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- FOREWORD

This manual contains maintenance and repair procedures for the
1994 Nissan TRUCK and PATHFINDER.

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

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

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of
the technician and the efficient tunctioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician
and the tools and parts available. Accordingly, anyone using service
procedures, tools or parts which are not specifically recommended
by NISSAN must first completely satisfy himseif that neither his
safety nor the vehicle’s safety will be jeopardized by the service
method selected.

o NISSAN MOTOR CO, LTD.

Overseas Service Department
Tokyo, Japan



INCH TO METRIC CONVERSION TABLE ~ METRIC TO INCH CONVERSION TABLE

(Rounded-off for automotive use)

(Rounded-off for automotive use)

inches mm inches mm mm imches mm inches
.100 2.54 610 15.49 1 0394 51 2.008
110" 2.79 620 15.75 2 079 52 2.047
120 3.05 630 16.00 3 118 53 2,087
130 3.30 640 16.26 4 157 54 2126
140 3.56 650 16.51 5 197 55 2.165
150 3.81 660 16.76 6 236 56 2.205
.160 4.06 670 17.02 7 276 57 2.244
170 4.32 680 17.27 8 315 58 2.283
180 4.57 690 17.53 9 354 59 2.323
.190 4.83 700 17.78 10 394 60 2.362
200 5.08 710 18.03 11 433 61 2.402
210 5.33 720 18.29 12 472 62 2441
220 5.50 730 18.54 13 512 63 2.480
230 5.84 740 18.80 14 551 64 2.520
240 6.10 750 19.05 15 591 65 2.559
250 6.35 760 19.30 16 630 66 2.598
260 6.60 770 19.56 17 669 67 2.638
270 6.86 780 19.81 18 709 68 2.677
280 7.11 790 20.07 19 748 69 2717
290 7.37 800 20.32 20 787 70 27756
300 7.62 810 20.57 21 827 71 2.795
310 7.87 820 20.83 22 866 72 2.835
320 8.13 830 21.08 23 906 73 2.874
330 8.38 840 21.34 24 945 74 2913
340 8.64 850 21.59 25 984 75 2953
350 8.89 860 21.84 26 1.024 76 2.992
360 9.14 870 22.10 27 1.063 77 3.031
370 9.40 880 22.35 28 1.102 78 3.071
380 9.65 .890 22.61 29 1.142 79 3.110
390 9.91 900 22.86 30 1.181 80 3.150
400 10.16 910 23.11 31 1220 81 3.189
410 10.41 920 23.37 32 1.260 82 3.228
420 10.67 930 23.62 33 1.299 83 3.268
430 10.92 940 23.88 34 1.339 84 3.307
440 11.18 950 24.11 35 1378 85 3.346
450 11.43 960 24.38 36 1.417 86 3.386
460 11.68 970 2464 37 1.457 87 3.425
470 11.04 980 24.89 38 1.496 88 3.465
480 12.19 990 25.15 39 1.535 89 3.504
490 12.45 1.000 25.40 40 1.575 a0 3.543
500 12.70 2.000 50.80 41 1614 91 3.583
510 12.95 3.000 76.20 42 1.654 a2 3622
520 13.21 4.000 101.60 43 1.693 93 3661
530 13.46 5.000 127.00 44 1.732 94 3.701
540 13.72 6.000 152.40 45 1.772 95 3.740
550 13.97 7.000 177.80 46 1.811 96 3.780
560 14.22 8.000 203.20 47 1.850 97 3.819
.570 14.43 9.000 228.60 48 1.890 98 3.858%
580 14.73 10.000 254 .00 49 1.929 90 3.898
2590 - 14.99 20.000 508.00 50 1.969 100 3.937
600 15.24
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QUICK REFERENGE CHART : TRUGK &PATHFINDER 1994

[ENGINE TUNE-UP DATA W =0

[cutcH pepAL "I

Unit:

MIT 7BLED
ke speed pm ———- e Cm—————— - -
AST [in “N” pesition) 750+50
i Ilgnition timing . -
VIB.T.DC, atidle speed) i w2
| Spark plug {Standard type) BKRBEY
; Sl . — ]
Used beit
Drive helt deflection {Cold}  mm {in} T —— New belt
. Limit . Aftg‘r adjustmcm__ ]
| §-8 5-7
' Alternatar 12.10.47
- . ! 10.24 0.31) 10.20 - 0,281
X -1 7-9
Air conditioner compressor ! i
" 16 [0.83) {0.35 - 0.43) - {025 038
. . 1-13 9.1
Pawer steering oil pum,
pefipamp 17 i0En {043 - 061 {0.35 - 0.43)
Applird pushing force N {ky, 1) 8110, 22)

[ENGINE TUNE-UP DATA

MT ann=50
Idle speed 1P AJT {in N position} B80Dz50
Ignitien timing LS -
10742
(B.T.D.C. at idle speed}
Spark plug {Standard type) ZFR5KE-11
Used belt
Drive belt deflection (Cold)  mm {in} ——— =~ - New belt
Limit 1 After adjustment
1012 8-10
Alternator 17 067 0.39 - 0.47) .31 0.39)
. . 10- 12 8-10
Air conditioner compressor 16 10,63} 10.:39 - 0,47} (0.31-0.39)
. a-11 7-9
Powaer stearing oil pump 15 i0.59) 10,35 - 0.43} (0.28 - 0.35)
Applied pushing force N {kg, b} g8 110, 22)

| WHEEL ALIGNMENT (Unladen*1)\\i

Height

Free play

‘ ' VE30E: 227 237 {8.94 - 9.33)

i
1.0- 1.5 (0.039 - 0.059) |

‘BRAKE N

Unit: mm {in}

Disc hrake
Pad minimum thickness

Rutor repair limit
Runout

Minimum thickness

Drum brake
Lining minimum thickness

Drum repair limit

Maximum inner diameter

Pedal free height
M/T model

AT model

Padal depressed height* 1

T

2.0 {0.079)

0.07 {0.0028) or less

20.0 (0.787), CL2EVA
24.0 [0.945), CL2BVD
16.0 10.630}, AD14VB

1.5 10.059]

261.5{10.30), LT2E6E
296.5 (11.67], LT30A
191.0 {7.52], DS19HE

209 - 219 {8.23 - 8.62}
212 - 222 (8.35 . 8,74}
T 120 (4.72) or more

*1: Under force of 490 N (50 ka, 110 Ib) with engine running

| FRONT WHEEL BEARING U

ALLOWASLE LIMIT ADIUSTING RANGE
R Except Except
Applied del i
pplied mode 2WD Truck 2WD Truck 2WD Truck 2WD Truck
Camber degree | —0°20 e 1710 i-o”os' w0 1°25° —0705 to 0°55' | 0”10 - 1”10
Caster degree |—0723" 10 1°07" | 0°33'.2%3 —0708 to 0°52° | 048" . 1°a3°
Kingpin inclination  degree | 8720°-9°50°  7721'-8°51°  8'35'-97°35 | 7736'.8°36"
Toe-in
Radial tire
A R m (i) 1-5 2.6 2-4 ! 35
" 10.04 - 0.20) 10.08-0241 | {0.08-0.18} {0.12 - n.20}
| Totalangie 2! degree |  5'-25° 9 .29’ [ waees

*1: Fuel radiator coolant and engine il full.
Spare tire, jack, hand tools and mats in designated positions.

-

NISSAN MOTOR CO., LTD.

Overseas Service Department

Tokyo, Japan

Mode|
ltem —= T
2WD Truck Except 2ZWD Truck
Tightening torque . P —
N {kgem, fielb} 34-39135-4.0,25-29)
Return anglé degree 8" - s0°
T " Wheel bearing lock nut 78 - 98
Tightening torque i8-10,
N-m tkg-m, ft-ib) 58-72)
Retightening torque
98-284 after lonsening wheel 05-1.5
{0.05 - 0,15,
New seal ;(1.0-2.9 2.2-6.4)  pearing lock nut
. t-m (kg-m, ft-lb} 04-1.11
Axial rnd pl
xial end play o
mm (in}
i Preload {Ad hub bolt) $1arting force at :
Mkg, b} [ 7T - wheel hub balt A
N (kg, ib)
Turning angle <
938.235 degres 1m0
Used seal [{1.0-2.4, 2.2-5.3) Starting force at
whee| huh holt E
N kg, Ib}
| Wheel bearing preload 7 .06 - 20 99
1 . at wheel hub beh (0.72 214,
: [ B-A N tkg. b} | 1.58-4.72)

Edition: June 1993
Printing: June 1993 (18)
Publication No. SMAE-0D21U0

Printed in Japan
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When you read wiring diagrams:

e Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

o See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES”.

550



PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
(Kent-Moore No.) Description
Tool name
- ' — Gl
ST25055001 Measuring line pressure
(J25695-A)
il pressure gauge set A
(1) ST25051001 “)! €]
( —)
Qil pressure gauge S
(2 ST25052000 —®
{ — )
Hose LG
(3 8T25053000 ®
{ — )
. ] ’;}
Joint pipe EEF@U
@ ST25054000 -
{ —)
Adapter ‘ ] FE
(5 8T25055000
( — ) |
Adapter NTO87 L
§T0O7870000 Disassembling and assembling A/T
{J37068) MIT
Transmission case stand
NT094
Kv31102100 Checking one-way cluich in torque con-
{J37065) verter
TF
Torque converter cne-way
clutch check tool
NTD98 PO
ST25850000 ' Removing oil pump assembly
(J?5'721-A) =5
Sliding hammer ’
NTCO5 RA
KV31102400 Removing and installing clutch return
(34285 and springs .
J34285-87) BIR
Clutch spring compressor
ST
NTO96
S8T33200000 Installing ol pump housing oil seal Bl
{J26082) Installing rear oil seal
Drift
a: 60 mm (2.36 in) dia. A,
b: 44.5 mm (1.752 in) dia.
NTOH
EL
DX
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PREPARATION AND PRECAUTIONS

Special Service Tools {Cont’d)

Tool number

Shim setting gauge set

(Kent-Moore No.) Description
Tool name
ST30720000 Installing rear cil seal
{J34331)
Drift a: 77 mm (3.03 in) dia.
b: 55.5 mm (2.185 in) dia.

NT115

(J34291) Selecting oil pump cover bearing race and

NT101

oil pump thrust washer

Service Notice

Before proceeding with disassembly, thor-
oughly clean the outside of the transmission.
It is important to prevent the internal parts
from becoming contaminated by dirt or other
foreign matter.

Disassembly should be done in a clean work
area.

Use line-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers
that could interfere with the operation of the
transmission.

When disassembling parts, place them in
order in a parts rack so that they can be put
back into the unit in their proper positions.
All parts should be carefully cleaned with a
general purpose, non-flammable solvent
before inspection or reassembly. _
Gaskets, seals and O-rings should be
replaced any time the transmission is disas-
sembled.

Itis very important to perform functional tests
whenever they are indicated.

The valve body contains precision parts and
requires extreme care when parts are
removed and serviced. Place removed parts
in order on a parts rack so they can be put
back in the valve body in the same positions
and sequences. Care will also prevent
springs and small parts from becoming scat-
tered or lost.

AT-4

Properly installed valves, sleeves, plugs, elc.
wilt slide along their bores in the valve body
under their own weight.

Before assembly, apply a coat of recom-
mended ATF to all parts. Petroleum jelly may
be applied to O-rings and seals and used to
held small bearings and washers in place
during reassembly. Do not use grease.
Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when
assembling.

During overhaul, if excessive foreign material
is found in the cil pan or clogging the strainer,
flush or replace ATF cooler as required.
Refer to TROUBLE DIAGNOSES Remarks.
AT-19

After overhaul, refill the transmission with
new ATF.

Even when the drain plug is removed, the old
A/T fluid will remain in the torque converter
and the A/T fluid cooling system.

Always follow the procedures under “Chang-
ing A/T Fluid” in the MA section when chang-
ing A/T fluid.
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RE4RO1A

DESCRIPTION

Cross-Sectional View
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RL4R01A

DESCRIPTION

Cross-Sectional View
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DESCRIPTION | RE4R01A & RL4RO1A |

Shift Mechanism

The RLARO1A and RE4RG1A automatic transmissions use compact, dual planetary gear systems to
improve power-transmission efficiency, simplify construction and reduce weight.

They also employ an optimum shift control and superwide gear ratios to improve starting performance
and acceleration during medium and high-speed operation. @l
Two one-way clutches are also employed: one is used for the forward clutch and the other for the low
clutch. These one-way clutches, combined with four accumulators, reduce shifting shock to a minimum.

