 I 

@ If loose or not connected securely, repair and 
repeat step 2. 

o If OK, go on to  the step 4. 

4. Stop the engine and disconnect the engine wire 
harness connector froti1 the alternator. Take the 
voltage reading between the connector lG terminal 
and ground. 

I f  there is no battery voltage, check the IG termi- 
nal wire (blackiyellow) and No. 4 fuse ( 1 0 A ) .  

@ If there is battery voltage, go on to the step 5. 

5. Check the rectifier and stator. 

@ if OK, replace the voltage reguiator. 

If not OK, repair or replace either the rectifier or 
stager and go back to  step 2. 



Charging 

r Alternator Output Test 

4. Start the engine. 

CAUTION: Don't let the v~ltage reading at the bat- 
tery exceed 19 volts. If i t  does, shut the engine off, 
and then replace the voltage regulator. 

5. Turn on the: 
e Headlight switch (high beam). 

Rear window defroster switch. 
@ Heater blower switch (HI). 

6. Check alternator output: 
I f  i t  i s  within the output curve shown, the alternator 
is OK. 
I f  it's not, test the regulator. 



Fuel-Injected Engine: 

1. With the engine off, disconnect the white wire 
from terminal 6 on the alternator. 

2. Hook up an ammeter (60 amp capacity or higher) at 
the alternator as shown. 

3. Hook up a voltmeter at the battery as shown. 

4. Start the engine. 

CAUTION: Don't let the voltage reading at the bat- 
tery exceed 19 volts. If it does, shut the engine off, 
and then check the voltage regulator and rotor coil. 

5. Turn on: 
Headlight switch (high beam). 
Rear window defroster switch. 
Heater fan switch (Ill). 

6. Check the alternator output: 
If it's within the output curve shown, the alternator 
is OK. 
If it's not, this is an indication that the stator coil is 
open. Repair or replace the alternator as necessary. 

Alternator Speed (~1000 rpml 

Engine Speed (rpml 



Charging 

r Alternator Wepiacement 

I 1. Disconnect the ground cable from the battery nega- 
tive post (-). 

I 2. Remove the air cleaner assembly (see section 11 ). 

3. Disconnect the engine wire harness connector by 
removing the locking tabs on both sides with a 
screwdriver. 

NGlNE WlRE 

I ' ' HARNESS 

1 4. Remove the terminal nut. 

5. Remove the alternator adjusting bolt and alternator 
nut, then remove the alternator belt from the alter- 
nator pulley. 

I 6. Remove the alternator bolt and the alternator. 

7. If necessary, remove the mount bracket bolts and 
the upper and lower mount brackets. 

ADJUSTING BOLT MOUNT BRACKET BOLTS 
B x  1.25mm 10 x 1.25 mm 
24 N.m (2.4 kg-m, 17 Ib-ft) 45 N.m (4.5 kg-m. 33 Ib-ft) 

\ 

ALTERNATOR BOLT 
ALTERNATOR NUT l o x  1 .25mm 
10 x 1.25 mm 4 5  N.m (4.5 kg-m, 33 Ib-ft) 
45 N.m (4.5 kg-m, 33 Ib-ft) 

8. Adjust the alternator belt tension after installing. 

Fuel-Injected Engine: 

1.  Disconnect the ground cable from the battery neg- 
ative post (-1. 

2. Remove the air cleaner assembly (see section 11). 

3. Disconnect the 4-P connector from the alternator, 
and remove the clip from the harness bracket. 

B TERMINAL . TERMINAL NUT 

WHITE WIRE 

HARNESS CLIP 

4. Remove the terminal nut and the white wire from 
I3 terminal. 

5. Remove the alternator bolt and nut, then remove 
the alternator belt from the alternator pulley. 

ALTERNATOR BOLT 
8 x 1.25 mm MOUNT BRACKET BOLTS 
24  N.m (2.4 kg-m, 1 0  x 1.25 mm 
17 Ib-ft), \:'\ 4 5  N.m (4.5 kg-m, 33 Ib-ft) 

ADJUSTING NUT 
ALTERNATOR 
THROUGH BOLT 

ALTERNATOR NUT MOUNT BRACKET BOLT 
10 x 1.25 mm 10 x 1.25 mm 
45  N.m (4.5 kg-me 33 Ib-ft) 4 5  N-m (4.5 kg-m, 33 Ib-ft) 

6. Remove the alternator through bolt, then the alter- 
nator. 

7 .  If necessary, remove the mount bracket bolts, and 
the upper and lower mount brackets. 

8. Adjust the alternator belt tension after installing. 



1. A p p ! ~  a force of 98 N (49 kg, 22 ibj arid rne3sGi.e 
t h e  dclflccrlcn b e t w e n  t h e  alternator end xhe water 
puny eui!ey. 

NOTE: On a brand-new beit, .'i!-?e deiisetlors shouid 
~6 6 nlrii (C.24 irs.) when first measured, 

2. toosen rhe alternator adjuss.ing bolt and nut. 

3. f $ ~ v e  she ai+czrnar~r to &stain .rhe proper- be!? ten-  
sion and ~.etiqhten the  bolt and nilt. 

4.. Recheck the defiectict> !.sf rile b e l t .  

ADJUSTING R4UT 
6 x 3 .Q n$!n 
70 ?cd*:m i4.0 ?~-rn, 7 It:.".lPj 

:- .- . 
ALTERRATOW BOLT ,, -- i 
8 x "?25 aawn 
24 Mwm 12.4 kg-r~i, 

?gy$*l-EB --" 
PUMP 
PULLEY 

AL'TEHNAIOR NU?' 



Charging 



Fuel-Injected Engine: 

NOTE: It is only necessary to  separate the pulley, 
drive end housing and rotor when the front bearing 
needs replacement. 

To remove the pulley and rotor, use 10 m m  and 22 m m  
box wrenches t o  loosen the pulley locknut. Use an im- 
pact wrench to  remove the nut i f  necessary. 

TERMINAL INSULATION 

kd PULLEY LOCKNUT 
73 him 17.3 kg-rn, 53 Ib-f0 

VOLTAGE REGULATOR 
Test, page 25-31 

DIODE (RECTIFIER) ASSY 
HARNESS CLIP Test, page 25-42 

REAR HOUSING 

INSULATION 

Inspection, page 25-38 

SLEEVE 

REAR BEARING 

SPACER RING // 3 

BEARING 
RETAlNER 

FRONT BEARING 

/" 
CAUTION: Do not coat the slip 
rings with grease or oil. 

- 
ROTOR 
Test, page 25-39 

STATOR THROUGH STATOR ASSYi i 
BOLT DRIVE END HOUSING \ 

Test, page 25-43 
PULLEY LOCKNUT 

PULLEY 73 R1.m (7.3 kg-rn, 63 



Charging 

r Alternator Brush Inspection 

Carburefed Engine: 

1. Measure length of the brushes with a vernier caliper. 

Alternator Brush Length: 
Standard: 15.5 mm (0.61 in.) 
Service Limit: 5.3 mm 10.21 in.) 

VERNIER CALIPER 

2. If the brushes are not within the service limit, re- 
place them. 

Fuel-Injected Engine: 

1. Remove the end cover, then take out the brush 
hoider by rernovina its 2 screws. 

2 .  Measure length of the brushes with a vernier cali- 
per. 

Alternator Brush Length 
Standard: 10.5 mm (0.41 in.) 
Service Limit: 5.5 rnm (0.22 in.) 

VERNIER CALIPER 

3. If the brushes are not within the service limit, re- 
place them. 

SOLDERING IRON 

/ BRUSHES 

CAUTCQN: When replacing the brushes, use only a 
rosin core type solder or solder joints will corrode. 

CAUTION: When replacing the brushes, use oniy a 
rosin COTE. type soidel or soider joints will corrode. 



r Rotor Slip Ring Test 

Garbuaeted Engine: 

1. Check t ha t  there i s  conr~nui ty between the slip 
rings. 

Fuel-injected Engine: 

1. Check that there is continuity between the slip 
rings. 

2 ,  Check that there is no continuity between the rings 
and the rotor or rotor shaft. 

2. Check that there is no corrtinuiry between the slip 
rings and the roter or rotor shaft. 

138TOR SHAFT 

ROTOR SHAFT 

I 

3. if the rctor fdifs c11hei continuity check, replace it. 

I f  the rotor 1 3 1 ~ s  CI:'~.-'I. continu 411 cheek, replace it. 

----* - ---p-ppm 



Charging 
RectifierIStatsr f est (Carbureted Engine) 

NOTE: To test the rectifier or stator, you must separate 
them by unsoldering the connecting wires. 

1 .  Unsolder wires from stator using as little heat as 
possible. 

CAUTION: Use only as much heat as required to 
melt solder. Diodes will be damaged by excessive 
heat. 

RECTIFIER ASSY 

' LONG NOSE PLIERS 
Used as a heat sink. 

2. Pull the stator leads from the diode terminals with 
long nose pliers as the solder melts. The pliers also 
act as a heat sink to protect the diodes. 