CONSTRUCTION

ER

1 D ® 034 9
® @ Le

- I
&F &
; ([

) ¥

© % L,—‘ \ FE

. , /( Z

f/f/ N
E’ =, L

=/
© ;; o =
mt/

N

TE
(55 i @
PO
1. Torgue converter clutch piston 9. Front sun gear 17. Forward one-way clutch
2. Torque converter 10. Front internal gear 18. Overrun clutch
3. Oil pump 11. Front planetary carrier 19. Low one-way clutch .
4. Input shaft 12. Rear sun gear 20. Low & reverse brake =1
5. Brake band 13, Rear pihion gear 21, Parking paw!
6. Reverse clutch 14. Rear internal gear 22. Parking gear
7. High clutch 15. Rear planetary carrier 23, Output shaft
B. Franl pinion gear 16. Forward ciutch BA
SATO26H
ST
8F
HA
EL
DX



DESCRIPTION [RE4R0O1A & RLARO1A |

Shift Mechanism {(Cont’d)
FUNCTION OF CLUTCH AND BRAKE

Gontrol members Abbr. Function
Reverse clutch R/C To fransmit input power to front sun gear
High clutch - HIC To transmit input power to front planetary carrier
Forward cluich _ F/C To connect front planetary carrier with forward one-way cluich
Overrun clutch Q/C To connect front planetary carrier with rear internal gear
Brake band B/B To lock front sun gear
Forward one-way clutch FIO.C \;\;h;ons;‘loer\:ia:reit?;:('ch is engaged, to stop rear internal gear from rotating in
Low one-way clutch L/O.C At D, position, to prevent rear internal gear from rotating in cpposite direction.
Low & reverse brake L& R/B To lock rear internal gear (2, 1, and 1,), to lock front planetary carrier (R posi-

tion}

OPERATION OF CLUTCH AND BRAKE

Band sarvo
Shift Reverse | High Forward | Overrun Forward Low Low &
position | chutch | cluich | clutch | cluteh | 2nd 3rd ath | One-way one-way | reverse | Lock-up Remarks

apply release apply clutch cluich brake

P ) PARK POSITION
: REVERSE
i O O POSITION
N NEUTRAL
POSITION
1st ® @

2nd 1

| ard O
4th O

O
2®
3®

©

Automatic shift
1323 4

©
o o0

@ |®

O1CIO10I® 0|00

, 1st ® @ Automatic shift
nd O O . 1es2
1st O . O Locks (hetd

1 . stationary) in st
2nd O O . speed 1 «— 2

*1 :Operates when overdrive switch is set in “CFF” position.

*2 . 0il pressure is applied to both 2nd “apply” side and 3rd “release’” side of band servo pisten. However, because cil pressure area on
the “release" side is greater than that on the "apply” side, brake band does not contract.

*3 :0il pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

*4 AT will not shift to 4th when overdrive switch is set to "OFF" position.

O: Operates
: Operates when throttle opening is iess than 1/16.Engine brake activates.

.: Operates during “progressive’ acceleration,
®: Operates but does not affect power transmission.

: Operates when throttle opening is less than 1/16 but does not affect engine brake.

AT-10 | 558



DESCRIPTION

Control System

OUTLINE
The RE4R01A automatic transmission senses vehicle operating
conditions through various sensors. It always controls the opti- @l
mum shift position and reduces shifting and fock-up shocks. -
SENSORS A/T CONTROL UNIT ACTUATORS
Inhibitor switch EM
. [
Throttle position se_n.sor ] Shift control Shift solenoid valve A
Closed throttle position switch ) . .
. . Line pressure control Shift solenoid valve B
Wide open throttle position R
switch Lock-up control Overrun clutch solenoid valve LG
) . Overrun clutch control Torgue converter cluich sole-
Engine speed signal ’ o ’ .
’ Timing control noid valve
Fluid temperature sensor . R . EF &
. Fail-safe control Line pressure sclenoid valve EF
Revolution sensor . . e EC
) Self-diagnosis Power shift indicator lamp
Vehicle speed sensor
Kickdown switch - EE
L.
CONTROIL SYSTEM
CL

ENGINE Hydrautic pressure control system

Throttle Revolution Forward cluich ;
" sensor ift chutch
position “‘-_\___ | Shift chutcl I Rew.erse clutch I
SENSOor Inhibitar - i
switch ;
- Acgcumulator |
- |
/ 1 I
|
|
s shift salenoid |
Control DHOAGk: S - e |
vaive M : — : Accumutator |
: valve i y
Fluid temperature senser E M | TF
-t B vathe e e i
Fluid temperature
Qutput shatt Line pressure sclenoid valve |
g revolutiensignaty ( B b e — 1
© 1)
Selector lever 5 PD
pesition signal ] g ]
Vehicle 2E
5
YA ¥ ]
: =
signal ™ | 58 IJTJ@‘N
Throttle E
- position

ECM {ECCs [ T

controt AST contrgl unit
modute)
e i |
Engine 3

“~ A/T contre! unit o
- BA
speed signal
- - Line pressure solenoid valve
Sgﬁ-d:agnnsm Torque converter clutch BR
signal solenoid valve

o Shift solenoid valve A

— Shitt solenocid valve 8

: Cverrun clutch solenoid valve . ST

[ D satosen| DL

Power shift
indicator lamp —

o

EL

I3
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DESCRIPTION

A/T CONTROL UNIT FUNCTION
The A/T control unit receives signals sent from various switches and sensors, determines required line
pressure, shifting point, lock-up operation, engine brake operation, and sends required signals to the
respective solenoids.

Control System (Cont’d)

INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and solenoid valves

Function

Inhibitor switch

Deiects select lever position and sends a signal te A/T control unit.

Throttle position sensor

Detects throttle valve position and sends a signal to A/T controt unit.

Closed throttle position switch

Detects throttle valve’s fully-closed position and sends a signai to A/T con-
trol unit.

Wide open throttle position switch

Detects a throttle valve position of greater than 1/2 of full throttle should
throttle sensor malfunction and sends a signal to A/T conirol unit.

Engine speed signal

From ECM (ECCS control module).

Input . Detects transmission fluid 1emperature'and sends a signal to A/T control
Fluid temperature sensor. )
unit.
Revolution sensor Detects output shaft rpm and sends a signai to A/T control unit.
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution
Vehicle speed sensor i L .
sensor {installed on transmission) malfunction.
Detects full throttle position (accelerator peda! fully depressed).
Kickdown switch Sends a signal to A/T control unit when throttle position sensor malfune-
tions.
| iftin ; . - " . . -
Shift solenoid valve A/B Selects shifting DOII’.ﬂ suited to driving conditions in relation to a signal sent
from A/T control unit.
) , Regulates {or decreases) line pressure suited to driving conditions in rela-
Line pressure solenoid valve : . .
tion to a signal sent from A/T control unit.
Qutput | Torque converter clutch solenoid Regulates {or decreases) lock-up pressure suited to driving conditions in

valve

relation to a signal sent from A/T control unit.

Overrun clutch solencid valve

Controls an “engine brake" effect suited to driving conditions in relation to
a signal sent from A/T control unit.

Diagnostic information display

Shows A/T control unit faults, when A/T control components malfunction.

AT-12
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TROUBLE DIAGNOSES

Contents
— RE4RO01A -
How to Perform Trouble Diagnoses for Quick and Accurate Repair ..................ccooooiiiiiiiinn, AT-15
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Preliminary CRECK ... e AT-20
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Diagnostic Procedure 2
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Diagnostic Procedure 3
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Diagnostic Procedure 4
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Diagnostic Procedure 11
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TFIOUBLE DIAGNOSES [ RE4RO1A & RL4RO01A |
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- (SYMPTOM: A/T does not shift from D, to D, at the specified speed.) ..., AT-62
Diagnostic Procedure 13
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

A good understanding of the malfunctioning conditions can make troubleshooting faster and more accu-
rate. _

In general, the feeling about a problem depends on each custemer. It is important to fully understand Gl
the symptoms or under what conditions a customer complains.

Make good use of the two sheets provided, “Information from customer” and “Diagnostic worksheet”,

in order to perform the best troubleshooting possible. WA
WORK FLOW i
_ EM
CHECK N Reference item
LG
v =5
0 EF &
LISTEN TO CUSTOMER GOMPLAINTS. Fail-Sate Remarks £
Reter to AT-19.
v FE
CHECK A/T FLUID LEVEL AND CONDI- Preliminary Check
TION. Refer to AT-20. ol
. MIT
»| ® PERFORM ROAD TESTING. Road Test
o PERFORM SELF-DIAGNQSIS. Refer to AT-20.
Seli-diagnosis
Refer to AT-39.
. TF
h 4
INSPECT EACH COMPONENT FOR Self-diagnosis PD
MALFUNCTION. ) Refer to AT-38.
Diagnostic Procedure FA
Refer to AT-53.
Symptom Chart RA
Refer to AT-77.
y
REPAIR/REPLACE, ATF cooler service
Refer to AT-19. 87
NG r
FINAL CHECK ;infal Ch:a:: BlF
OK efer to -73.
(A
Y
CHECK OUT
EL
D
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

INFORMATION FROM CUSTOMER

KEY POINTS

WHAT ... Vehicle & A/T model
WHEN ... Date, Frequencies
WHERE ..... Road conditions

HOW ... Operating conditions, Symptoms

Customer name MR/MS Model & Year VIN

Trans. modsl Engine Mileage
RE4RO1A VG30E

Incident Date Manuf. Date In Service Date

Frequency

O Continuous [ Intermittent { times a day}

Symptoms

{1 Vehicle does not move.

(T} Any position [J] Particular position)

U No up-shift {0 1st — 2nd O 2nd — 3rd U 3rd — O/D)

{1 No down-shift (OO O/D — 3rd 5 3rd —» 2nd [ 2nd — 1st)

O Lockup makunction

3 shift peint too high or too low.

O Shift shock or slip (CJ N — D L1 Lockup

7 Any drive position)

[J Noise or vibration

O No kickdown

[ No pattern select

O Others
{

Power shift indicator lamp

The indicator famp blinks for about 8 seconds.

J Come on

[ Come off

AT-16
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

1. |0 Read the Fail-safe Remarks and listen to customer complaints. AT-19
2. | 0] CHECK A/T FLUID at-20 | &
(1 Leakage (Follow specified procedure) '
U1 Fhuid condition A
] Fluid level
3. |} Perform all ROAD TESTING and mark required procedures. AT-20 20
3-1 Check before engine is started. AT-21 N
[0 Diagnostic Procedure 1 (Power shift indicator lamp comes on for 2 seconds.)
O SELF-DIAGNOSTIC PROCEDURE — Mark detected items. LC
[l 1. Revolution sensor ] 8. Fluid temperature sensor and
O 2. Vehicle speed sensor A/T control unit power source EE
] 3. Throttle position sensor [J 9. Engine speed signal EC
] 4. Shift-solenoid valive A 0 10. Line pressure solenoid valve
[ 5. Shift-sclenoid valve B L] 11. Battery -
3 6. Overrun clutch solencid valve O 12. Others FiE
[l 7. Torque converter cluich sole- '
noid valve
[J Diagnostic Procedure 2 (OD CFF indicator lamp comes on.) _ tL
3-2. Check at idle AT-22
[l Diagnostic Procedure 3 {(Engine starts only in P and N position)
O Diagnostic Procedure 4 {In P position, vehicle does not move when pushed)
|l Diagnostic Procedure 5 (in N position, vehicle moves)
[ Diagnostic Procedure 6 (Select shock. N — R position)
[ Diagnostic Procedure 7 {Vehicle creeps backward in R position)
[ Diagnostic Procedure 8 {Vehicle creeps forward in D, 2 or 1 position) L
i TF
3-3. Cruise test AT-23
Part-1 :
[0 Diagnostic Procedure 9 {(Vehicle starts from D) PD
[} Diagnostic Procedure 10
Ui Diagnostic Procedure 11 } (A/T shift schedule: D; » DD, — D4/D; — Dy)
O Diagnostic Procedure 12 EA
(0} Diagnostic Procedure 13 (Shift schedule: Lock-up)
1] Diagnostic Procedure 14 (Lock-up condition more than 30 seconds)
[J Diagnostic Procedure 15 (Lock-up released) BA

[] Diagnostic Procedure 16 (Engine speed return to idle. Light braking B, — D).

BR

8T

HA
EL

DX
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair {Cont’d)

Part-2 AT-25
(1 Diagnostic Procedure 17 (Vehicle staris from D,)

[J Diagnostic Procedure 10 (Kickdown: D, — D.)

[0 Diagnostic Procedure 11 (Shift schedule: D, — D)

[l Diagnostic Procedure 12 (Shift schedule: D — D, and engine brake)

Part-3 AT-26

(7 Diagnostic Procedure 18 (D, — D; when OD switch ON — OFF)

[J Diagnostic Procedure 16 (Engine brake in Dj)

(7 Diagnostic Procedure 19 (D; — 2, when selector lever D — 2 position)

U Diagnostic Procedure 16 (Engine brake in 2;)

[} Diagnostic Procedure 20 (2, — 1,, when selector lever 2 — 1 position)

[J Diagnostic Procedure 21 (Engine brake in 1,)

[0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O 1. Revolution sensor J 8. Fluid temperature sensor and
[J 2. Vehicle speed sensor AJT control unit power source
[l 3. Throttle position sensor [0 9. Engine speed signal
[0 4. Shift sclenoid valve A 1 10. Line pressure solenoid vaive
[0 5. Shift solenoid valve B UJ 11. Battery
[0 6. Overrun ¢lutch solenoid valve  [112. Others
O 7. Torque converter clutch sole-

noid valve
O Perform the Diagnostic Procedures marked in ROAD TESTING. AT-77

Refer to the Symptom Chart when you perform the procedures. (The chart aiso
shows some other possible symptoms and the. components inspection orders.)

Perform FINAL CHECK. If NG, go back to "CHECK A/T FLUID”. AT-73
O Stall test — Mark possible damaged components/others.

[l Torgue converter one-way clutch [l Low one-way clutch

[] Reverse clutch [1 Engine

] Forward clutch O Line pressure is low

(1 Owverrun clutch [J Clutches and brakes except high
(] Forward one-way cluich clutch and brake band are OK.
[1 Low & reverse brake

OO Pressure test — Suspecied parts:




TROUBLE DIAGNOSES

Remarks

FAIL-SAFE

The A/T control unit has an electronic Fail-Safe (limp home mode) to allow the vehicle to be driven even
in the event of damage of a major electrical input or output device circuit.

In this condition, the vehicle runs in third gear in positions 1, 2 or D and will not upshift. Customer may
say "'Sluggish, poor acceleration’.

When Fail-safe operation occurs the next time the key is turned to the ON position, the power shift indi-
cator iamp will blink for about 8 seconds. (For diagnosis, refer to AT-21.)

If the vehicle is driven under extreme conditions such as excessive wheel spinning and emergency
braking suddenly after, Fail-Safe may be activated even if all electrical ¢ircuits are undamaged.
In this case, normal shift pattern can be returned by turning key OFF for 3 seconds and then back ON.
The blinking of the OD OFF indicator lamp for about 8 seconds will appear only once and be cleared.
The customer may resume normal driving conditions by chance.
Always follow the “WORK FLOW™ (Refer to AT-15)
The SELF-DIAGNQOSIS results will be as follows: _
The first SELF-DIAGNOSIS will indicate the damage of the vehicle speed sensor or the revolution
sensor.
During the next SELF-DIAGNQOSIS performed after checking the sensor, no damages will be indi-
cated.

ATF COOLER SERVICE

If the oil pan contains foreign matter in large quantities or if the strainer is excessively clogged during
A/T overhaul, service the ATF cooler as follows:
1) RE4R01A with VG30E engine — Fin type
Replace the radiator lower tank (which includes ATF cooler) with a new orne, then flush the cooler
line using cleaning solvent and compressed air.
2) RL4RO1A with KA24 engine — Tube type
Flush the ATF cooler and cooler line using cleaning solvent and compressed air.

AT-19

@
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ElM
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EF &
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BR
ST
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TROUBLE DIAGNOSES

Preliminary Check
AI/T FLUID CHECK
Fluid leakage check

1.

2.

3.
4.

Clean area suspected of leaking, — for example, mating
surface of converter housing and transmission case.

Start engine, apply foot brake, place selector lever in "'D”
position and wait a few minutes.

Stop engine.
Check for fresh leakage.

Fluid condition check

Fluid color

Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water contamination — Road water

entering through fifler tube or
breather

Varnished fluid, fight to dark brown
and tacky

Oxidation — Owver or under filling,
Overheating

Fluid level check — Refer to section MA.

ROAD TEST PROCEDURE

1. Check before engine is started.

O

2. Check at idle.

L

3. Cruise test.

SAT786A

SAT496G

LN~ e

ROAD TESTING
Description

The purpose of this road test is to determine overall per-

formance of automatic transmission and analyze causes of

problems.

The road test consists of the following three parts:
Check before engine is started

Check at idle

Cruise test

Before road test, familiarize yourself with all test proce-
dures and items to check.

Conduct tests on all items. Troubleshoot items which check
out No Good after road test. Refer to “‘Self-diagnosis’’ and
“Diagnostic Procedure’ {AT-39).

AT-20
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TROUBLE DIAGNOSES

LLH door side @/
< LC_OR

CRUISE]

Mirror control knob

F

Preliminary Check (Cont’'d)

1. Check before engine is started

oNT | f‘o\fver shift
L oN mdlcjtor lamp
Power shift switch SATOS7H
]
Mirror controf knob
LH door side @/
& LCOR

F

E-ATH|  Power shift
indicator lamp
POWER J !
i itch -
Power shift switch SATOSTH

1. Park position vehicle on fltat surface.

2. Turn ignition switch to ""OFF"" posi-
tion.

3. Set power shift switch to

"AUTO" position.

4. Move selector lever to P’ position.

5. Turn ignition switch to “ON™ posi-
tion.
(Do not start engine.)

Does power shift indicator lamp

corme on for about 2 seconds?

No

Yes

Y

Go to Diagnostic Proce-
dure 1 {AT-53).

Does power shift indicator lamp flicker
for about 8 seconds?

Yes

{overBRIVE

SATOS58H

Perform seli-diagnosis.
— Refer to SELF-DIAG-
NOSTIC PROCEDURE

N
° (AT-39).
4]
h 4
1. Set overdrive switch to "OFF" posi- {MN° | Go to Diagnostic proce-
tion. dure 2 (AT-54).
2. Does OD OFF indicator lamp come
on?
Yes

A J

dicator lamp

, irdnve off in

(B & »

OFF

TIRE
GARRIER

)

SATO59H

1. Turn ignition switch to “OFF" posi-
tion.

2. Perform self-diagnosis.
~- Refer to SELF-DIAGNQSTIC PRO-
CEDURE (AT-39) and note NG items.

3. Go to “"ROAD TESTING — 2. Check
at idle”” (AT-22).

AT-21

MA

EM

LG

EF
EC

FE

CL

©
(=}

RA

BR

§7

BFF

HA



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
2. Check at idle '

1. Park position vehicle on flat surface. NO% Go to Diagnostic Proce-
2. Turn ignition switch to “"OFF'" posi- dure 3 (AT-54).

tion.
3. Move selector lever to “P"" or “N"

position.
4, Turn ignition switch to “"START"

position.
5. Is engine started?

Yes
¥
Yes

1. Turn ignition switch to “OFF'" posi- Go to Diagnostic Proce-
tion. dure 3 (AT-54).

2. Move selector lever to “D", “'1", ""2"
or “'R" position.

3. Turn ignition to “START" position.

4. |s engine started?

\d

No
¥
1. Turn ignition switch to “QFF"' posi- Yes. Go to Diagnostic Proce-
tion. dure 4 (AT-54).
2. Move selector lever to “'P"" position.
3. Release parking brake,
4. Push vehicle forward or backward.
5. Does vehicle move when it is
pushed forward or backward?
No
r
. Yes . .
1. Apply parking brake. »| Go to Diagnostic Proce-

b

N

. Move selector lever to "N position. dure 5 (AT-55).

3. Turn ignition switch to “START" i
position and start engine.

. Release parking brake.

. Does vehicle move forward or back-
ward?

SAT786A l No

[S -8

Yes

. Apply foot brake, Go to Diagnostic Proce-

. Move selector lever to "R’ position. dure 6 {AT-56).

. Is there large shock when changing
from *N" to "“R" position?

Y

WM =

No

Y

1. Release foot brake for several sec- No Go to Diagnostic Proce-
onds. dure 7 {AT-57).

2. Does vehicle creep backward when
foot brake is released?

Y

Yes

Y

1. Move selector lever to “D", “1" and Yes

2" position and check if vehicle
. creeps forward.
2. Does vehicle creep forward in all
three positions?

Go to Cruise test (AT-23).

hd

No

4
Go to Diagnostic Procedure 8 (AT-58).

AT-22 : ‘ 570



TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

3. Cruise test

—_— e Check all items listed in Parts 1 through 3.
| _enir ol [o] connEcTor || At full e Throttle position can be controlled by voltage across termi-

At half throttle open

throttl .
T \ threttle open nals @ and @9 of A/T control unit.
GY B HS. @[
At idle —7
MA
\_
SAT455E EM
Cruise test — Part 1
LC
Warm up engine uniil engine oil and
ATF reach operating temperature afler 2
. perating femp EF &
vehicle has been driven approx. 10 EC
minutes.
ATF operating temperature:
50 - 80°C (122 - 176°F) FE
4 CL
' |il 1. Park puosition vehicle on flat surface. No .| Go to Diagnoslic Proce-
—_— II 2. Set power shift switch in "I dure 9 {AT-59).
Mirror control knob “AUTO™ position. WIT
LH door side 3. Set overdrive swilch in “ON" posi-
<:i tion
4. Move selector lever to "“P" position.
5. Turn ignition switch to "ON" position
Power shift .
indicator lamp and start engine. 1E
6. Move selector lever to “D’" position.
\_ J 7. Accelerate vehicle by constantly
Power shift swilch SATOSTH depressing accelerator pedal ED
half-way.
= 8. Does vehicle start from D,?
Yes FA
¥
Does A/T shift from D, to D, at the No | Go to Diagnostic Proce- B
Accelerator L . - £
pedal specified speed? dure 10 (AT-80).
p Specified speed when shifting
from D, to D,: BR
Refer to Shift schedule (AT-28).
7 Yes
Half-way SATA95G ST
i A A
El Boes A/T shift from D, to D, at the No .| Go to Diagnostic Proce-
/8 R 2 specified speed? | dure 11 (AT-61). B
Specified speed when shifting
N from D, to Pg:
Refer to Shift schedule (AT-28), =8,
@ @ @ @ LYes
® ElL
0/ X | 0
SATE04A DX
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

AT-24

6] ®
8/8 i~ N1 W —
D
N
Does A/T shift from D, to D, at the No .| Go to Diagnostic Proce-
@ @ D, L/U specified speed? dure 12 (AT-62).
# Specified speed when shitting
X from D; to D,;:
A Refer to Shift schedule {AT-28).
o/8 n| W -2 . Yes
sataosal [ !
Accelerator edal Does AIT perform lock-up al the speci- No .| Go ic Diagnostic Proce-
P fied speed? dure 13 (AT-63).
‘ Specified speed when lock-up
occurs:
Refer to Shift schedule (AT-28).
Release W You
Y
= D, L/U Does A/T hold lock-up condition for No .| Go to Diagnostic Proce-
S more than 30 seconds? dure 14 (AT-64).
z: -~ 7
0/8 @ es
SATBOBA B !
9] ] { 1. Release accelerator pedal. No o Go to Diagnostic Proce-
i Brake pedal 2. Is tock-up released when accelerator dure 15 {AT-64).
pedai is released?
8/8 I ] Yes
~ - 2 m Y
,/” ’/,/’ 1. Decelerate vehicle by applying foot No > Go to Diagnostic Proce-
el T D brake lightly. dure 16 (AT-65).
r - T 2. Does engine speed return to idle
! é -~ smoolhly when A/T Is shifted from D,
or8 L—L . R to D,?
SATBOTA
Yes
3
1. Stop vehicle.
2. Go to “Cruise test — Part 2” {AT-
25).
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TROUBLE DIAGNOSES
Preliminary Check (Cont’'d}

Cruise test — Part 2
8/8 I
‘ !
I 1. Confirm power shift switch is in
10 km/h b o “AUTQ" position and overdrive
® ':"PH) y ) switch is in ""ON" posilion. @l
{ 2. Confirm selector lever is in ‘D"
| position.
o 3. Accelerate vehicle by half throttle MA
SATS08A v Ell]
Accelerator padal Does vehicle start from D,? No .| Go to Diagnostic Proce-
N 88 ————— Yeos dure 17 (AT-66). e
@ !
Depress !
fully 1. Accelerate vehicle to A km/h as | NO .| Go to Diagnostic Proce- EF
A Release shown in illustration. "| dure 10 (AT-60). EC
p 2. Release accelerator pedal and
D; —r— D, then quickly depress it fully. : FE
3. Does A/T shift from D, 1o D, as
@ soon as accelerator pedal is
SATB09A depressed fully? CL
Yes
4] v
Does A/T shift from D, to D, at the No .| Go to Diagnostic Proce-
specified speed? "1 dure 11 (AT-61).
I —— ————— L.. ________ Specified speed when
shifting from D, to D.:
Refer to Shift schedute (AT-28).
T
Yes
6] ¥
saT810a| | 1. Release accelerator pedal after shift- | NO .| Go to Diagnostic Proce- PO
: ing fram D, to D,. | dure 12 (AT-62).
& 8/8¢ 5 -1 5 2. Does A/T shift from D, to D, and
_________ _@.______ does vehicle decelerate by engine FA
Accelerator 3 brake? :
pedal o,
Yes Rﬁ&
¥
1. Stop vehicle.
2. Go to “Cruise test — Part 3" (AT- BR
26).
)
SATB11A 8T
BIF
HA
EL
)

AT-25 | 573



TROUBLE DIAGNOSES

RE4RO1A

Preliminary Check (Cont’d)

Cruise test — Part 3

OVER DRivE

D; (OD OFF)

Engine brake

i

SATCB0H

1. Confirm power shift switch is in
"AUTO" position and overdrive
switch is in ""ON” position.

2. Gonfirm selector lever is in “D"
position.

3. Accelerate vehicle using half-throttle
to D,.

4. Reiease accelerator pedal.

5. Set overdrive switch lo “OFF”
position while driving in D, posi-
tion.

6. Does A/T shift from D, to D,?

No

.| Go to Diagnostic Proce-

dure 18 (AT-66).