NOTE: When resoldering, be sure there is a good 
bond between each wire and terminal. Use only a 
rosin core solder or solder joints will corrode. 

Rectifier Test: 

NOTE: The diodes are designed to pass current in one 
direction and block current in the opposite direction. 
Since the alternator rectifier i s  made up of six diodes 
(3  pairs), each diode must be tested for continuity in 
both directions; a total of 12 checks. 

3 .  Using an ohmmeter or cont1nui:y tester (test light), 
check one diode from each pair, in both directions: 

@ Connect POSITIVE test probe to B +  stud and 
NEGATIVE test probe to  outside pin of each 
diode pair. Note readings. 

@ Reverse probe position and check the diodes a t  
outside pins again. 



4. Check the other d~ode from each pair, in both direc- 
tions: 

@ Connect NEGATIVE test probe to ground stud 
and POSITIVE probe to outside pin of each 
diode pair, 

GROUND STUD 

Stator Test: 

6. Check that there i s  continuity between each pair of 
lead wires. 

LEAD WIRES 

Q Reverse probe positions and check the diodes 7. Check that there is no continuity between each lead 
a t  outside p ~ n s  agaln. wire and the coil core. 

w 
GROUND STUD 

5. If any of the 12 checks shows continuity in both 
directions, sr no continuity in both directions, the 
diode i s  defective and the rectifier assembly must be 
replaced. (Di~des are not available separately.) 

/ 

COIL CORE 

] 8. i f  the coil faiis either continuity check, replace the I 



Charging 

r Rectifier Test (Fuel-injected Engine) 

NOTE: The diodes are designed to  pass current in 
one direction and block current in the opposite di- 
rection, 
Since the alternator rectifier is made up of eight 
diodes (4 pairs!, each diode rns~st he tested for con-- 
tinuity in bs:k directions; a total of : 6 checks. 

1. Using an ohmmeter or contintlity fester (test light), 
check one diode from each peir, in both directions: 

@ Connect POSITIVE test probe ro  Bd- :e:rninai and 
NEGATIVE test probe ec P termrnd! of each 
diode pair. Note readings. 

Make all checks at 
P terniinals. 

@ Reverse probe positlon and check the diodes at  
P terminals again. 

B+ 

Check the otne: diode from each pair, In both direc- 
tlor's: 

@ Car-mezt NEGATIVE test probe to  sreuna termi- 
nal and POSITIVE probe to P terrntnal of each 
diode par 

Ba Reverse probe pcsition and check the diodes at 
P terminals again. 

If any of the 16 checks sho~ms conti!xjity ii: both di- 
rections, or no continuity in both directicns, the 
diode is defectjve and the rece!t(isr assembly must 
be replaced, {Diodes are no: availabie separately.) 



Stator Best (Fuel-Injected Engine) 

2. Check that there is no continuity betweer! each 
lead wire and the coil core. 

LEAD WIRE 

3. If the coil fails either continuity check, replace the 
stator. 

- Alternator Reassembly 

Reassemble the alternator in the reverse order of dis- 
assembly. 

I .  Install the insulator washers to the B+ studs of the 
rectifier assembly as shown. 

INSULATOR WASHERS I 

REC 

+ STUDS 

2. Push the brushes down in the holder and ~nsert a 
pin as shown to hold them in place. 
Apply grease to the bearing holder, inside of the 
rear housing, 
Then assemble the stator and rectifier assembly and 
the rear housing. 

BRUSH HOLDER BRUSHES 

R E A R  WQUSONG 
E W 



Charging 
Alternator Reassembly (canted) 

3. lnstall the condenser and the termina! insulators 
with flange nuts. 

4. Install the rotor assembly in the rear housing. 
Remove the pin that is holding the brushes and plug 
the hole of the rear housing with putty. 

CONDENSER 
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............... Power Window Troubleshooting 26-29 

......... High Mount Brake Light Replacement 26-33 



Body Electrical 
Bilasstrated Index- - .  

Before troubleshooting; 'Whiie you're working: 

Check The maln fuse nr3d fuse box 

Check xhe b a t w r y  for damage, s:atc of charge and clean 
and t i gh t  connectior?~. 

CAUTION: 
@ DO not q ~ l c k - c h a t g c  ;a battery emnl~s:: the bat tery  

ground has been dssr esrlt~%cted, ot you will darnagc. 
tile alternator dtades 

@ 50 no: attempt 60 crank the engine with the ground 
cable disconnected or you will severely damage tha 
wiring. 

M a k e  sure connectors r?re zie;,rr, and h a v e  no icose oins 
oi rece;7tiicl~s. 

CAUTION: Do not pull on the wires whel-b disconnecting 
w connector; pull only on the connector housing. 

Make sure mule~yie pin connectoi-s art packed with 
sil icove grease. 

Pack with s~ ' ,cof ie  yre;.se 

- /' 

Replacement, page 26-1 4 
RETRACTABLE B-IEQDLIGCIT 

SUNROOF PAOTOW Test, Page 26-14 
TRUNK LIGHTISWITCH 
Replacement, sage 26-1 5 

WINDSHIELD &!PER MOTOR Test, plige 25-7 5 

Trsr ,  page 26-1 5 

TAILLIGHT 

LICENSE PLATE L I G H T  

MOT0 W Rc:piacemenr, oayc- 26-20 

Rep lzcem~n l ,  ~ n a e  26-7 i I DGOR SWITCH 
Test, pzge 266-1 1 ! f 

I 
i -T,~s:, E ; ~ Q P  26-1.1 

ANTENtVA lRepiucernent, page 26-'4 

TURN SIGNAL LIGHT Rep;accmen:, pagc 2 6  13 

F e p ~ ~ c c r n e n : ,  page 26-33 



H&ZARD/DEFROSTER SWITCH 
Hazard Switch, Test, page 26-8  

SAFETY lM5lCAfQR Rear Defroster Switch, Test, page 26--8 
Bulb Replacement, page 26-1 3 / 

/ 

WARNING DISPLAY Replacement, page 26-1 3 
8uIb Replacement, 

GLOVE BOX LlGHTlSWlTCH 
Test, page 26-1 7 

HORN W I T C H  Replacement, page 26-1 7 
Test, page 26-17 

LIGHT BRIGHT- Replacement, page 26- 18 

FUSE BOX LlCiHV SWITCH 
Repiacement, page 26-1 S 
Test, page 26-18 

CIGARETTE LIGHTER 
~ e s t ,  page 26-5  B U I ~  Replacement, page 26-1 8 
K E Y  SWITCH 
Replacement, page 26-16 

COMBlNWllON S W i f  CM 
(LIGHTING, TURN SIGNAL/ 
DIMMER1 
Test, page 26-6 



Body Electrical 
Relay, Amplifier and Control Unit Location 

CRUISE CONTROL 
UMlP 

I 
SUNROOF MOTOR 
I 

DOME LIGHT 
TIMER 

RETRACTABLE HEADLIGHT 
CONTROL UNIT 



Ignition Switch Replacement 
(Steering Lock) 

1 .  Remove the steering column covers. 

2. Disconnect the ignition switch connector. 

3. Center punch each of the 2 shear screws and driil 
their heads off with a 318 in. drill bit. 

4. Install the new ignition switch without the key 
inserted. 

I 5. Hand tighten the new shear screws. I 
NOTE: Make sure the projection of the ignition 
switch is aligned with the hole of the steering 
column. 

6. lnsert the ignition key and check for proper oper- 
ation of the steering wheel lock, 

1 7. Tighten the shear screws until the hex heads twist I 

I SHEAR SCREW I 

/ 

TWIST-OFF PORTION 

I-- lgnitisrs Switch (Electrical) 

NOTE : The mechanical part of the switch does not 
have to be removed to replace the electrical part. 
1,  Remove the steering column lower cower. 
2. Disconnect the ignition switch connector. 
3, lnsert the key and turn it to 0 .  
4. Remove two screws and repiace the base of the 

switch. 

I NOTE: Make sure the recess of the switch is 
aligned with the projection of t he  lock when install- 

r Ignition Sw!tchP Yesf 

I Check for continuity according to the table. 

1 r ' q r r n i c a l  
I ACC ' BAT I I G m ]  

View from wire side 



Body Electrical 
Combination Switch Test 

Check for continuity between the terminals in each Dimmer Switch 
switch position according to  the table. 

0 Make sure the wire leads aren't being pulled 
when you move the lever. 
Check that the Iever works freely without bind- 

(Internal connection) 

Passing bight Switch 

Headlight Switch 

Front Wiper Switch 

Turn Signal Switch 

Front Washer Switch To intermittent 

-RETRACT '8 : Wiy 

W * TURN: G 

RETRACT (& : W/G 

& * TURN: GlBl 

RETRdCT '3 : WiB 

Tc Side Vv'ire Harness 

26- fi 

HORN: Bu/R i G i :  GI51 

Lo: Bu 

INT A : Bulw 

Xi: Buiy 

GMD: BI 

To Side Wire Harness 



Bashlugkt Brightness - 
Controller Pest 

I I 1. Turn the iighting switch on, with the ccnnector I/ 
plugged in.  