S R6]

\ 4

®|

Engine brake

SAT232CA

oo

Engine brake

SATB16A

Yes
h 4
Does vehicle decelerate by engine No Go to Diagnostic Proce-
brake? "] dure 16 (AT-65).
Yes
4]
A
1. Move selector lever from "D to "2 |N© .| Go to Diagnostic Proce-
position while driving in D,. "1 dure 19 (AT-66).
2. Does A/T shift from D, to 2,7
Yes
S '
Does vehicle decelerate by engine No .| Go to Diagnaostic Proce-
brake? | dure 16 (AT-85).
Yes
B ,
1. Move selector lever from “2"" to “1" | No .| Go to Diagnastic Proce-
position while driving in 2,. "1 dure 20 (AT-67).
2. Does A/T shift from 2, to 1, position?
Yes
No

Does vehicle decelerate by engine
brake?

¥

Go to Diagnostic Proce-
dure 21 (AT-67).

Yes
Y

1. Stop vehicle.

2. Perform self-diagnosis. — Refer to
SELF-DIAGNOSTIC PROCEDURE
{AT-39).

AT-26
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Vehicle speed when shifling gears

VG30E engine 4WD {Final gear ratio: 4.375)

Vehicle speed km/h {MPH)

Throttle

position D, - D, D, = O, D, = D, D, -+ D, D, » D, D, -+ D, 1, — 1,

Full throttle 50- 54 o7 - 105 162 - 172 157 - 167 82 - 100 38 - 42 38 - 42
(31 -24) (60 - 65) (101 - 107) {98 - 104) {57 - 62) (24 - 26) (24 - 26}

Hall throttle 32 - 36 64 - 70 111 - 119 85-75 29 - 35 10-14 38 - 42
(20 - 22) (40 - 43) (69 - 74) {40 - 45) (18 - 22) (6 - 9) (24 - 26)

VG30E engine 4WD (Final gear ratio: 4.625)

Throtlle Vehicle speed km/h {MPH)

position D, -» D, D, - D, D, - D, D, - D, D, = D, D, — D, 1, - 4
46 - 50 90 - 98 150 - 160 145 - 155 86 - 94 38 - 42 38 - 42

Full throttle
(29 - 31) (56 - 61) (93 - 99) {90 - 26) (53 - 58) (24 - 26) (24 - 26)

Half throttle 30 - 34 80 - 66 103 - 111 60 - 68 28 - 34 10 - 14 38 - 42
(19 - 22} (37 - 41) (64 - 69) (37 - 42) (17 - 21) 6-9) (24 - 26)

VG30E engine 2WD

Throttle Vehicle speed km/h {MPH)

position D, - D, Dy — Dy Dz —+ D, D, = Dy Dy -~ D, D, — Dy 1 = 14

Full throttle 52 - 56 99 - 107 159 - 169 154 - 164 91 -99 44 - 48 38 - 42
(32 - 35) (62 - 66) {89 - 105) {96 - 102) (57 - 62) (27 - 30) (24 - 26)

Hall throtile 32 - 36 66 - 72 105 - 113 89 - 77 29 - 35 10 - 14 38 - 42

all thra (20 - 22) (41 - 45) (85 - 70) (43 - 48) (18 - 22) 6-9) {24 - 28)

Vehicle speed when performing and
releasing lock-up

VG30E engine 4WD (Final gear ratio: 4.375)

VG30E engine 4WD (Final gear ratio: 4.625)

Vehicle speed km/h (MPH)

Vehicie speed km/h (MPH)

Throttle QD switch Throttle OD switch
position [Shift position] Lock-up Lock-up position [Shift position] Lock-up Lock-up
“ON” “OFF" “ON" YOFF”
ON 183 - 171 158 - 168 ON 151 - 159 146 - 154
[D.] (107 - 108) (98 - 104) [0.l (94 - 99) {91 - 98)
Full throttte Fu!l throttle
OFF 97 - 105 92 - 108 OFF a0 - 98 86 - 94
[D,] (60 - 85} (57 - 67) (D] {56 - 61) (53 - 58)
ON 110 - 118 82 -90 ON 103 - 111 83-9
[0,] (68 - 73) (51 - 56) (D4} (64 - 69) (52 - 57)
Half throttle Half throttle
OFF 76 - 84 71-79 OFF 76 - 84 71-79
(D] {47 - 52) (44 - 29) (D] (47 - 52) (44 - 49)
VG30E engine 2WD
Vehicle speed km/h (MPH)
Throttle OD switch
position [Shift position} Lock-up Lock-up
“ON™ “OFF”
ON 1860 - 168 155 - 183
[D,] {99 - 104) (96 - 101)
Full throttle
OFF 98 - 107 91 - 99
[D.] {62 - 86) (57 - 62)
ON 101 - 102 82 - 90
D] {63 - 68) (51 - 56)
Half {hrotlle
OFF 76 - B4 71-79
D] (47 - 52) (44 - 49)
AT-27
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Shift schedule (Standard pattern: OD ON) / VG30E engine 4WD (Final drive gear ratio: 4.375)

Throttle paosition

Upshift
———————— Pownshifi
8 : ;
/8 IKickdown position }
3 1—4—=2
7/8 ;‘ “““““
1
6/8 | 1
1 4~—:—+ 2 7’
-
5/8 | /’
| -
1 ’d
a/8 - i /
’
| s
3/8 ! -’/
:—_ 4 —}—» 4 tock-up
{
28 - |
1
|
1/8 - |
|
|
0/8 i
0 10 20 30 40 50 60 70 a0 90 100 110 120 130 140 150 160 170 180 190 200
L 1 1 A . (] L | | 1 ] 1 1 1 1 1 1 1 L |
r T T T T 1 T T T T — T T 1
0} {10) {20} (30) (40) {50} (60) (t0) (80) (90) {100} (110} (120)
Vehicle speed km/h (MPH)
SATE98G

Shift schedule (Power pattern: OD ON) / VG30E engine 4WD (Final drive gear ratio: 4.375)

Throtile position

Upshift

———————— Daownshift

8/8

7/8

6/8

5/8

4/8

3/8

2/8

1/8

0/8

l—» 4 iock-up

_____________________ =

4 -—l—~4 lock-up

40

50
i

70 80 o0 100 110 120 13¢ 140 150 +46¢ 170 180
1 ) 1 ] 1 1 1 1

190 200

1 -

T T T

{10) (20) {30)

| ) H |
=

T
(100} (110)

T

1 T T T
(50) (60) (o} (80) (90}

Vehicle speed km/h (MPH)

(40

T 1
{120)

SAT599G

AT-28
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TROUBLE DIAGNOSES

Preliminary Check (Cont’'d)

Shift schedule (Standard pattern: OD OFF)
VG30E engine 4WD (Final drive gear ratio: 4.375)

Upshift
———————— Downshift
@Gl
#8 | kickdown position : A | I
______ | Y S
] 7 A
I 2 —rt— 3 :
6/8 | o
i - |
1a—t—2 g | EM
5§58 | //
= ! e
a H
Sam P LG
E | e
o
£ 3/8 | L me
- | ElF &
i 3 =-—] 3 lock-up Ee
2/8 | : : :
I 31— 3 lock-
s L : [ perup FE
| b e e -
0/8 1 |
GL
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
b Lt = = T e 1 — Ly g . T { 1 r— = i
() {10} (20} (30) (40} (50) (60) 7o) (80) (90) (100} (110} {120)
Vehicle speed km/h (MPH)
SATE00G
~ Shift schedule (Power patlern: OD OFF) / VG30E engine 4WD (Final drive gear ratio: 4.375) -
Upshift
———————— Downgshift :
PD
8/8 Kickdown position : : I
| | 2 PO | -~
778 7 e FA
I 1—4—2 Pl
6/8 | F————- - 11’,’
! . - 2— =3 A,
-~ N~
S5l 2 w3 {
F -7 I
o 478 |- ' BR
% lock-up "
= rd
< a8 |-
——— 3 |ock-up ST
/8 |-
1/8 B
________________ “
0/8 !
HA
0 10 20 30 40 50 ep 70 80 90 100 110 120 130 140 150 4160 170 180 190 200
I — 7 + T " 1 e T : T —t t I o { L
{0 (10 {20) (30) {40) (50} (60) (7o) (80) (20) {100) (110) {120} o
Vehicle speed km/h (MPH)
SATEMG | DX
AT-29 577



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
Shlft schedule (Standard pattern: OD ON} / VG30E engine 4WD (Final drive gear ratio: 4.625)

Upshift
-------- Downshift
o8 Kickdown position i 1
——————— |
7/8 l'
I
6/8 |
— || P 3
c 1 2 P
o 6/8 | P
"% | P
2 ] ’
o M8 I p
3 | /
€ s | L__7
- r
|
2/8 :
| |
178 | 1 [
| [
i |
0/8 1 I

O 19 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 180 200

1 ! H " H i

{ 1 1
T T T T ¥ T T T T T T T 1

I
(0 {10) {20) (30) (a0 (50) (60) 70) (80) {80) (190) (110} (120)

Vehicle speed km/h (MPH)
SATE02G

Shift schedule (Power pattern: OD ON) / VG30E engine 4WD (Final drive gear ratio: 4.625)

Upshift
-------- Downsh iﬂ
8/8
7/8
6/8
c
o
= 5/8
om
Qo
%3
= 4/8
2
£
=

3/8

2/8

1/8

0/8 4 4—1— 4 lock-up

9 10 20 0 40 5 60 70 B0 9 100 110 120 130 140 150. 60 470 180 190 200

t T T ! T — i L = * . A t . T— ——t

)] (10) {20) 0 (40) (50) (60} {70) {80) (90) (100} (110) (120)
Vehicle speed km/h (MPH)

SATE03G

AT-30
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Shift schedule (Standard pattern: OD OFF)
VG30E engine 4WD (Final drive gear ratio: 4.625)

Upshitt

———————— Downshift

B/8 — I
Kickdown positiott I

7/8

6/8

5/8

4/8

Throttle position

3/8
—1— 3 lock-up
2/8

178 3 lock-up

0/8

] 10 20 30 a0 50 60 70 80 9 100 110 120 130 140 150 160 170 180 19¢ 200
! i 1 =

Gl

EM

1 1 1 N L _ i " 1 1 i 1 i ]
r T T T T T T T T ¥ T T T hd
© (10) {20) (30) (40} (50) (60) (70) (80) (20) (100  (110)  (120)
Vehicle speed km/h (MPH}
SATE04G
Shift schedule (Power pattern: OD OFF) / VG30E engine 4WD (Final drive gear ratio: 4.625) -
Upshift ‘
-------- Downshift .
8/8 r T y PO
Kickdown position i 1 1
! LE_d
7/8 4
y; l FA
PR I
6/8 ==t J
c ! e 2 —+—+3 )
2 58 | : 2«3 | BA
] -~ I
2 |
2 12 | /
2 a8 - =
z ¥ ! { BR
= i
3/8 =
| — 3 lock-up @
2/8 - : | ST
I 3 +—4— 3 lock-up
1
18 |- !
° | L BE
I 1 o =
0/8 1 H
HA
© 10 20 30 40 50 60 70 80 90 100 110 420 130 140 50 160 470 180 150 200
: 1 T 1 t_' i ]J I3 T : 1 T 1 .I 1 T — T ] : i T i 1 T l. ;
© (10) (20} (30) (49 (50 {s0) 79) (80) (50) (100) {110} (120) EL
Vehicle speed ki/h (MPH)
saTe0aG | (O3

AT-31



TROUBLE DIAGNOSES

_ Preliminary Check (Cont’d)
Shift schedule (Standard pattern: OD ON) / VG30E engine 2WD

Upshift
———————— Downshift
8/8 INGekdown position
7/8 ===
|
|
6/8 [ 1
1«—l—| 2
[
B
B ]
o
a 4/8 - | P
o | v
I d
£ ¥BF I——-’ —-= 4 lock-up
|
2/8 - | (
' |
sl I i
1 b e e e e e 1
0/8 t | 1
0 10 20 30 40 50 60 70 o 90 100 110 120 130 140 150 60 170 180 190 200
t T T T 1 t — T . T | — 1 e T ]
@ (10 (20) {30) {40) {50) {60) (70) (80) {90} (190) {110) {120}
Vehicle speed km/h (MPH)
SATE06G
Shift schedule (Power pattern: OD ON) / VG30E engine 2WD
Upshift
———————— Downshift
8/8[ ickdown position
7/8
6/8
5
= b/8
[7]
Q
(=3
£ ar
.g —= 4 lock-up
&=
3/8
2/8
1/8
__________________ 42— 4 10ckup
0/8
o 10 20 3 40 50 60 70 80 80 100 10 120 130 440 150 160 170 180 190 200
[ s oy - T — ] T T T — t T T 1
) (19) (20) (30} (40} {50) (80) (70) {80) (90} (100) (110} {120)
Vehicle speed km/h (MPH)
SATBO7G