2. Connect the voltmerer positive probe tc> the termi- 
nal A ( R  lead) and negative probe to the termiral 
B EBI lead). 

3. Turn th~1 controllet. i?dji:stmen: kgob. 

ADJUSTMENT 
I 

KNOB 

I- Dimmer Reiay Test -- 

There sl?nuid be no continslty between the B and 9 ter- 
iriinals atid continuity between rhe A and D terminals, 
wher: the battery positive cable is ccnnected to the E 
terminal and nea;bi.de cable tc the F terminal. 
There skouici be csntinuity between tile B and D tei- 
rninals and no continuity betweeri the X and 9 terminals 
with the battery disco~ctected, 

NOTE: This relay i s  loca~ed in the reiay box, in the 
engine compartment. 

f" Lighting Relay Test--- 

There should be continu~ry between the A and B Per- 
ininais, when applyrng battery voltage to the C (posr- 
tive) and D (negative) terminals There should be no 
continuirbp wnen the battery is drscornected, 

I >:Of E :  'i.r:is re lay i s  I O C Z T < ~  ir: t k ~ i  relay box, in the 1 



Body Electrical 
Retractable HeadiightiSunroof 
Switch Test 

Check for continuity according to  the table felow 

Retractable Headlight 
Switch 

I I I 

ID) !3 62 

CLOSE (C): WIY 
ILLUMINATION : R HEADLIGHT SWITCH : R, 

OPEN (PI: WIR ILLUMINATION @ : RIB1 

IG? (B): GIBI 

82 :  WlBu 

/ 
BI @ : WIR 

Sun Roof Switch 

Termanal IG-I ' OPEN ' CLOSE 
Position I81 IP! ICI 

, OFF 1 I 
! I 

OPEN 0 -  
-+-- 

I 
CLOSE l o /  C 

wire 

Hazard/ Wear Defroster Switch [ Test 

Check for continui.ty according t o  the table below I I Hazard Switch I 
Termtnal I DEF 1 RELAY RELAY 

U' ' ' ! 1 I 1 1641 

GND: BI 

RELAY (L): Buly RELAY: BuiG 

ILLUMINATION @: RIB1 

DEF RELAY: G 

% a: W I ~  

Rear Defroster Switch I 



r Sunroof Relay Test 

There should be no continuity between the B and D 
terminals and continuity between the A and D terminals, 
when the battery positive cable is connected to the E 
terminal and negative cable to the F terminal. 
There should be continuity between the B and D termi- 
nals and no continuity between the A and D terminals 
with the battery disconnected. 

r Rear Defroster Relay Test 

There should be continuity between terminals C and D 
when the battery positive cable is connected to terminal 
A and the negative cable is connected to terminal €3. 
There should be no continuity when the battery is dis- 
connected 



Body Electrical 

1 Replacement 3. D~sconnect the j o~n t  to the motor and remove the 

I I~nkage. 
1 .  Remove the nut, ralse the arm, and remove the 

wiper arm. 

, 
El x 1.25 mrn 
14 N.rn 
(1.4 kg-rn, 10 Ib-ft) 

I 

2. Remove the scoop and hood seal. 

CLIP 

/ 4. Remove four motor mounting bolts, and disconnect 

I the connector, then remove the wiper motor. 

1 Test 
1. Test the motor low speed by applying battery voi- 

tabe: Positive to the G/BI lead and negative to the 
Bu lead. 

2. Test the motor high speed by applying battery vol- 
tage: Positive to the G/BI lead and negative to the 
Bu/Y lead. 

3. If the motor fails to run smoothly, replace the 
motor assembi y. 

\ , s J L L L t  
S: 5u/W View from 

B: G/BI 

\ wire srde 



-Windshield Washer r Retractor Mstar Testing 

RepEacemenr 
1. Remove the front bumper 

2 Remove the P / ~ C : P I C ~ /  c~nnector and f~l ler tube, 
then remove t he  wash~r tack by remobit-ig The 
th ree bolts 

1 Test the reeracror motor bv applying battery vol- 
tage to the Bu/R (positive) and 81 (negative) leads. 

2. Connect ohmmeter probes to the R/&l and G,%f 
leads, and the R/W and GAN leads. 

3 Rotate the motor by hand. 

_ - i [ 4. Ohmmeter rseedle should indica"io conlinulty and 
- * - 
\ 1 no co:i"rnur" repealedly. 

3. Remove the motor clamp and remove the washer 
motor from the vv~sher rank. 

1 MOTOR 

c' CLAMP 

/<-i I 

,' 

tes+.  ~ f l ~ r i e c t  ba:tety 
oos,tlve d \ i r t .  to this 
te i~ i~va l  

WASHER MOTOR 

Best 
Test the motor speed by applying SaTtery voltage to i t s  
terminals. 

NOTE: Co~nect the battery acs t 3 v t  cable to the 
l e f ~  sad:: term~nal of i i " ~  rnstor 

CAUTION : Before instaDling the ef~crtor, remove 
15A fuse. 

NOTE: install t h e  cap correctly. 

R 

rRetraetor Csntrol Warning Test --- 
? Disconnect the retrdctor relays from the wire 

harness 

2 Connect the batfery positive cable to H term~nal cf 
ihe controi unrt, ~ n d  rcgatide cable to A terrn~nal 

3. Check for voltdge between the C (positrue) and A. 
(negative) terminals. There should be battery vol- 
tage a t  approxlmately 2.5-5.5 seconds after eon- 

NOTE For right w<jtnlnq circuit check, move t h a  
aal tery  po61;1~t. cable tc  I termlri 
s t m e  proocdcire cis for the left  cl - 



Body Electrical 
Retractor Relay Testing -- -Warning Display Bulb 

There should be no curlrinulty berween the i3 and B tet- 
minals and conrinu~ty between the C and A terrn~najs, 
when the battery posrtlve cable IS connected to the E 
terminal and negative cable to the F terrn~nal. 
There should be continu~ty between the C and 5 ter- 
minals and no continuity between the C and A ter- 
minals with the battery disconnected. 

Located on left fiont lnncr fender 

h u g e  Light Replacement 

1 Use d flat screwdtlver to dt.press the  sprlng loaded 
projection tn the hole rn the case cover, and lower it 
in this condttron 

NOTE. Be carefui not TO ase too much fo~ce a'; :he cdse 
cover breaks eastly 

2 B~sconnect :he wlrc harness from tile iiqht case 

3 Remove the cdse ccver and replace the bulb 

26-72 



 antenna Replacement 

BULB 

1. Remove the rad~o and d~sconnect the antenna cable 
from the radio. 

2. Remove The two antenna mounting screws. 

3. Tie a piece of  string or wire to the antenna cable 
plug before pulling antenna cable out, (leave the 
string in the pillar then use i t  to  install ?he new 
antenna!. 

4. Remove the antenna. ANTENNA 

C!oek Replacement 

1 .  Pry off the dashboard tr im panel with a screwdriver. 

2. Remove the two clock mounting screws, disconnecr 
the clock connector then remove the clock. 

P A N E L  



Body Electrical 
, Dome Light Replacement 

1. Dome light switch OFF. 

2. Pry off the lens. 

3 Remove the bulb and replace i f  necessary. 

4. Remove the two screws from the dome light and 
remove the housing. 

7 \, HOUSING 

BULB -b &- SCREW 
m 

- LENS 

r Dome LightlSwitch Test 

Check for continuity according to the table. 

D E l A 
To Door Switch From Batrev  

r Boor Switch Replacement 1 
1. Remove the screws and pull out the door switch. I 

1 2. Disconnect the switch wire, then remove the door I 

r Door Switch Test 

There should be no continuity when the switch is pulled 
(door i s  closed), and continuity when the switch is 
released (door is open). 



Trunk LightlSwitch Replacement r 

LENS 

To replace bulb only, remove lens from outs~de. 

Trunk LightlSwitch Test 

Check the trunk light for continuity between the termi- 
nals A and B. Reverse the leads and recheck it. 
Continuity should exist in one direction only. Replace 
the trunk light i f  there is continuity in both directions or 



Body Electrical 

SWITCH LEADS 

-Seat Belt Switch Key Switch Replacement 

Check for continuity. 1 .  Remove the ignitior: switch assembly page 26-5. 

@ There should be continuity when the seat belt is not 2. Untape the switch wires. 
buckled. 

3. Remove the screw and replace the key switch. 
@ There should be no continuity when the seat belt i s  

buckled, 

NOTE: Hold the switch wires using tape. 

Check for continuity. 

@ Turn the ignition switch on, then turn to LOCK 
position. There should be continuity when the 
ignition key i s  inserted. 

There should be no continuity when the ignition 
key i s  removed. 



Horn Switch Test 

Use an ohmmeter 
There sr~ould be continuity between the contact ring and 
hub cure when the horn sw~tch  1s depressed, and no 
continully when reledsed. 

CONTACT 

\ ' /  

Glove box Light/ 
Switch Replacem 

7 .  Open the glove box. 

2. Remove the screws and switch. 

3. Replace the bulb if necessary. 

r Glove box LightISwitch Test ---- 
1 There should be no continuity between the switch I 

terminals when the rod is pushed, and continuity when 
released. 

I NOTE: Test the switch with the bulb installed. 



Body Electrical 
Fuse Box Light Replacemeat 

7 .  Ren~ove the fuse box cover. 

1 2 Disconnect the sw~tch wi;es and remove the screws / 
and switch. 

3. Replace t he  bulb if necessary. 

BUSH ROD FUSE BOX COVER 

Fuse Box Light Test 

There should be no continuity between the switch ter- 
minals when the rod i s  pushed, and continuity when 

I- Ashtray Light Bulb Replacement 

1 Remove the ashtray 

2 Rrmovr the three tc rcBvds  -i17d pldte 

3 Turn the socket 90 counterclockw~sr and rernodc 
the bulb 



- Headlight Unit Replacement 

1. Open the hood. I 
2. Remove the linkage nut and separate the retractor 

mctor and linkage. 

3. Disconnect the wire harness from the headlight. I 
4.  Remove tne headlight case with the bracket by 

removing the four n~ounting bolts. 

MOTOR MOUNTING 
BOLTS 
6 x 1.0 mm 
10 M.m (1.0 kg-rn, 7 Ib-ft) 

\ I 

HEADLIGHT CASE 

\ 
BRACKET \ 
MOUNTING BOLTS 
8 x  1.25mm 
22 N,m (2 .2  kg-m, 16 Ib-ft) 

5. Disconnect the wire harness from the retractor 
motor. 

6. Remove the retractor motor by removing the three 
mounting bolts. 

Install the headlight in the reverse order of removal, and: 
@ Align the cut-out of the link hole with the cut-out of 

the retractor motor shaft, 
@ Check that the headlight case fits flush with the hood 

and front fender. Loosen the four bracket mounting 
bolts, i f  necessary. 

@ Make sure there i s  no interference between the wire 
harness and the linkage. 

I- Sealed Beam Replacement 

I 1, Raise the headlight. 

2. Pull out the boot and disconnect the wire harness 
from the headlight. 

3. Remove the headlight cover by removing the four 
cover mounting screws. 

4. Remove the headlight from the mounting bracket 
by removing the retaining ring. 

\ 
RETAINING Wlh%O 

NOTE: The sealed beam can be removed without 
removing the mounting bracket. 

Headlight Adjustment 

Adjust the headlights to local requirements. 

HORIZONTAL 
ADJUSTING SCREW 

VERTICAL 
ADJUSTING SCREW 



Body Electrical 
License Plate Light Replacement 7 

LENS 

To replace bulb only, remove lens from outside 

Parking/Side Marker Light 
Replacement 

I 
Front Turn Signal Light 
Replacement 

1 Align I 

Taillight Replacement 

Unscrew the nuts and remove the taillight. 

COVER 

Remove the cover to replace the bulb. 



i 
Gauges 

LIGHT (1.4 W1 



Body Electrical 
Power Door Mirror 
Troubleshootirag 

I 
The power door mirror system uses No.9 110A) fuse 
(REAR DEFROSTER @IG2). 

NOTE: If the door mirror does not work when the 
switch i s  operated, check the fuse, switch, and mir- 
ror. If they are good, check the  wires. 

- Power Boar Mirror Switch 
Replacement 

1. Lift the front of the switch using a scr.ewdriver. 

2 .  Clear the tab of The switch rear end from the door 
panel. 

3. Pull up the swirch and disconnect the swirch con- 
nector, then remove the switch. 

r Pawer Daar Mirror Switch Test 
I 

Check for conrtnuity b e t t ~ e e c  terrnrndls according ro 
the table belaw. 

- Pawer Mirror Test 

1 .  Corlnect the battery to the RI-! cr LH enc! R or h ter -  
minals. The iriirror IS norrnai if I? moves smootlsiy. 

2. Change the connei;t.ioi~ and make sure thst the 
mirror moves smoothly. 

3 .  Connect the barterv to rhe R'J or LV and R or h ter- 
micals. The mirror IS normal if rT moves sn7oofhiy. 

4. Change the conriectirjn and make sure that  the  
mirror moves s:-noofl-.iy. 



- Cruise Coa.etso& Trouhlesh~oting --------- - 

NOTE 8 4 u r e  vou t r y  to  d ~ a c n o s e  31 rcpalr the probiem, cneck 
@ Thrott le cable free piey 
@ For a Fuil-systen- check, basen c n  controi  unit ~ r ~ p l j t s  please? see page 26-28 
@ Actuator cable free plav 
@ Throttle l inkage oparatiorr 
@ W1r3 harness ccnnectors 
O b'iacuIJQ7 lines 

i f  all possibie scurces of rna'functton check OK, replace t h e  c o ~ t r o l  untt .  



Body Electrical 
Cruise Control Main Switch 
Replacement 

1. Disconnect the wire harness from behind the in- 
strument panel. 

2. Release the switch pawl and remove the switch. 

r Cruise SetlResume Switch Test 

I Check switch continuity. 

RESUME I ON , c--- ,I-+-+ ------ L- 
SWITCH OFF 1 1 I I 

I Wire Color 

r Cruise Control Main Switch Test Slip Ring Test 

Using an ohmmeter, check for continuity and resistance 
according to  the table. 

RESISTANCE: (Across terminals C and E) 20Q 

As you turn the slip ring, the ohmmeter should indicate 
continuity between terminals wi th the same letters. 

SLIP RING 
CONNECTOR 

C 



- Clutch Switch Test-- 

There should be continuity between the terminals when 
the rod is pushed in, and no continuity when the rod is 
ou t  

ROD I 

TERMINALS 

- Brake bight Switch Test - 

There should be continuity between the A and D termi- 
nals, and no continuity between the B and C terminals, 
when the rod is pushed in. 

There skotild be no co~ t i nu i t y  between the A and D ter- 
minals, and continuity between the B and C terminals, 
when the switch IS free. 

I NeutrallBack-up Switch Test 

On automatic 'transmission cars only, check the swi tch 
For continuity. 

D4, D3 and 2 position: There should be continuity be- 
tween the A and B terminals. 

P, R and N positions: There should be no continuity. 

- Cruise Actuator Solenoid Test 

I Check resistance between the terminals. I 
TERMINALS RESISTANCE 

(A)-(D) 40-60R 
I -  30-58  11 
(C)-(Dl 43-60 II 

V ~ e w  from pln side 
5 

D 
[COMMON 
POSITIVE) 

A [SAFETY GROUND) 

SAFETY VALVE 
\ 

C (VENT1 

VENT 

- - 

VALVE 
L-, 

4- 

VACUUM 

- - VALVE 



Body Electrical 

r ActuatorlCable Replacement 

1 .  Pull back the boot and loosen the locknut, then dis 
connect the cable from the bracket. 

I 2. Disconnect the cable end from the actuator rod. 

3. Disconnect the actuator cable from the actuator 
center arm. 

4. Turr! the grommet 9!1° in the firewall, and remove 
the cable. 

I 5. Disconnect the wire connector and vacuum hose. 

6 .  Remove the bolts, then remove the actuator 

TO VA 
TANK 



r Cruise Control Actuator Inspection 

Disconnect the actuator cable from the actuator and 
then  disconnect the actuator connector. 

Make  sure the control unit connector is disconnected. 
Then connect a lead from the battery ( 1  2 V )  positive 
terminal to  terminal D, and another lead from the nega- 
t i ve  terminal to terminals A, B and C. 

As viewed from pln side 

Connect the hand vacuum pump to the actuator and 
draw vacuum 

The actuator rod should be pulled in completely. I f  the 
rod is  pulled in only part-way or not  at all, check the 
vacuum line for leaks then recheck the actuator. 

With voltage and vacuum still applied, try to pull the ac- 
tuator rod out by hand. 
It should not be able to be pulled. If it can be, it is defec- 
tive. 

Clean the vent tube and the actuator filter then discon- 
nect the battery negative terminal from the terminals 
(A) and (B). 
The actuator rod should return. 
If actuator rod does not return, the solenoid valve is de- 
fective. 



Body Electrical 

r Control Unit Input Test 

I NOTE: Control unit connector disconnected. 

No. Wire Test condit~on Test: oes~red result Possible cause 

1 1 I Black i lanition switch OFF i Check for reststance to ground: 1 Poor ground. 7 
1 -  1 should be 0 ohm 

-- - - 
An open In the 81 wire 

d- 
l BrownIWhlte l lgnttion sw~tch  OFF / Check for ieslstance to Brown / A n  open o r  short i n  the wtre. 

1 I 1 i wire: should be 40-60 ohms, Faulty actuator 

A n  open or  short ~n the wire 
w ~ r e  should be 40-60 ohms / Faulty actuator - - -- -. - - -- - -- - 

1 A n  open o r  short rn the wire 
Faultv actuator 

t I --------T------ 1 ohms - -- 1 
5 Llght Blue lgnltlori swttcb ON 1 C o X z t a g e t o g r o u n d  1 An open ~n the sibre 

I 1 j and rnaln s w ~ t c h  I should be 12 volts Faulty main sw~tch  

1 ON 
6 1 Gray Ignition switch ON, ! Check for voltage to ground 1.- An open ~n the wire. 

I 1 main switch ON j should be 1 2  volts. I Misadjusted brake switch. 1 and brake pedal Faulty brake switch. 