AT-32
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TROUBLE DIAGNOSES -

Preliminary Check (Cont’d)
Shift schedule (Standard pattern: OD OFF) / VG30E engine 2WD

Upshift
———————— Downshift
X Gl
8 i Kickdown position ; [r :
_______ .| [ P—
7/8 ir /’_r MA
~
| S
6/3[ | 1 3/ |
I e I ERN:
5 S8 I |
@ 1 -—t-—2
2 ar8r | - Le
< e
5 I -
= - -
F ! — 3 lock-Up EF &
| : : EC
278} ! |
| 3 +—}— 3 tock-up
|
1sF : I FE
I U S
' m
0/8 1
CL
0 10 20 30 a 50 60 7 g0 90 100 110 120 430 140 150 160 470 180 190 a2pp
L . N . i 1 : i ] ¥
o L T T T ] iJ T T T L T T 1
@ {10) (20} {30} (40 (50) (60} 70) (80) {90) (100) (110} (120)

Vehicle speed km/h (MPH)

SATE0BG

Shift schedule (Power pattern: OD OFF) / VG30E engine 2WD

T
Upshift
———————— Downshift
P9
a8/8 — I I T
Kickdown position 1 I i
] [
]
7/ J I :1 _ "
|
6/8 J' J
' S 2l
5/8 |
5 t
< |
@
8_4!3 : R
= |
T ars |
=
=
N T 3 lock-up 8T
2/8 |
R ol lock-up
1/8 { 3
e e e e e e e e ————— -
0/8 |
[HA
Y _10 20 30 40 50 &0 70 80 % 10 10 120 130 140 150 160 170 180 190 200
L il t T ; T “ { . A . | : : EIL

I 1 ¥ ; g p
© (10} (20} (30) (40) (50) (60} (70) (30} {90} {100) {110} (120)
Vehicle speed km/h (MPH)

SATB09G H®X

AT-33 sa1



TROUBLE DIAGNOSES

AIT Electrical Parts Location

=

LH door

side L

bl
Mirror control
knob

—

AUTO .
|E"‘T| Power shifi

indicator
FOWE] lamp

/

£ power shift switch

Cl)[verdrive off
indicator lamp
SO \

(e &8

Van and Wagon models ——
(RH rear side panel)

switch

4WD

Inhibitor switch

Revolution

SENSOT

[} . 'rf f
Overdrive switch
= H

Kickdown switch
M

Shift solenoid valve A
Shift solencid valve B

Line pressure 2
solenoid valve E’,\& \

Overrun clutch
solencid valve

(Control valve
upper body)

lower body)

Torque converter clutch
solenoid valve Fluid

(Control valve

temperature sensor-1

AT-34

SATOETH

582



TROUBLE DIAGNOSES

A/T Electrical Parts Location (Cont’d)

\\%\\/////

Inhibitor switch
_harness conhnector

@l
Front
| EM
@ 2WD: A/T solencid harness connector
4WD: Revolution sensor harness connector
2WD: Revolution sensor harness connector H_‘((x
AWD: A/T solenoid harness connector A
EF &
EG
V9o o
a1l 2N
Dropping resistor
GL

‘
Throtite pesition sensor and ’M} A
throttle position switch , , _< ,r

{idle switch and full throttie switch) \‘

T

2%

SAT721C A

AT-35
583



TROUBLE DIAGNOSES

IGNITION COIL

Wiring Diagram

AT CONTROL UNIT

IGNITION SWITCH

R 1
distributor -

ON or START

—
LE TSP o] (17 TP
% [@E L #8 WG 5] HEBEEEE (7isEislze 112} 2113635122
POWER 8
TRANSISTOR % F w8 Truck model
10EE, Wagon model
s e e 5] 0 ARG ZOXBIN
M AN PR R
RESTSTOR. Ig ::%iw’“ @ @ N e g e P FER AR AEEN
CONDENSER — =] CJ
.[‘—‘—' (Engfine control
— hafness) =
|28[}<[?625I2&232—2L @) [ [ 7 eI ZTET 2] 1]
[36i35134533203 1 30[29] NS E O W
Jg DNEMUS DO M~ S5 G ~D
CO FYFT IR Y Y Y O U OO SO O [ O ] OO M-
A FEETTEELS R T Er bl
B ex>?  mors oo @ -Forzz
@ m NNAR@eN W ANVESSIN S-Exae N BN BSNS NG
B Jaug Frox Figd e SmpFana
(L ENGINE - GROUND 8 l “ é |
__% g
s HE !
- fé wWoB
3l 4 w
& i WG
S EN
= B
ol [ £
5
[ I o
ol I I
M= T —— 0L =
i O e =5
I} F g — it
= B ik
5 @ A ac -
P 0
P8 i i
B it [
i T
7 HH §
ENGINE COOLANT ik L
TEMPERATURE 70— i
SEN HH -
R ain
[ CLOSED i harness)
s
JEOTTE =g =]
O oRrR N
SWETCH | goen 1l i =3
i Gy {1}
WI0E i é - ¥
il 215H
.@ o}
THROTTLE P/B Hi
POSITION ¥ g
SENSOR &)
@ éLLUM[NATIDN
OROPPING EB:BR/Y i RHEQSTAT
RESISTOR ;
{]
REVOLUT[DN e I W E E
= q E ’ l_ Pr8
SHIFT (R
SDLENDID E—
VALVE B
LINE PRESSURE o X |
SOLENOID VALVE L g Lo -
— L G OR NSSCR
OVERRUN CLUTCH — ¥ [ — EE D
S0LENGID VALVEi or &Y, ——— L%J
SHIFT &Y (g
SOLENDID |
R L @ [RB—1
TORQUE CONYERTER C
CLUTCH SOLENGID (=n
VALVE = From A/T oil wahnlng —-— ul JJ
AT O lamp (Refer to WARNIFNG

IL
g\%ﬁPERATURE - or @D—

LAMPS AND CHIME#
EL section)

In

- TEHPERATURE 6 -\")
SENSOR

AT-36
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]

S| NT of He‘i H

f

INHIBITOR SWITCH
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TROUBLE DIAGNOSES

Wiring Diagram (Cont’d)

(B80) : 4-viheel drive mogel (M) M/T model
@: Wagon mode | (40) : 4-door Wagon mode | @I]
@: Truck mode| 7
@: AT mode |
ASCO CONTROL UMNIT MU@&
1
ADAPTER [
CONNECTOR SATTERY ngr{;TégN ?\'AVEJCH ?
[Refer to lest page DAL 8] 4 [SDA] 1
{Foldout page .| KIS0 olel ]z | EW
FUSE BLOGK — 1 -
Refer to “POWER !
i SUPPLY ROUTING~
! I'm EL section? %
i up LE
1t o
N
@ 1
=re
il J . EF &
NN WG [=
=¥ FOWER SHIFT EC
orv SWI TCH
AUTO{POWER
1 Q
s e
5 [®]
= 1o tachometer @]LL
— To lightiing syetem é 8 L
" ®1no
9 9]
SMd
[Refer to last page Eﬂ M-ET
(Foldout pagel.) {(Instrument :
harness)
T 40y
il
) Svialt]
| 17]
] I
TE
TF
Ql-) BAY
—& WG
ASCD p@
COMTRCL
NIT
COMBINATION METER
7 = FA
.- ELECTRIC s
SPEED A
]
il
Wao Pre s
® > o8 P2 BE
%H 00 OFF
e H® (7o By 014
EEEIREEEED QT
<
JOINT 3 wy .
SDNNECTOR T
=
5 " =
a® @ (Engi ne BF
harness) CRUI SE
Lg]@ ez 12 42
DDy N, o "
m
[+]
= ki @Y @
KICKDOWN GQYERDRIVE BOGT PaL EL
i CONTROL SPEED
SWLTCH  gwtTen GROUND SENSOR

sat2isH DR

AT-37 585



RE4RO1A

Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES

BAT216H

lepous uobem : @

586

_ - =) - I = _ - - - _
= = = fll f) — = —_ = = —_ .
=i o = = = = |epow HIFd]
W LWIB)SAS L & 5 < o @
3 w L3 = w L MOSNIS
Buiybiy o) [t 5 o > > {33dS L
x 23 @ & S g FIIHIA 2 57T
= 9o 5 o o o A o
o o 5 W= S o NO [ 440
=) LIND o= 2 o = = z
z . Lt o o> ] & R HOLIMS TOMINOS
T0H1INOD 5 aGa - o] (@]
L = z a a & a IANANIAO
L aosy 56 Su wg a o o
2 =5 =1 T £ EIE
& Qo 93 3 T I —Q33as| *
o o> g Z i RIRTRE]E
Lo G WY1 HCLYIIAN)
P E U 440 3AIH0Y3N0
A
- 8 9 £ bE iz ztT GE 9g ¥Z L 6
A
" LINA I0YINOD LY
5T
¥ oLl Ol L1 Gt 9l zl 87 Of 6T €T ¢ z L 0z 6L oz
i 2
o
1
3 7y Fy -
-G © + <L
=z =
2% 65
w_m pl B | 4, &
c |
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zi geat Lt 5 S < m e ajn]ald [N
: BTH & MMMERKE
=3t W Wm, 0 washs
IINAON 4T Zh ) Bunubil o)
TOHINDD — .
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na3 & HOLIGIHN|
T |6
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- INAAAA = L —5 3
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[@) 1
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TROUBLE DIAGNOSES

Self-diagnosis

SELF-DIAGNOSTIC PROCEDURE

DIAGNOSIS START

h

a
D)

OVER DRIVE

-

\

SATOG4H

1. Start engine and warm it up to nor-
mal engine operating temperature.

2. Turn ignition switch to "OFF” posi-
tion.

3. Set power shift switch to "AUTO”

position.
4. Set overdrive switch to “ON"
position.
5. Move selector lever to “P"" posi-
tion.

6. Turn ignition switch to "ON"" posi-
tion. (Do not start engine.)
7. Dees powaer shift indicator lamp
come on for about 2 seconds?

No

Yes
A J

-

LH door side

CAUISE]
CONT

Ol

@/Mirrolr cor|1iro| knob

F

Power shift
indicator lamp

I

Power shift switch

SATO57H

OVER DHIVE

SAT085H

1. Turn ignition switch to “ACC” posi-
tion.
2. Move selector lever to "D’ position.
3. Set overdrive switch to ""OFF" posi-
tion.
4. Turn ignition switch to "ON’' posi-
tion. (Do not start engine.)
e Wait for more than 2 seconds after
ignition switch “ON"".
5. Move selector lever to 2" position.
6. Set overdrive switch to "“"ON" posi-
tion.
E} 7. nove selector fever to “1” posi-
tion.
8. Set overdrive switch to “OFF”
position.
ﬂ 9. Depress accelerator pedal fully
and release it.
10. Check power shift indicator lamp.
Refer to JUDGEMENT OF SELF-DI-
AGNOSIS CODE on next page.

Depress

Accelerator pedal

Release

SAT754A

DIAGNOSIS END

AT-39

.| Go to Diagnostic Proce-

dure 1 (AT-53}).

EF
EC

FE

M7

=5l
e

&
2

=t

DX

587



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

Power shift indicator lamp:

Power shift indicator lamp:
All judgement flickers are same. 4th judgement flicker is longer than others.
~ L /// ~ o /_//
TETTTRS T
Self-diagnosis Self diagnosis
start start '
Start sighal 10-judgment flickers
T TATATT T TRT —~ Light E - -- Light
- [ - Shade -Shade
tr b bhhbbtibbbit
SAT166G

SAT162G
Shift solenoid valve A circuit is short-circuited or disconnected.

All circuits that can be confirmed by self-diagnosis are OK.
Go to SHIFT SOLENOID VALVE A CIRCUIT CHECK.
1st judgement flicker is longer than others. 5th judgement flicker is longer than others.
LN W A Ao :
aanae

-
AT

Light

--Shade

SAT167G

SAT163G
Revolution sensor circuit is short-circuited or disconnected. Shift solenoid valve B circuit is short-circuited or disconnected.
Go to REVOLUTION SENSOR CIRCUIT CHECK. Go to SHIFT SOLENOID VALVE B CIRCUIT CHECK.
6th judgement fiicker is longer than others.
- 14 /¢

2nd judgement flicker is longer than others.

MV
,-\ T

i AN

SAT168G

. SAT164G
Vehicle speed sensor circuit is short-circuited or disconnected. )
Go to VEHICLE SPEED SENSOR CIRCUIT CHECK. Overrun clutch solenoid valve circuit is short-circuited or discon-
nected. :
Go to OVERRUN CLUTCH SOLENOID VALVE CIRCUIT CHECK.
3rd judgement flicker is longer than others. 7th judgement {licker is fonger than others.
N AL N g
~| Powern | | POWER |~
- - ~ IS
Z NN
- - - Light
--Light
--Shade
.- Shade

SAT165G ‘ SAT168G
Torque converter clutch solenoid valve circuit is short-circuited or

Throttle position sensor circuit is short-cirouited or disconnected,
Go to THROTTLE POSITION SENSOR CIRCUIT CHECK. disconnected,

) Go fo TORQUE CONVERTER CLUTCH SOLENOID VALVE CIRCUIT
CHECK.

t, = 25 seconds t, = 2.0 seconds t, = 1.0 second

AT-40 -



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Power shift indicafor lamp:

Power shift indicator lamp:

8th judgement flicker is longer than others.

LN T

s aee

Self diagnosis
start

-rp7-=- Light

- Shade

SAT170G
Fluid temperature sensor is disconnected or A/T control unit power
source circuit is damaged.

Go to FLUID TEMPERATURE SENSOR CIRCUIT AND A/T CONTROL
UNIT POWER SOURCE CIRCUIT CHECK.

Flickers as shown below,

RN

-
P e

SAT173G
Battery power is low.
Battery has been disconnected for a long time.
Battery is connected conversely.
{When reconnecting A/T contro! unit cennectors, -— This is not a
problem.}

MA
ER

LC

EF &
EC

gth judgement flicker is longer than others.

~ \.f/’/r',

Jrown o
P .

SATi71G
Engine speed signal circuit is short-circuited or disconnected.
Go to ENGINE SPEED SIGNAL CIRCUIT CHECK.

10th judgement flicker is longer than others.

RN A
~| PowEeR |-
- ~
PN

SAT172G
Line pressure solenoid valve circuit is short-circuited or discon-
nected.
Go to LINE PRESSURE SOLENQID CIRCUIT CHECK.

Comes on continuously.

POWER

Self diagnesis
start

4{——-Shade

) SAT286G
Inhibitor switch, overdrive switch, kickdown switch or idle switch
circuit is disconnected or A/T control unit is damaged.

Go to INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE
SWITCH CIRCUIT CHECKS.

FE

CL

VT

TF

PO

FA

t, = 1.0 second

AT-1

EL

(DX
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TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)

Revolution sensor

16

i3
AT contiol unit

saTi408| | 2-

REVOLUTION SENSOR CIRCUIT CHECK

CHECK REVOLUTION SENSOR. —
Refer to “'Electrical Components
Inspection’” (AT-68).

| NG

| Repair or replace revolu-

OK

Y

tion sensor.

CHECK INPUT SIGNAL.

1. Turn ignition switch to “START"
position and start engine.

Check voltage between A/T control

unit terminal @ and ground while

driving.
(Measure with AC range.)
Voltage:
At 0 kmv/h (0 MPH): 0V
At 30 km/h (19 MPH}:
1V or more
{Voltage rises gradually in response

NG, | check the following

items.

# Harness continuity
between A/T control
unit and revolution sen-
sor (Main harness)

¢ Harness continuity
between revolution
sensor and ECM {Main
harness)

& Ground circuit for ECM
— Refer to section EF
& EC.

te vehicle speed)
lOK

“

CONNECT

|[_cuni_fol connectos )|
16

SATE76G

Perfarm self-diagnosis again after driv-
ing for a while.

NG= 1. Perform A/T control

OK

b

INSPECTION END

Vehicle
speed
sensor

24
A/T confrof unit

At 2 - 3 km/h
(1 -2 MPH)

.

CONNELT

I[_c/owm_[o[ conwECTOR]|
24

WL

D
@

SATS77GA

unit input/output signal
inspection.

2. If NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.

VEHICLE SPEED SENSOR CIRCUIT CHECK

CHECK INPUT SIGNAL.

1. Turn ignition switch to “"START"
position and start engine.

2. Check voltage between A/T control
unit terminal & and ground while
driving at 2 to 3 km/h (1 to 2 MPH)
for 1 m (3 ft} or more.

Voltage:
Varies from 0V to 5V

NG »] Check the following

items.

® Vehicle speed sensor
and ground circuit for
vehicle speed sensor
— Refer to section EL.

o Harness continuity
between A/T control
unit and vehicle speed
sensor (Main harness)

OK
4

Perform self-diagnosis again after driv-
ing for a while.

NG 1. Perform A/T control

Y

unit input/ocutput signal

inspection.

OK

) 4

2. 1f NG, recheck A/T
control unit pin termi-
nals for damage or

INSPECTION END

connection of A/T con-~
trel unit harness con-

AT-42

nector.
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TROUBLE DIAGNOSES |

Self-diagnosis (Cont’d)

THROTTLE POSITION SENSOR CIRCUIT CHECK
Throttle position sensor
—VYV— ,
CHECK INPUT SIGNAL. NG‘ Check harness continuity
1. Turn ignition switch to "ON’' position. "| between ECM and A/T @]
ECM I {Do not start engine.) control unit regarding
+ 2. Check voltage between A/T control throttle position sensor
L unit terminal @) and 9 while accel- circuit. (Main harness) &
15 n 1
erator pedal is depressed slowly. !
A/T control unit
Voltage:
SATO15GA Fully-closed throttle: EM
0.2 - 0.6V
Fully-open throttle:
29-39v LE
{Voltage rises gradually in response
to throttl | ing. — a
o throttle valve opening.) SE &
oK - EC
¥
Cepress slowly Perform self-diagnosis again after driv- NG‘ 1. Perform A/T controi 2E
ing for a while. - unit inputfoutput signal o
oK inspection.
2.1f NG, recheck A/T L
ﬁ St : control unit pin termi- b
|C_crunis_ o] ConnecTon ]
CONNEST 1 5 L4 nals for damage or
INSPECTION END connection of A/T con-
Gy B . T
trol unit harness con-
nector.
2 B
TF
SAT459E ?D
A,
RA
BR
8T
BF
HA
EL
i9)4

AT-43 501



TROUBLE DIAGNOSES

Shift solencid valve A

d1Lk
Terminal l

cord =
assembly

35

A/T controf unit

Self-diagnosis (Cont’d)

SHIFT SOLENOID VALVE A CIRCUIT CHECK

CHECK GROUND CIRCUIT.

1. Turn ignition swilch to "OFF"" posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.

3. Check resistance between terminal
@) and ground.
Resistance: 20 - 300

NG

SATO16G
Sub-harness /35 E
connecter 1 15.
G DISCONNECT
- SAT7408

MSCONNECT

Sub- v
harness
connector

DISCONNECT

OK

E ¥

1. Remove control valve
assembly. — Refer to
“"ON-VEHICLE
SERVICE™ (AT-106).

2. Check the following
items.

e Shift solenoid vaive A
— Refer to “"Electrical
Components
inspection” (AT-68).

e Harness continuity of
terminal cord assembly

CHECK POWER $OURCE CIRCUIT. NG | Repair or replace har-
1. Turn ignition switch to "OFF"' posi- | ness between A/T control

tion. unit and terminal cord
2. Discennect A/T control unit 16-pin assembly. (Main har-

connector, ness)
3. Check resistance between terminal

8% and A/T conirol unit terminal @3).

Resistance:

Approximately 00
4, Reinstalt any part removed.
oK
A4
NG

Perfarm self-diagnosis after driving for
a while.

OK

Y

INSPECTION END

[ _ciunm [l TannECTOR ]
35

SAT460F

AT-44

1. Perform A/T contral
unit input/output signal
inspection.

2. If NG, recheck A/T

control unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.
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TROUBLE DIAGNOSES

Shift solenoid valve B

Il

[™~— Terminal

cord assembly

-

36

AT control unit

SATC17G

s LT o
harness 38 “,igm\
connector N [ =~

DISCONNECT

8T742B

B

DISCONNECT

\GL|

18
Sub-
harness (] [58Y .@
connector\- | j/

L/R

ot

OISCONNECT

€

Self-diagnosis (Cont’d)

SHIFT SOLENOID VALVE B CIRCUIT CHECK

CHECK GROUND CIRCUIT.

1. Turn ignition switch ta “OFF" posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.

3. Check resistance between terminal
@) and ground.
Resistance: 20 - 30Q)

NG

OK

E ¥

1. Remove control valve
assembly. -— Refer to
“QON-VEHICLE
SERVICE"” (AT-106).

2. Check the following
items.

® Shift solenoid valve B
— Refer to “Electrical
Componenis
Inspection’ (AT-68).

® Harness continuity of
terminal cord assembly

Perform self-diagnosis after driving for
a while.

OK

Y

INSPECTION END

[ cuniT

o] CONNECTOR |

36

SAT461E

AT-45

CHECK POWER SOURCE CIRCUIT. NG_ Repair or replace har-
1. Turn ignition switch to “OFF" posi- "] ness between A/T control

tion. unit and terminal cord
2. Disconnect A/T control unit 16-pin assembly. (Main har-

connector. ness)
3. Check resistance between terminal

g8 and A/T control unit terminal 8.

Resistance:

Approximately 0}
4. Reinstall any part removed.
OK
h 2
NG

1. Perform A/T control
unit input/output signal
inspection.

2. i NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.

MA
. EM

LG

EE &
EC

FIE

FA&

BR



TROUBLE DIAGNOSES

Cverrun clutch
solencid valve

™~—Terminal cord

-

assermnbly

2

AJT control unit

SATO18G

Sub- 1

harness /
connector

21:% @

n;.—-w

2
T5.

DISCONNELT

€

SAT7448

y:
35

BISCONNECT

€

W OISCONNECT
A €

["conm o[ ConNECTOR |

21

L/8

Su- T
harness g | ; ]
cannector
L/s
.

SAT462E

Self-diagnosis (Cont’d)

OVERRUN CLUTCH SOLENOID VALVE CIRCUIT CHECK

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF"" posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.

3. Check resistance between terminal
€1 and ground.
Resistance: 20 - 300}

NG

.| 1. Remove contro! valve

B Y

OK

assembly. — Refer to
"ON-VEHICLE
SERVICE" {AT-1086).

2. Check the following
items.

» Overrun clutch sole-
noid valve. — Refer to
“Electrical Components
Inspection” (AT-68).

# Harness continuity of
terminal cord assembly

CHECK POWER SOURCE CIRCUIT. NG‘ Repair or replace har-
1. Turn ignition switch to “OFF"" posi- "| ness between A/T control

tion. unit and terminal cord
2, Disconnect A/T control unit 16-pin assembly. (Main har-

connector. ness)
3. Check resistance between terminal

&) and A/T control unit terminal @i.

Resistance:

Approximately 0
4. Reinstall any part removed.
OK
Y
NG

Perform self-diagnosis after driving for
a while.

CK

r

INSPECTION END

AT-46

A4

1. Pertorm A/T control
unit input/output signal
inspection.

2. If NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
trel unit harness con-
nector.
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TROUBLE DIAGNOSES

Terque converter

clutch solenoid valve

il

Terminal
cord assembly -

AST control unit

22

SATO19G
Sub- - Ry
T V.
harness Ql / TS,
connector
DISCONNECT
SAT7468

Self-diagnosis (Cont’d)

TORQUE CONVERTER CLUTCH SOLENOID VALVE

CIRCUIT CHECK

DISCONNECT

(T sub-

22/ harness

connector

(22
TS.

DISCOMNECT

[ G/GNIT___|o| CONNECTGR |

CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. —

1. Turn ignitiors switch 1o “OFF"' posi- - Refer to "ON-VERICLE
tion. SERVICE™ (AT-106).

2. Disconnect terminal cord assembly 2. Check the following
connector in engine compartment. items.

3. Check resistance between terminal e Torque converter clutch
&) and ground. solenoid valve — Refer
Resistance: 2.5 - 50 to “‘Electrical Compo-

OK nents Inspection” (AT-
68).
e Harness continuity of
terminal cord assembly
E A

CHECK POWER SOURCE CIRCUIT. NG | Repair or replace har-

1. Turn ignition switch to "OFF" posi- | ness between A/T centrol
tion. unit and terminal cord

2. Disconnect A/T control unit 16-pin assembly. {(Main har-
connactor. ness}

3. Check resistance between terminal
& and A/T control unit terminal €.

Resistance:
Approximately 00
4, Reinstall any part removed,.
oK
v
NG

Perform self-diagnosis after driving for
a while.