;h ie  1  rake pedal pushed. 1 Check for voltage to ground: / Poor ground. 
should be 12 volts 1 An open in the wlre. 

I j Misadjusted brake s w ~ t c h  o r  fau l ty  
i ---~ - - -. - 

+ght Green/ b s w t t c k  pushed. I Check for voltage to ground: / An open in the wire. 

8 Red ; 1 should be 12 volts. I Faulty set switch. 

i i 
! 

9 Light Green/ 1 Black 
Faulty s l~p  ring. 

I - --- 
An o?en in the wlre. 

I selector ~n 0 3 ,  D4 or 2 Poor ground. 
IA'TI.  Ciutch switch misadjusted. wan- .-LL , lgn~tion switch ON i / Check the pilot light: -.-~-A' ?he pilot Faulty bulb. 

I 

! and ground the red 1 light should go on. I An open In the wire. i 
I wire 

Start the ena~ne ; Check for voltage to ground: i Faulty lgnitlon system. 

I ?he f ron t  o f  the car and I term~nals. should be 0-12-0.- : 
1 rotate one wheel slowly / 12V repeatedly 
1- 

- 

View <ram wire s ,d t  



- Power Window Troubteshooting -. 

I 
The power window system uses a 35 A main fuse and 15A AUXILIARY Fuse Holder No.1 (front left door), No.2 (front 
right door). 

I .  No power windows work: 
@ Check 45 A main fuse and the 15 A (No. 15, 16) fuses. 
6 Check main relay. 

2 .  Driver's door power w ~ n d o w  doesn't work: 
@ Check No. 15 fuse. 
9 Check left  front switch. 
9 Check left front motor. 
e Check control unit, see page 26-32. 

3. One passenger door power window doesn't work: 
e Check 15 A fuse. 
@ Check passenger door switch. 
@ Check motor. 
6 Check wire harness. 

- Power Window Switch Replacement 

NOTE: Before you replace a defectwe sw~tch,  dls- 
assemble ~ t ,  clean the contacts and retest ~ t ,  Some- 
times dirt on the contacts can affect switch opera- 
tlon. , 

-2 
i- . 

1. Llrt the front of the swltch uslng a screwdriver. TAB 

2 Pull the s w ~ t c b  forward to  clear the tab at the rear 
f rom the door panel.' - - 

3 Pull up the s w ~ t c h  and disconnect the connector, 
then remove the sw~ tch .  - -/ 

DOOR PANEL 
-X 

D r ~ v e r ' s  door shown, passenger door 1s similar ~nstalla- 
tlon. 



Body Electrical 
Power Window Switch Test 

Driver's Door Main Switch 

-- 

UP 

--- 
OFF 

DOWN 

- -- 

DOWN (AUTO) 

MAIN 
Switch 

-I_i__i--,- ,- 
Color 1 81 y 1 W y , BY G / RIG BulBI Bu y 1 Bi 1 84 6 1 B i  

Passenger Boor Switch 

View from wtre s ~ d e  

View from wire side 



- Power Window Mator Test 
I 

Driver s Door: I 
For the a r~ver ' s  aoor, ccn~iec'i a battery posltlve lead to  
the B u / R  and a g ro~ i rd  lead t o  :he Bu,W. Theti reverse 
the leads to b ~ -  sure thz; the m o w  wil l  run In both 
directions. 

Bu'W 

f 
Passenger's Door: 
For the passenger door, cuq rec l  a barrery positive 
lead to ope Inire and ci gror i id icad t o  ihe other wire 
Then reverse the leads :o be sure ;hat the motor w ~ l l  run 
iil both dlreCllOr!S 

- Power Window Relay Test 

There should he continuity between the A and B ter- 
minals, when the battery is cont~ected to the C (positive) 
and D (negative) terminals. 
There should be no continuity when the battery is dis- 
connected. 

C 



Body Electrical 

r Power Window Control Unit lnput Test 

lnput Test: The unit couplers are disconnected and ignition switch ON. 

No. Wire: test condition Test: desired result Actual result: possible cause 

I 1 / Black (81) 1 Check for resistance to ground: / I f  there is resistance: the ground is poor .  1 
1 should be 0 o h m  
I / * l i  there is n o  cont inu i ty :  There is an open 

i n  the Bi wire. 

WhiteiYellow (WIY) Check for voltage to ground: 
should be 12 volts. or the main relay ~s faulty. 

-- ~. 

Black/Yellow (BliY) UP, Check for voltage to ground: 

BlacklGreen (BIIG) DOWN. should be 12 volts. 
RedlGreen (RIG) DOWN- fault\, 

WIY 
BlIG 

(VIEW F R O M  WlRE SIDE) 

Output Test: The control unit couplers are reconnected and the control unit ground wire is disconnected with ignition 
switch ON. 

Wire: test condition Test: desired result Actual result: posslble cause 

1 GROUND WIRE 

(VIEW FROM WlRE SIDE) I 
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Harness, Fuses, and Wiring Diagram 
Troubleshooting Precautions How to identify Connectors 

Before troubleshooting Identification numbers have been assigned to  all con- 
nectors. The number is preceded by the letter "C" for 

(b Check the main fuse and the fuse box. connectors, "GND" for ground terminals or 'IT" for 

@ Check the battery for damage, state of charge, nonground terminals. 
and clean and tight connections. 

@a Do not quick-charge a battery unless the battery 
ground cable has been disconnected, or you will 
damage the alternator diodes. 

(b Do not attempt to crank the engine with the 
ground cable disconnected or you will severely 
damage the wiring. 

(b Check the alternator belt tension. 

While you're working: 
e Make sure connectors are clean, and have no 

loose pins or receptacles. 

CAUTION: Do not pull on the wires when 
disconnecting a connector; pull only on the 
connector housings. 

@ When connecting a connector, push it until it 
clicks into piace. 

@ Make sure multiple pin connectors are packed 
wi th  silicone grease. 

Wire Color Code 

W -White 
Y -Yellow 

Lb -Light Blue 
Lg -Light Green 

Br -Brown 

GND-9 and 

Wire insulator has one color or one color wi th another 
color stripe. The second color is the stripe. 



r Wire Harness Routing 

Fuel-Injected Engine: 

C-79 



Harness, Fuses, and Wiring Diagram 
r Wire Harness Routing (corat'd) 
I 

Fuel-injected Engine: 

, 

\ v 

HEATER WlRE 

WlRE HARNESS 



HEATER CONTROL PANEL 
WIRE HARNESS 

SUNROOF WlRE 

\ 
DRIVER'S 
DOOR WIRE HARNESS 

27-5 



Harness, Fuses, and Wiring Diagram 
Wire Harness Routing (contfd) 

Fuel-Injected Engine: 

I 
REAR TRAY WlRE HARNESS 

REAR DEFROSTER GROUND WlRE 

NK WlRE HARNESS 

HARNESS 

LEFT SlDE WIRE HARNESS 





Harness, Fuses, and Wiring Diagram 



HEATER CONTROL PANEL 
WlRE HARNESS 

/---- 

DOME LIGHT 
WIRE HARNESS 

DASHBOARD 
WlRE HARNESS B 

DOOR WERE HARNESS 



Harness, Fuses, and Wiring Diagram 

r Wire Harness Routing (cont'd) 

Carbureted Engine: 

HEATER WIRE HARNESS GND-13 C-761 REAR TRAY WIRE HARNESS 

LEFT SIDE WlRE HARNESS 



- Connector Directory 

Fuel-injected Engine: 
Engine Wire Harness 

CONNECTOR 
TERMINAL 
NUMBER 

1 NUMBER 
OF 1 PlNS 

Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Right center engine compartment 
Left center engine compartment 
Left center engine compartment 
Left center engine compartment 
Right center engine compartment 
Right center engine compartment 
Center engine compartment 
Center enaine comoartment 

To Alternator 
To Oil pressure switch 
To Starter niotor 
To No. 1 lnjector 
To No. 2 lnjector 
To No. 3 lnjector 
To No. 4 lnjector 
To EGR valve l i f t  sensor 
To Throttle angle sensor 
To Intake air temperature sensor 
To Back-up light switch ' j MiT only 
To Back-up light switch , 
To Oxygen sensor 
To Crank angle sensor 
To Temp. unit 
To Thermosensor 
To Thermoswitch 
To Main wire harness (C-75) 
To Resistor 
To Left side wire harness (C-102) 
To Left side wire harness iC-101) 
To Main fuse box 
To Alternator 
To Engine ground 
To Enqine qround 

Main Wire Harness 

CONNECTOR 
TERMINAL 
NUMBER 1 

NUMBER 
OF 

PlNS 
LOCATION I DESTINATION 

Left front engine compartment 
Left front engine compartment 
Left front engine compartment 

Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front enaine comnartment 

To Left headlight retractor motor relay 
To Right headl~ght retractor motor relay 
To Left side wire harness (C-104) 
To Left side wire harness (C-105) 
To Left headlight retractor motor 
To AIC nose condenser 
To AIC condenser fan motor 



Harness, Fuses, and Wiring Diagram 

I- 
Connector Directory (eont'd) 

I Main Wire Harness 

CONNECTOR NUMBER 
TERMINAL OF 
NUMBER PINS 

C-58 I 

C-59 
C-60 1 1 
C-6 1 2 
C-62 1 
C-63 I 

C-64 3 
C-65 3 
C-66 2 
C-67 I 
C-68 
C-69 

i 
3 

'2-70 3 
C-71 2 
C-72 6 
C-73 
C-74 * I 2 
C-75 i 8 
C-76 6 
c - 7 7  I 3 
C-78 2 
C-79 
C-86 
C-8 1 

i ~ 
4 

C-82 1 4 
I 

C-83 I 1 
C-84 I 2 
C-85 

I 
I 2 

C-86 I 
I 7 

C-87 
C-88 

I 20 
2 4 

T-3 
GND-3 

I 
GND-4 1 

LOCATION I DESTINATION i 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Under front bamper, Left 
Under front bamper, Left 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Under front bumper, Right 
Under front bumper, Right 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right under dash 
Right under dash 
Right under dash 
Center engine compartment 
Left front engine compartment 
Right front engine compartment 

To A C Pressure s w ~ t c h  
i To AIC Pressure s w ~ t c h  
1 To AIC Compressor clutch 

To Washer motor 
/ To Left horn 
1 To Left horn 
I To Left headl~ght 

To Left s~de marker llght 
To Left front turn s~gnal  
To R~ght  horn 

I To R~ght  horn 
1 To R~ght  headlight 

To R~ght  s~de  marker l ~ g h t  
1 To R~ght  front turn s~gnal  
1 To R~ght  headlight retractable motor 
1 To Coollng fan motor 
1 To Coollng fan s w ~ t c h  
I To Eng~ne wire harness (C-18) 

To Control box I TO Man~fo ld  alr pressure sensor 1 To EGR valve l ~ f t  sensor 
I To Condenser 

To Condenser 
To AIC D~ode  
To AIC Compressor clutch relay 1 TO l g n ~ t ~ o n  COII 

To l g n ~ t ~ o n  cod 
To Sunroof wire harness (C-736) 
To Heater wrle harness (C-'I 83 )  
To Heater wrle harness (C-186) 
To Heater wrle harness (C-185) 

1 To Alternator 
To Body ground 
To Body ground 



Left Side Wire Harness 

, 
CONNECTOR I NUMBER 1 

TERMINAL ' LOCATION DESTINATION 
NUMBER i PINS I ! 

Left center engine compartment 
Left center engine compartment 
Left center engine compartment 
Left center engine compartment 
Left center engine compartment 
Left rear engine compartment 
Left rear engine compartment 
Left rear engine compartment 
Center floor 
Center floor 
Left floor 
Left floor 
Rear left window 
Left front trunk 
Fuel tank area 
Fuel tank area 
Left floor 
Left floor 
Left floor 
Left floor 
Rear shelf 
Left door 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left center engine compartment 
Left trunk 

To Engine wire harness (C-21) 
To Engine wire harness (C-20) 
To Cruise control actuator 
To Main wire harness (C-53) 
To M a ~ n  wire harness ((2-54) 
To Brake fluid level switch 
To Windshield wiper motor 
To Air control solenoid valve 
To Parking brake switch 
To Seat belt switch 
To Power window control unit 
To Power window control unit 
To Rear window defroster 
To Rear wire harness (C-251) 
To Fuel pump 
TO Fuel unit wire harness (C-711) 
To PGM-FI control unit 
To PGM-FI control unit 
To PGM-FI control unit 
To Atomospheric sensor 
To Rear tray wire harness ('2-200) 
To Left door switch 
To Door wire harness (C-3011 
To Door wire harness (C-302) 
To Seat belt timer unit 
To Key light timer unit 
To Brake light switch 
To Clutch switch 
To Heater wire harness (C-152) 
To Heater wire harness (C-154) 
To Heater wire harness (C-153) 
To Combination switch 
To Combination switch 
To Fuse box 
To Dashboard wire harness (C-205) 
To Side marker control unit 
To Dome light wire harness (C-731) 
To Body ground 
To Body ground 



Harness, Fuses, and Wiring Diagram 
Connector Directory (cont"d1 

Header Wire Harness 

CONNECTOR 
TERMINAL 
NUMBER 

NUMBER 
OF 

PINS 
LOCATION DESTlNATlON 

Left under dash 
Left under dash 
Left under dash 
Lef: under dash 
Left under dash 
Left under dash 
Lefr under dash 
Lett under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Left under dash 
Center under dash 
Center under dash 
Center under dash 
Center tloor 
Center floor 
Center floor 
Right under dash 
R~ght  under dash 
R~ght  under dash 
Right under dash 
Right under dash 
R~ght  under dash 
Right under dash 
R~ght  under dash 
Rrght under dash 
Rrght under dash 
Right under dash 
Right under dash 
Right door 
R~ght  floor 
R~ght  floor 
Right rear luggage area 
Center under dash 
Rtght under dash 

I To Left srde wire harness (C-129; 

To Left side wire harness (C-1311 
To Left s ~ d e  wire harness (C-"  30)  

I To Door wlre harness (C-303) 1 To Door wire harness (C 3041 
I To Dashboard wire harness (C-204) 

To Fuse box 
TO Oil alarm flasher unrt 

I To Fuse box 

I To Dashboard wire harness (C-202) 
To Dashboard wrre harness (C-218) 
To Combrnation swttch 

I To Heater control wtre harness (C-751 i 
To Heater control panel 

/ To Heater unlt I To A!T P o s ~ t ~ o n  switch 
To ,417 Position swrtch 

1 To AIT Poslt~on switch 
I To Power transrstor 1 TO Thermostat 

To Thermostat 
I To Relay 
1 To Rec~rculatron solenold 
/ To AIC Delay control untt 
I To Blower motor 1 To Main wlre harness (C-86) 

To Door wire harness [C-305) 
I 

To Marc wire harness (C-87) 
I To M a ~ n  wrre harness (C-881 
/ To Door wlre harness (C-306) 
1 To Rrght door swrtch 
I To Radiator fan trmer ' To C r ~ i s e  control unit / TO Rear tray wrre harness (C-192) 
I To Body ground i To Body ground 



Rear Tray Wire !- !erne~~ I 
- 

r-zGGGTGW NUMBER 1 
LOCATDON 

I 
i TERM~NAL OF DESIlNWTlOM 
/ RlEJMBER PlMS 

- 

Rlght rear luggaqt area I To Wearer wre harness (C  191) 

1 C-193 j I Trunk 1 To Trunk l~ghb sw~tcl-  
1 C -104 I Trunk / To Rear SptaKer 
I C 195 i , Trunk 1 To Rear speaker 
1 1 C-196 i Trunk To Trurih Ilgbl 

6-197 I I To Trunk I~ght 
I 

C-I  98 1 Trunk / To Redr speaker 
Trunk I To Rear s~eaker ' C-20C 3 1 Rcar shelf To Left slde wire harness iC 124) 

I C-207 2 I Center rear shelf 1 To H ~ y h  mount brake light 
I 

GND 3 I / R~ght upper trunk To Body grobnd 

/ END ? O  I Trunk lid I To Bocy ground 
i I -..-.---J-- - _L_----------------- 

Dashboard Wire Harness A 
- -  -- - -- -- 

CONNECTOR NUMBER 
TERMINAL OF I LOCWTlON 
NUMBER PlNS 

+ ------ ---- - - -  -- /-E&);---- 
I 

18 ieft  under ciasn 
C-203 2 Left  under dash 1 C 204 10 1 Le f t  ~ i n d e r  dash 
C-205 I 14 I Left  under dasn 
C-206 I 18 Lef t  under dash 
C-207 I 2 Left  under dash 

I 13 (2-208 I 
I ief :  under dash 

C-2C9 3 Gauge area 
C-210 I 3 ' Gauge area 
C-211 1 10 Gauge area 
C-2'12 1 12 Gauge area 
@-213 8 Gauge area 
C-214 1 10 Gauge area 
6-24 5 16 Gauge area 
C-246 1 C G a ~ i g e  area 
C-217 6 Center unaer dash 
C-218 I 13 I Center under aash 
C-219 I 3. Center under dash 

I 

I 
C-221 I 

3 I Center under dash 
C-722 1 Center under 335h 
C-224 I 10 Center under dasn 
GND-1 1 I heft  under dash 

I_*_ 

DESTINATION 

__ - -__- - _ -- 

To Heater wire harness (C-164 i  
To  Chime 
T o  Healer wire harness (C  i 58) 
To  Left slde wire Parness (C 135) 
To Fuse box 
1c9 Fuse box 11ghZ: 
T9 Retractable head l~yh t  zontrol  u r l t  
P o  i l lurn~nation controller 
To  Crurse control  maln sw i tch  
To Retractable headl~gh?/sunroof s w ~ t c h  
To  Gauge 
To Gauge 
To  S h ~ f t  poslt lon indicatcr ( A l l )  
T o  Safety indicator 
To Gauge 
T o  Clock 
To  Heater wlra harness !G-165) 
To Dashboard wire harness B (C-741) 
To C~gare t te  lrghter 
To Cigarette Ilghter 
1 3  Hazerairear defroster sw i tch  
To Body ground --- 



Harness, Fuses, and Wiring Diagram 
Connector Directory (crantpd) 

Trunk Wire Harness 

i 

CONNECTOR 1 NUMBER I 
TERMINAL 

OF 1 LOCATION I DESTINATION 
NUMBER +-!?EL I I - 

C-251 8 I Left trunk 1 To Left side wlre harness (C 114) 
C-252 ' 8  I Left trunk i To Left tailiight 
C-253 I 2 I Center trunk 1 To Left back-up light 
C-254 2 I Center trunk 

I To Right taillight 
To Licence plate light 

----I 
/ To Right back up light 

C 255 8 Right t r u ~ k  
C-256 I I Under rear bumper 

i 
C 257 2 I Under tear bumper 1 To Licence plate light 
GND-12 

I 
I Left trunk 1 To Body ground 2 

I Door Wire Harness 

CONNECTOR 
TERMlNAL 
NUWlBER 

C-304 
C-302 
C-303 
C-304 
C-305 
C-306 
C-307 
C-308 1 C 309  
C-310 
C-311 
C-312 
C-313 
C-37 4 
C-34 5 

1 6 -316  
I C-377 

NUMBER 
I OF 
I PINS 

LOCATION DESTINATION 

Left under dash 
Left undei dash 
Left under dash 
Left under dash 
Right under dash 
Right under dash 
Left door 
Left door 
Left door 
Righr door 
Righr door 
Right door 
Left door 
Left door 
Right door 
Righr door 
Left door 

To Left side wire harness !C- I  23) 
To Left side wire harness ( C - I  241 
To Heater wire harness ( C - I  56) 
To Healer wire harness (C-157) 
To Heater wire harness (6-1841 
To Heater wire harness IC - I  87) 
To Power w ~ n d o w  switch 
To Power window motor 
To Power mirror 
To Power window switch 
To Power window motor 
To Power mirror 
To Speaker 
To Speaker 
To Speaker 
To Speaker 
To Power mirror switch 

1 Fuel Unit Wive Harness 

CONNECTOR 1 NUMBER 
TERMINAL 1 OF I LOCATION 

I 
I DESTINATION 

NUMBER PiNS 
1 - 

I 
t _i___-___ 

C-711 3 I Left fuel tank To Left side wire harness (C-116) 
C-7 12 3 1 Left fuel tank To Fuel unit -- 

I Dome Light wire Harness 
-- 

CONNECTOR , NIJMBER 
TERMINAL OF I LOCATIBY I DESTINATION 
NUMBER PINS I 

I 

Left fuse box 
Center roof 

To Left side wire harcess iC-1371 
To Dome liaht 

I Sunroof Wire Harness 

NUMBER j I 
I CONNECTOR 1 
/ TERMINAL LOCATION DESTlNATlON 

I 
I NUMBER - -L-- 

2 Right under dashboard I To Main w ~ r e  harness (C-85) 
Front center rcof I To Sunroof motor 

--* a --- --- 



CONNECTOR NUMBER 
TERMINAL I LOCATION DESTINATION 
NUMBER I P k  I C-741 I 3 , Center dashboard T o  Dashboard wire harness fC-219) 

C-742 1 Center dashboard T o  Radio l ight 
C-743 Center dashboard T o  Radio light 
C-744 Center dashboard T o  Ashtray l ight 
C-745 Center dashboard T o  Glove box l ight 
C-746 Center dashboard T o  Radio l ight 
C-747 Center dashboard T o  Radio l ight 

CONNECTOR NUMBER 
TERMINAL 1 OF LOCATION DESTINATION 
NUMBER PINS - 

C-751 10 Center dashboard T o  Heater wi re harness (C- 170) 
C-752 10 I Center dashboard T o  Heater control panel 

CONNECTOR / NUMBER 
TERMINAL OF LOCATION DESTINATION 
NUMBER ! PINS 

C-761 
I 

Right rear w indow T o  Rear w indow defroster 
GND-13 1 Right rear w indow T o  Body ground 



Harness. Fuses, and Wiring Diagram 

r Connector Directory (cont'd) 

I Carbureted Engine: 

Engine Wire Harness 

CONNECTOR / NUMBER 
TERMlNAL OF LOCATION I REMARKS 
NUMBER PINS ! 

--+ -- 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center englne compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Center engine compartment 
Right front engine compartment 

R~ght front engine compartment 

Right front engine compartment 
Center englne compartment 
Center engine compartment 
Center englne compartment 
Center engine compartment 

To Alternator 
To Thermosensor 
To Automatic choke 
To Temperature gauge sender unit 
To Carburetor wire harness (C41) 
To Back-up light switch 
To Back-up light switch 
To Temperature sensor 
To Temperature sensor 
To Frequency solenoid 
To Starter motor 
To Main wlre harness (C77) 

To Main wire harness (C76) 
To Main wire harness (C75) 
To Oil pressure sender 
To Alternator 
To Junction box 
To Engine ground 

MIT only 
MIT only 

A/C Wire Harness 

TERMiNAL , / NUMBER , 
C32 
C33 

1 C35 1 
I C36 I 

C37 I 1 GND-2 1 

NUMBER 
OF 
PINS 

6 
2 

4 
4 

, 
i LOCATION 

Right front engine compartment 
Left front engine compartment 
Left rear engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front englne compartment 
Left front englne compartment 

1 DEs-rlNATloN 1 REMARKS1 
I 

I To Main wire harness (C70) 
I 

i To Condenser fan motor 
To Compressor clutch 

I To Pressure switch protector 
' To Pressure switch protector 

i To Air conditioner diode 
, To Compressor clutch relay 
1 To Body ground 

1 
I 

Carburetor Wire Harness 
-- 

/ CONNECTOR I NUMBER 1 I 1 I 

I TERMINAL ' OF / 
1 NUMBER 1 PINS 

LOCATION 
I 

1 DESTINATION 

center engine compartment 
Under air cleaner 
Under air cleaner 
Under air cleaner 
Under air cleaner 
Under air cleaner 

Under air cleaner 

Under air cleaner 

To Engine wire harness (C5) 
1 To inner vent solenoid valve 

To Main air jet solenoid valve 
To Main air jet solenoid valve 
To Air vent cut-off solenoid valve 
To Primary slow mixture cut-off 
solenoid valve 
To Primary slow mixture cut-off 
solenoid valve 
To Auxiliary slow mixture cut-off 
solenoid valve 



Main Wire Harness 

CONNECTOR 
TERMINAL 
NUMBER 

NUMBER 
OF 

PINS 
LOCATION 

--- 

Left middle engine compartment 
Left middle engine compartment 
Left rniddle engine compartment 
Left middle engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Left front engine compartment 
Under front bumper 
Under front bumper 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right front engine compartment 
Right middle engine compartment 
Right middle engine compartment 
Right middle engine compartment 
Right middle engine compartment 
Right middle engine compartment 
Right middle engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right rear engine compartment 
Right kick panel 
Right kick panel 
Right kick panel 
Right kick panel 
Right kick panel 
Right middle engine cofnpartment 
Left front engine compartment 
Right front engine compartment 

To Left side wire harness (C-181) 
To No. 2 control box 
To Frequency solenoid valve 
To At6 solenoid valve 
To Retractor relay 
To Retractor relay 
To Left headeight retractor motor 
To Horn 
To Horn 
To Left turn signal 
To l e f t  side marker light 
To Left headiight 
To Oxygen sensor 
To Horn 
To Horn 
To Right headlight 
To Right side marker light 
To Right turn signal 
l o  Washer motor 
To AIC wire harness 1C-31) 
To Cooling fan motor 
To Cooling fan switch 
To Right headlight retractor motor 
To Engine wire harness ( C - i  51 
To Engine wire harness (C-141 
To Engien wire harness (C-13) 
To Condenser 
To IC. regulator 
To Ignition coil 
To Radio noise condenser 
To Radio noise condenser 
To Emission control box 
To Emission curitrol box 
To Emissiori control unit 
To Heater wire harness (@-I  53)  
To Heater wire harness (C-75%) 
To Sunroof wire harness ((3-736) 
To Emission control unit 
To Junction box 
To Body ground 
To Body groc~nd 

REMARKS __I 



Harness, Fuses, and Wiring Diagram 

r Connector Directory (cant'd) 