oK

h 4

INSPECTION END

G/OR

SAT4G3E

AT-47

Y

1. Perform A/T control
unit input/output signal
inspection.

2. H NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
frol unit harness con-
necior.

T

EL

iDX
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Ignition

Fluid temperature

FLUID TEMPERATURE SENSOR CIRCUIT AND A/T
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS

e —
HS. ¥ ounT o] CONNEGTOR |
CORNECT 12

SAT4B5E

OK

h 4

INSPECTION END

AT-48

switch sensor
Fuse Terminal cord CHECK A/T CONTROL UNIT POWER NG | Check the following
assembly SOURCE. 7| items.
1. Turn ignition switch to "ON" position. » Harness continuity
55 35 T (Do not start engine.) between ignition switch
AT control unit 2. Check voltage between A/T control and A/T control unit
unit terminals €9, @ and ground. (Main harness}
SAT143B Battery voltage should exist. o Ignition switch and fuse
— - oK — Refer to section EL.
[ _jo] connEcToR ]| s, B !
® % — CHECK FLUID TEMPERATURE SENSOR |NG | 1. Remaove oil pan.
wiB wrB WITH TERMINAL CORD ASSEMBLY. 2. Chack the following
1. Turn ignition switch to *OFF"” posi- - items.
tion. » Fluid temperature sen-
2 @& 2. Disconnect terminal cord assembly sor — Refer to "Elec-
connector in engine compartment. trical Components
3. Check resistance between terminals Inspection” (AT-68).
= % and 8 when A/T is cold. ¢ Harness continuity of
SAT464E Resistance: terminal cord assembly
B Cold [20°C (68°F)]
— . ___ Approximately 2.5 k(}
Sub- /4 N .B?rs 4. Reinstall any part removed.
harness K— 2e J -
conhnector DISCONNECT OK
w B ¥
CHECK INPUT SIGNAL OF FLUID TEM- | NG | Check the following
PERATURE SENSOR. items.
' s 1. Turn ignition switch to "ON"" position # Harness continuity
and start engine. ) between A/T control
SATTA9B 2. Check voltage between A/T control unit and terminal cord
unit terminal ® and ground while assembly (Main har-
warming up A/T. ness)
Vollage: :
Cold [20°C (68°F)]
Hot {80°C (176°F)):
1.56V — 0.45V
oK
Y
Perform self-diagnosis after driving for NGl 1. Perform A/T control
a while. " unit input/output signal

2. If NG, recheck A/T

inspection.

control unit pin termi-
nals for damage or
conneclion of A/T con-
trol unit harness con-
nector.
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TROUBLE DIAGNOSES

Ignition coif

Resistor

25
AT control unit

Self-diagnosis (Cont’d)

ENGINE SPEED SIGNAL CIRCUIT CHECK

SAT020G
[ _cumit_[o[ cosnEcTon]| [
= WS,
CONNECT
w
@
= SAT466E

Periorm self-diagnosis for engine con- NG_ Check ignition signal cir-
trof. Check ignition signal circuit condi- | cuit for engine control. —
tion. Refer to section EF & EC.
OK
4
CHECK INPUT SIGNAL. NG | check the following
1. Turn ignition switch to “ON’" position. | items. '
(Do not start engine.) & Harness continuity
2. Check vollage between A/T control between A/T control
unit terminal & and ground. unit and ignition coil.
Voltage: 9.5 - 12v ® Resistor
@ Ignition coil — Refer to
OK section EF & EC.
A4
NG

Perform self-diagnosis again after driv-
ing for a while.

A4

OK

¥

INSPECTION END

AT-49

1. Perform A/T control
unit input/output signal
inspection.

2. If NG, recheck A/T
cantrot unit pin termi-
nals far damage or
connection of A/T con-
trol unit harness con-
nector.

MA

E

7

)

e fi
FH\U,':‘\\

e
S8

Rl
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK

Line pressure
solenoid vakve
| Terminal
cord
assernbly =
2 Drepping
< | resistor
2] 33
AJT cantrol unit
SATO21G
[(A] - s
- Sub- 'ri-ﬂ
34
harness ( \f @
coannecior R
DISCONNECT
{—4 -~
SAT7528
B
= DISCOMNECT
4 €
Sub- -T-
4
harness \‘é_ I -\
cohnector
ﬁﬁ DISCONNECT
18
(_C/UNIT__[o| CONNECTOR ]
34 33
I GfY,
BR/Y
L—-c [S!
SAT467E

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF"" posi- assembly. — Refer to
tion. “ON-VEHICLE
2. Disconnect terminal cord assembly SERVICE” (AT-108}.
connector in engine compartment. 2. Check the following
3. Check resistance between terminal items.
$9 and ground. e Line pressure solenoid
Resistance: 2.5 - 5(} valve — Refer to
oK "“Electrical Components
Inspection” (AT-68).
e Harness continuity of
terminal cord assembly
E A J
CHECK POWER SOURCE CIRCUIT. NG | Check the following
1. Turn ignition switch to “OFF”' posi- | items.
tion. e Dropping resistor —
2. Disconnect A/T control unit 16-pin Refer to “‘Electrical
connector, Components
3. Check resistance between terminat Ingpection™ (AT-68).
& and A/T control unit terminal @3 . ® Harness continuity
Resistance: 11.2 - 12.80Q between A/T control
OK unit % and terminal
cord assembly (Main
harness)
y
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace har-
1. Turn ignition switch to “OFF'"” posi- "1 ness between A/T control
tion. unit @ and terminal
2. Check resistance between terminal cord assembly.
84 and A/T conftrol unit terminal @ .
Resistance:
Approximately 00
3. Reinstall any part removed,
OK
¥
NG

Perform self-diagnesis after driving for
a while.

Y

OK

h 4

INSPECTION END

AT-50

1. Perform A/T control

unit input/cutput signal

inspection.

2. 11 NG, recheck A/T
contrel unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.
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TROUBLE DIAGNOSES

I Ignition switch J

] ECM

inhibitor

Trrotile

Fusa position

]

Self-diagnosis (Cont'd)

INHIBITOR, OVERDRIVE, KICKDOWN AND CLOSED
THROTTLE POSITION SWITCH CIRCUIT CHECKS

swilch . switch -
ugﬂgﬂzugﬂlﬂt ‘éj_o 8 CHECK INHIBITOR SWITCH CIRCUIT. | NG | Check the following
SRR A 2 1. Turn ignition switch to “ON" position. items.
%6739 :4]0 == J: (Do not start engine.) e Inhibitor switch —
AT cantrol unit J 2. Check voltage between A/T control Refer to "“'Electrical
over | on ToFF , unit terminals M, &, 4, &, & Components
e § m::wn@ and ground while moving selector Inspection’ (AT-68).
1‘ = SAT022G lever through each position, e Harness continuity
Voltage; between ignition switch
B: Battery voltage and inhibitor switch
0: OV {(Main harness}
e Harness coniinuity
e Lever Terminal No. between inhibitor
position @%@ D@ switch and A/T control
7 o P, N slojol|lolo unit {(Main harness)
R 0(B;0 |8 |0
b oj0iB|CG|OD
2 olojo (B[O
1 pjojocjo|(B
Truck: 1 connector
Wagon & Van: 2 connector
CIUNIT i°l CONNECTOR ][ oK
e 2 19 20 25 E_’ v
NG

SATO66H

OVER DRIVE

T o
¢
- D

GONNECT

M4 €

I[:C!UNIT [o] conNECTOR ]

g

GY

SATOB7H

CHECK OVERDRIVE SWITCH CIRCUIT.

1. Turn ignition switch to “ON" position.

(Do not start engine.)

2. Check voltage between A/T control
unit terminals (8 and ground when
overdrive switch is in “"ON’’ position
and in “QFF" position.

A4

Switch position Voltage
ON Battery voltage
OFF 1V or less
oK
h 4
®

Check the following

items.

e Overdrive switch —
Refer to “Electrical
Componenis
Inspection™ (AT-68).

# Harness continuity
between A/T control
unit and overdrive
switch (Main harness)

¢ Harness continuity of
ground circuit for over-
drive switch (Main har-
ness}

HA

EL

DX
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TROUBLE DIAGNOSES

CONKECT

Truck: 1 connector
Wagon & Van: 2 connectoer

[[_ciomim_fel conecior |
7 P

BRW LiY

<

|!I—-——.\

fe
la

SATATOE

Self-diagnosis (Cont’'d)
®

l

Perform self-diagnosis again after driv-
ing for a while.

CHECK KICKDOWN SWITCH CIRCUIT. NG_ Check the following
1. Turn ignition switch to "ON"' posi- 1 items.
tion. (Do not start engine.} # Kickdown swilch
2. Check voltage between A/T control # Harness continuity
unit terminal (D and ground while between A/T control
depressing accelerator pedal slowly. unit and kickdown
{after warming up engine) switch (Main harness)
Voltage: @ Harness continuity of
When releasing accelerator ground circuit for Kick-
pedal: 3 - 8V _ down switch
When depressing accelerator
pedal fully: 1V or less
OK
E A 4
CHECK CLOSED THROTTLE POSITION |NC | perform sel-diagnosis
SWITCH CIRCUIT, | for engine control.
® Check voltage between A/T control Check closed throttle
unit terminal (@ and ground In the position switch circuit.
same way as kickdown switch circuit.
OK NG
Voltage: v v
When releasing accelerator Check har- Check
pedal: 8 - 15V ness conti- || closed
When depressing accelerator nuity throttle
pedaf fully: 1V or less between position
OK A/T con- switch cir-
trof unit cuit for
and closed engine
throttle conirol, —
position Refer to
switch. section EF
{Main har- & EC.
ness)
b 4
NG

hd

OK

Y

INSPECTION END

AT-52

1. Perform A/T control
unit input/output signal
inspection.

2. It NG, recheck A/T con-
trol unit pin terminals
for damage or cohnec-
tion of A/T control unit
harness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 1

SYMPTOM: Power shift indicator lamp does not come on for
about 2 seconds when turning ignition switch

“ =R
C/UNIT |0 CONNECTOR HS
29 30 CONNECT
WiB wie
n O 1
i SAT471E
— 35
ep
[C_crunm_[of connzcror |} i
32 31
a 8 DISCONMECT
Q)
= -
- SATAT2E
Fuse
Ignition ISI
switch
Power shift

&

indicator
tamp

A/T control unit

&Y

TS,

DISCONNECT

[ _c/uniT

HCUNNECTUH |

23 29

w/B
LG

SAT473E

- “ON”,
CHECK A/T CONTROL UNIT POWER NG | Check the following
SOURCE. " items.

1. Turn ignition switch to “ON" position. ® Harness continuity
{Do not start engine.} between ignition switch
2. Check voltage between AT control and A/T control unit
unit terminals &9, §& and ground. {(Main harness)
Battery voltage should exist. ® Ignition switch and fuse
OK — Refer to section EL.

v
CHECK A/T CONTROL UNIT GROUND | NG | Check harness continuity
CIRCUIT. ‘ "| between A/T control unit
1. Turn ignition switch to “OFF" posi- and ground,

tion.

2. Disconnect A/T control unit 16-pin
cannector.

3. Check resistance between A/T con-
trol unit terminals @), € and
ground.

Resistance:
Approximately 00
OK

h 4
CHECK LAMP CIRCUIT. NG | Check the following
1. Turn ignition switch to “"OFF”’ posi- "1 items.

tion. : » Power shift indicator

2. Disconnect A/T control unit 16-pin lamp — Refer to sec-
connector. iion EL.

3. Check resistance between A/T con- e Harness continuity
trob unit terminals &, €9 and between ignition switch
ground. and power shift indica-
Resistance: 50 - 1000 tor lamp (Main har-

4. Reinstall any part removed. ness)

oK # Harness continuity
between power shift
indicator lamp and A/T
control unit
¥
Check again. NG__ 1. Perform A/T control
oK " unit inp‘utloutput signal
inspection.
2. If NG, recheck A/T
v control unit pin termi-

INSPECTION END

AT-53

nals for damage or
connection of A/T con-
trof unit harness con-
nector.

CL

PO

1=yl
iy

04

601



TROUBLE DIAGNOSES |

39
A/T control unit

Diagnostic Procedure 2

Fuse
Ignition R
R e N SYMPTOM: OD OFF indicator lamp does not come on when
OD OFF setting overdrive switch to ‘“OFF” position.
Overdrive & indicator
switch lamp Check the following items. NG_ Repair or replace dam-
O{SF on e Overdrive switch : aged parts.
=] M » OD OFF indicator lamp
= e Harness continuity between ignition

switch and OD OFF indicator jamp

SATO90EA
1] Diagnostic Procedure 3
SYMPTOM: Engine cannol be started with selector lever in “P”’
Self-diagnosis or “N”’ position or engine can be starled with selec-
start n tor lever in “D”, “2”, “1" or “R” position.
____________________ Light Does self-diagnosis show damage to Yes-‘ Check inhibitor switch
inhibitor switch circuit? | circuit. — Refer to "Self-
Y Shade No diagnosis' (AT-39).
h 4
Check continuity of inhibitor switch NG_ Repair or replace inhibi-
2-pin connector. — Refer to *Electrical | tor switch.
Components Inspection” (AT-68).
OK
¥
NG

Repair or replace dam-
aged parts.

Check starting system. — Refer to sec-
tion EL.

Y

oK

¥
INSPECTION END

SATS38B

Diagnostic Procedure 4

SYMPTOM: Vehicle moves when it is pushed forward or back- '
0 ward with selector lever in “P” position.

NG

>

Repair or replace dam-
aged parts.