( Left Side Wire Harness 

CONNECTOR ' NUMBER I 
I 

TERMINAL OF i LOCATION DESTINATION I REMARKS 1 1 N U  PINS ! I I 

Heater wire Harness 

Left front engine compartment 
Left rear engine compartment 
Left rear engine compartment 
Left rear engine compartment 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Left fuse box 
Behind fuse box 
Left fuse box 
Left fuse box 
Under driver's seat 
Under driver's seat 
Left door area 
Left fuel tank 
Left fuel tank 
Rear left window 
Left front trunk room 
Rear shelf 
Behind fuse box 
Left front engine compartment 
Left trunk room 

CONNECTOR I NUMBER 1 
TERMINAL OF 1 
NUMBER I PINS / - 

-14 I C152 , 
C153 / 
C154 1 
C155 , 
C156 
C157 I 2 
C158 1 
C159 I 

C160 1 3 / 
C161 1 4 ' 
(2162 I 
C164 i 1 6  
C165 6 1 

C166 i 

To Main wire harness (C-51) 
I 

To Wiper motor I 
1 

To Brake fluid level switch 
To Air leak solenoid valve 

i 
I 

To Dashboard wire harness A (C-222) / 
To Combination switch I 
To Ignition key switch 
To Fuse box 1 
To Stop light switch 1 

I 
To Dome light timer 
To Side marker control unit 
To Seat belt timer 1 
To Dome light wire harness (C-731) 1 
To Parking brake switch 
To Seat belt switch 

i 
I 

To Left door switch I 
To Fuel pump j 
To Fuel unit wire harness (C-711) 
To Rear window defroster 
To Trunk wire harness (C-251) 
TO Rear tray wire harness IC-189) 
To Heater wire harness (C-154) 

LOCATION 

To Body ground 
To Body ground 

Under right dashboard 
Under right dashboard 
Left under dashboard 
Right rear luggage area 
Under right dashboard 
Under right dashboard 
Right heater unit 
Right heater unit 
Under right dashboard 
Under right dashboard 
Under right dashboard 
Center dashboard 
Center dashboard 
Center dashboard 

I 

Left heater unit 
Left heater unit 
Behind fuse box 
Behind fuse box 
Upper fuse box 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Left under dashboard 

DESTINATION 
i / REMARKS 

--___t__--- 
To Main wire harness (C-90) 
To Main wire harness (C-89) 
To Left side wire harness (C-123) i 
To Rear tray wire harness (C-181) j 
To Door wire harness (C-3051 
To Blower motor 

I 
i 

To Air conditioner thermostat 1 
To Air conditioner thermostat 
To Power transistor 
To Power relay 

I 1 

I 
To Recirculation solenoid valve I 

To Radio i 

To Heater control panel 
To Heater control panel wire 1 
harness (C-751) i 
l o  Dashboard wire harness A (C-212) ( 
To Heater solenoid valve I 
To Dashboard wire harness A (C-223) 1 
To Dashboard wire harness A (C-224) i A/T only 
To Oil warning unit I 
To Fuse box 1 
To Fuse box 

I 
i 

To Fuse box 
To Fuse box / AIT only 
To Door wire harness (C-303) 

I I 



CONNECTOR I NUMBER 
TERMINAL ,PLs NUMBER 

C177 2 
C178 2 
C179 1 0  
C180 
GND7 
GND8 

Dashboard Wire Harness A 

CONNECTOR 
TERMINAL 
NUMBER 

C212 
C213 
C214 
C215 
C216 
C218 
C219 
C220 
C222 
C223 
C224 
GNDl  1 

NUMBER 
OF 

PlNS 

Rear Trav Wire Harness 

LOCATION DESTINATION 1 REMARKS 

Center console To AIT selector light A / T  only 
Center console To Neutral safety switch A I T  only 
Center console To Shift position indicator A I T  only 
Right door area To Right door switch 
Right under dashboard To Body ground 
Center dashboard I To Body ground 

LOCATION DESTINATION / REMARKS I 
Center dashboard 
Behind right gauge panel 
Center dashboard 
Center dashboard 
Center dashboard 
Behind gauges 
Behind gauges 
Behind gauges 
Behind gauges 
Center dashboard 
Behind right gauge panel 
Behind warning light 
Behind warning light 
Behind fuse box 
Left kick panel 
Under left dashboard 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Behind fuse box 
Under left dashboard 

To Clock 
To Hazardlrear defroster switch 
To Dashboard wire harness B ('2-741) 
To Cigarette lighter 
To Cigarette lighter light 
To Speed sensor 
To Safety indicator 
To AIT indicator 
To Combination meter 
To Heater wire harness (C-167) 
To Headlightlsunroof switch 
To Warning light 
To Dashlight brightness controller 
To Fuse box light 
To Key-onwarning chime 
To Retractable headlight control unit 
To Fuse box 
To Left side wire harness (C-105) 
To Heater wire harness (C-169) 
To Heater wire harness (C-170) 
To Body ground 

CONNECTOR NUMBER 
TERMINAL 0 F LOCATION DESTINATION REMARKS 
NUMBER PINS 

C181 6 Right rear luggage area I To Heater wire harness 
j To Rear right speaker 
/ To Rear right speaker 
/ To Trunk room light 

C182 Right front trunk room 
C183 Right front trunk room 
C184 , Right front trunk room 
C185 Right front trunk room To Trunk room light 
C186 Left front trunk room To Rear left speaker 
C187 Left front trunk room To Rear left speaker 
C188 2 Center rear shelf To High mount brake light 
C189 Rear shelf To Left side wire harness (C-122) 

i 
C191 Trunk To Trunk light switch 
GND9 Right upper trunk To Body ground 
GNDIO Trunk lid / To Body ground I 



Harness, Fuses, and Wiring Diagram 

r Connector Directory IcontYd) 

1 Trunk Wire Harness 

CONNECTOR I TERMINAL 

- 
NUMBER 

- 

C-251 
C-252 
C-253 

1 C-254 

C-257 
GND-12  

1 Door Wire Harness 

NUMBER , I 
OF I LOCATION I DESTINATION 

PINS I 
-- -- -- - -- , 

8 ?- Left trank 1 To Left s~de  wlre harness (C- 12 1 ) 
8 1 Lefr trunk To Left taillight 
2 Center trunk / To Left back-up llght 
2 1 Center trunk I To Right back-up I~gh t  
8 To Rlght tal l l~ght 
2 ' ?;:rt:Crkbumper TO L~cence plate light 
2 / Under rear bumper I To Ltcence plate llght 

I Left trunk 1 To Body ground 

CONNECTOR 
TERMINAL 
NUMBER 

NUMBER 
OF i 

PINS I 
DESTlNATlON 

C-303 i 3 I Left under dash 1 
C 305 

I 
3 ' Right under dash 

C-313 I I Left door 
C-? 14 ' Left door 
C-315 I / Right door 

C-316 
1 / Right door 

To Heater wire harness ((2-1 76) 
To Heater wire harness (C-156) 
To Speaker 

Fuel Unit Wire Harness 

I- 
---- -- 

CONNECTOR I NUMBER /- I 1 

OF 
! 

TERMINAL 1 I 
LOCATION DESTINATION 

i NLIMBER , PENS I 1 
I 

Left fuel tank 
1 Left fuei tank 

To Left side wire harness (C-119) 
To Fuel unit 

Dsrna Light Wire Harness 

r---- __I- 

/ NUMBER 
OF 1 LOCATlON 

I 
------ L--- 
C 731 I Left fuse box T - ~ Z e f t  side wire harness (C-113) 

1 C-732 L---- - 3 1 ___ / center roof 1 To Dome light 

Sunroof Wire Harness 

1 CONNECTOR ' NUMBER 
; TERMINAL i or LOCATION DEsTiNATloN 
I NUMBER PINS 1 
/-C-736 I 2 1 Right under dashboard To M a ~ n  wire harness (C-91) 

1 C-737 I 2 1 Front center roof / To Sunroof motor -- 



Dashborad Wire Harness B 

CONNECTOR 
TERMINAL 
NUMBER 

C-741 
C-742 
C-743 
C-744 
C-745 
C-746 
C-747 

NUMBER 
OF 1 PINS 

3 

I LOCATION 

-. -- 

Center dashboard 
Center dashboard 
Center dashboard 
Center dashboard 
Center dashboard 
Center dashboard 1 Center dashboard 

DESTINATION 

To Dashboard wire harness A ( C - 2 0 3 )  
To Radio light 
To Radio light 
To Ashtray light 
To Glove box light 
To Radio !ight 
To Radio light 

Heater Control Panel Wire Harness 

CONNECTOR NUMBER 
TERMINAL OF I LOCATION i DESTlNATlON 
NUMBER PINS 1 1 

I C-751 1 10 / Center dashboard / To Heater w ~ r e  hdrness (C-166) - 1  
1 C-752 / 10 I Center dashboard 1 To Heater control panel I 

Rear Defroster Ground Wire 

CONNECTOR NUMBER I ~ 
TERMINAL OF LOCATION I DESTINATION 
NUMBER PINS I 

C-761 Right rear window To Rear w ~ n d o w  defroster 
GND-13 Right rear window / To Body ground 
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