Check parking components. — Refer 1o
"ON-VEHICLE SERVICE" {AT-108).

oK

¥
INSPECTION END

SAT133B




TROUBLE DIAGNOSES

Diagnostic Procedure 5
g SYMPTOM: Vehicle moves forward or backward when selecting
Self-diagnosis “N” position.
start
- . | @l
____________________ 1ot Does seli-diagnosis show damage to Yes¥ Check inhibitor switch
inhibitor swiich after cruise test? "§ circuit. — Refer 1o "“Self-
) Shade v diagnosis” (AT-39). L)
¥
SAT242% | check manual control cable. — Refer to NGL Adjust manual control R
F AWD - "ON-VEHICLE SERVICE" {AT-106). cable. — Refer to 'ON-
.. s .. Donot |
P"” position - VEHICLE SERVICE" (AT-
push oK l@
‘ 108).
Vs v EF &
Check AT fluid level again. ~ |NG | Refill ATF. EC
OK
FE
k4
bucki 1. Remove oil pan. NG‘ 1. Disassemble A/T, .
CKig . .
2WD 2. Check A/T fluid condition. 2. Check the following eL
Do nat push P position oK items.
e Forward cluich assem-
bly M7
e Overrun clutch assem-
bly
» Reverse cluich assem-
bly
e Accumulator piston D
v TF
Check again. NG_ 1. Perform A/T control
" unil input/output signal
SAT028G oK inspection. PD
2. if NG, recheck A/T
control unit pin termi-
y nalg for damage or A
I.NSPECTION END connection of A/T con-
trol unit harness con-
Ay
nector. AA
ST
BF
A
EL
IS

AT-55



TROUBLE DIAGNOSES

RE4RO1A

Y

o

3

L/ -

[

Self-diagnosis
start

Threttle position
sensor circuit

senhsor circuit

circuit

Fluid temperature

Line pressure
solenoid valve

- Light

Diagnostic Procedure 6

SYMPTOM: There is large shock when changing' from “N” to

“R” position.

Shade

SAT174G

Throttle
Fluid
temperature
sensor

position sensor

— ECM
L

o

12 15
A/T control unit

11 10

34 33

Diropping resistor

Line pressure
solenoid valve

SATO24GA

SATO25G

SAT484G

Does seli-diagnosis show damage to Yes; Check damaged circuit.
throttie position sensor, line pressure | — Refer to “Seli-
solenoid valve or fluid temperature sen- diagnosis" (AT-39).
sor circuit?
No
h 4 _
Check throttle position sensor. — Refer NGL Repair or replace throttle
to section EF & EC. i position sensor.
OK
B Y
Check line pressure at idie with selec- NG_‘ 1. Remaove control valve
tor lever in "D position. — Refer to " assembly. — Refer to
“PRESSURE TESTING” (AT-75). "ON-VEHICLE
oK SERVICE" {AT-106).

2. Check the following
items.

e Valves to control line
pressure (Pressure
regulator valve, modi-
fier valve, pilot valve
and pilot filter)

e Line pressure solencid
valve

Y
Check again. NG__ 1. Perform A/T control
oK i ‘unit inp.ut/output signal
inspection.
2. If NG, recheck A/T
] control unit pin termi-

INSPECTION END

AT-56

nals for damage or
connection of A/T con-
trol unit harness con-
nector.

604



TROUBLE DIAGNOSES

Diagnostic Procedure 7

SYMPTOM: Vehicle does not creep backward when selecting

“R” position.

SAT493G

SAT494G

Check A/T fluid level again. NG_ Refill ATF.
0K
NG in both 1"
and “R" position
Check stall revoiution with selector | 1. Remove control valve
fever in 1" and “R" position. 4 assembly. — Refer to
OK “ON-VEHICLE
CK in 1"’ position SERVICE f(PI\;T-‘!(')G).
NG in “R” position 2. pheck the following
items.
e Valves to control line
® pressure
{Pressure regulator
¥ valve, pilot valve and
ilot filter
Check line pressure at idle with selector . Eirﬁe pres;ure solenoid
lever in "R” position. valve
— Refer to '"PRESSURE TESTING"” (AT- 1. Disassemble A/T.
7). 4. Check the following
items.
OK iNG e Qil pump assembly
@ Torque converter
o Reverse clutch assem-
A bl_y .
1. Remove oil pan. NG> e High clutch assembly
2. Check fluid condition. o Low & reverse brake
0K assembly
#® Low one-way clutch
k4
NG

Check again.

L 4

1, Perform A/T control

lox

INSPECTION END

®

|

unit input/output signal
inspection.

2. lf NG, recheck A/T con-
trol unit pin terminals
for damage or connec-
tion of A/T control unit
harness connector.

!

1. Remove control valve assembly. —
Refer to ""ON-VEHICLE SERVICE"
{AT-108).

2. Check the following items.

Valves to control line pressure

(Pressure regulator valve, pilot valve

and pilot filter)

Line pressure solenoid valve

. Disassemble A/T.

. Check the following items.

Oil pump assembly

[ I AN [ ]

Torque converter
Reverse clutch assembly
e High clutch assembly

AT-57

1. Remove control valve
assembly. — Refer to
“ON-VEHICLE
SERVICE" (AT-106).

2. Check the following
items.

s Valves to control line
pressure
(Pressure regulator
valve, pilot valve and
pilot filter)

e Line pressure selencid
valve

3. Disassemble A/T.

4. Check the following
items.

o Qil pump assembly

LC

EF &
EC

FE

GL

MT

605



TROUBLE DIAGNOSES

Diagnostic Procedure 8

SYMPTOM: Vehicle does nof creep forward when selecting
liD” 512!! or £i1 7y p05|l|0n

Check AT fluid level again. NG | Hefill ATF.
OK .
Check stall revolution with selectar lever in Ni 1. Remove control

“D"” position. — Refer to “STALL
TESTING™ (AT-73).

8AT493G

OK

Y

Check line pressure at idle with selector
lever in D position.
— Refer 1o "PRESSURE TESTING” (AT-75).

SAT494G

CK

NG

Y

. Remove control valve assembly.

— Refer to "ON-VEHICLE
SERVICE" {(AT-108).

. Check the following items.

e Valves to controf line pressure

s e

{Pressure regulator valve, modi-
tier valve, pilot valve and pilot
filter}

Line pressure sclenoid valve

. Disassembie A/T.
. Check the following items.

Qil pump assembly

¥

NG

valve assembly. —
Refer to “ON-VEH!-
CLE SERVICE" {AT-
106}.

2. Check the following
items.

e Valves to control
line pressure
{Pressure regulator
valve, modifier
valve, pilot valve
and pilot filter)

e Line pressure sole-
noid valve

3. Disassemble A/T.

4. Check the following
items.

o Oil pump assembly

& Forward clutch
assembiy

e Forward one-way
clutch

e Low one-way clutch

Y

INSPECTION END

AT-58

1. Remave oil pan. e Low & reverse
2. Check AT fluid condition. " brake assembly
OK e Torque converter
s 4
Check again. NG‘ 1. Perform A/T control
oK " unit input/output sig-

nal inspection.

2. If NG, recheck A/T
conirol unit pin ter-
minals for damage
or connection of A/T
confrol unit harness
connector.
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TROUBLE DlAGNOSES_

N _
. —|POWER |— Revolution sensor
< 71NN Vehicle speed sensor

Self-diagnosis Shift solencid vaive A

© start Shift solenoid
o -— Light
-- Shade
SATOB1H
ii /’_7 N

PN

Throttle position sensor and
throtile position swnch

SAT025G

SAT494G

Diagnostic Procedure 9

SYMPTOM: Vehicle cannot be staried from D, on Cruise test —

Part 1.
Is Diagnostic Procedure 8 (AT-58) OK? No .| Go to Diagnostic Pro-
"| cedure 8 (AT-58). Gl
Yes
n L 4
Does self-diagnosis show damage to revo- | 15 | Check damaged circuit. | ¥A
lution sensor, vehicle speed sensor, shift "| — Refer to "“Seli-
solenoid valve A or B afler cruise test? diagnosis’ (AT-39).
No EM
Check throttle position sensor. — Refer to NG‘ Repair or replace throt- LE
EF & EC section. | tle position sensor. '
' oK -
BF &
¥ EG
Check line pressure at stail point with -NG& 1. Remave control
selector lever in D" position. "1 valve assembly. — =g
— Refer to "PRESSURE TESTING” (AT-75), Refer to “ON-VEHI- FE
CLE SERVICE" (AT-
L OK 108).
H I
1. Remove oil pan. NG‘ 2. ict):;csk fhe following T
2. Check A/T fluid condition. e Shift valve A
OK e 5Shift valve B MT

hd

1. Remove control valve assembly. —
Refer to "ON-VEHICLE SERVICE" (AT-
106).

r 3

2. Check the following items.
# Shift valve A
e Shift valve B
o Shift solenoid valve A
e Shift solenoid valve B
¢ Pilot valve
¢ Pilot filter
iOK

Check again.

OK NG

Y

1. Perform A/T contro! unit input/
output signal inspection.

2. If NG, recheck A/T centrol unit pin
terminals for damage or connec-
tion af A/T control unit harness
connector.

INSPECTION END

AT-59

e Shift solenoid valve
A

e Shift solenocid valve
B

o Pilot valve

» Pilot filter

3. Disassemble A/T.

4. Check the following
items.

e Forward clutch
assembly

e Fgrward one-way
cluich

e Low one-way clutch

# High clutch assem-
bly

¢ Torque converter

e OH pump assembly

TF

PD

[F&

RA

ST

HA

L



TROUBLE DIAGNOSES

RE4R01A

Self-diagnosis

start
____________________ Light
1 Shade
SAT242C
Revolution sensor
- I
Vehicle j | Sneed- 18 15
speed __4 or?feter 124 AJT control unit
Sensar

SAT082H

Diagnostic Procedure 10

SYMPTOM: A/T does not shift from D, to D, at the specified

speed.

A/T does nol shift from D, to D, when depressing
accelerator pedal fully at the specified speed.

SAT025G
E] 8/8
8/8 o <.t @
—— /
Depress
fully
0. pago. ’
s Release
D. '7-/D5
(
Y p—
@

SAT118B

Are Diagnostic Procedures 8 and 9 (AT- ho »| Go to Diagnostic Proce-
58, 59) OK? dure 8 or 9 (AT-58, 59).
lYeS
- ) Yes A ;
Does self-diagnosis show damage to »| Check inhibitor switch
inhibitor switch after cruise test? circuit. — Refer to "'Seilf-
diagnosis™ (AT-39).
PN
. . NG -
Check revolution sensor and vehicle »: Repair or replace revolu-
speed sensor circuit. ~— Refer to "Self- tion sensor and vehicle
diagnosis' {AT-39). speed sensor circuits.
¥OK
. NG ]
Check throttie position sensor. — Refer »i Repair or replace throttle
to EF & EC section. position sensor.
lOK
i NG
1. Remove oil pan. »i 1. Remove control valve.
2. Check A/T fluid condition. - Refer to “ON-VEHI-
CLE SERVICE™ (AT-
OK 106).
. 2. Check the following
1. Remove control valve. — Refer to . Sltrfirf?i‘alve A
“ON-VEHICLE SERVIGE"” (AT-106). . .
2. Check the following items. * S,h'ft solenoid valve A
o Shift valve A » Pilot valve
e Shift solenoid valve A e Pilot filter
: E::gt Eﬁg’f 3. Disassemble A/T.
4, Check the following
0K items.
® Servo piston assembly
okl ® Brake band
< e Qil pump assembiy
4] v
. NG
Check again. »; 1. Perform A/T control
unit input/output signal
oK inspection.
2. If NG, recheck A/T
v condrol unit pin termi-
nals for damage or
INSPECTION END connection of A/T con-
trot unit harness con-
necter.

AT-60
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TROUBLE DIAGNOQSES

B (o |

Self-diagnosis
start

Diagnostic Procedure 11

SYMPTOM: A/T does not shift from D, fo D; at the speclfled

SAT025G

0/8 }

SAT1198|

speed.
Are Diagnostic Procedures 8 and 9 {AT- No | Goto Diagnostic Proce-
58, 59) OK? "{ dure 8 or 9 (AT-58, 59).
ll lYeS
Does seli-diagnosis show damage 1o Yes‘ Check inhibitor switch
inhibitor switch circuit? " | circuit. — Refer to “Seilf-
No diagnosis’ {AT-39).
l
Check throttle position sensor. — Refer NG_ Repair or replace throttle
to EF & EC section. | position sensor.
OK
A4
1. Remove oil pan. NG | 1. Remove control valve
2. Check A/T fluid condition. " assembly. — Refer to
oK “ON-VEHICLE
SERVICE” (AT-106).
hd 2. Check the following
1. Remove control valve assembly. — gif?ts- lve B
Refer to "ON-VFHICLE SERVICE” e shitvave
(AT-106) ¢ Shift solenoid valve B
2. Check the following items. e P!Iot \{alve
e Shift valve B » Pilct filter
if | i [
: g:;: 3;320](’ vaive B 3. Disassemble A/T.
e Pilot filter 4. Check the following
) items.
oK e Servo piston assembly
ol ® High clutch assembly
- » Cil pump assembly
Y
Check again. NG__ 1. Pertorm A/T control
" unit input/output signal
oK inapection.
2. If NG, recheck A/T con-
4 trol unit pin terminals

INSPECTION END

AT-61

for damage or connec-
tion.of A/T control unit
harness connector.

MA

EM

n
S
@

T

PD
8

57



TROUBLE DIAGNOSES |

Diagnostic Procedure 12
SYMPTOM: A/T does not shift from D, to D, at the specified

speed.
Are Diagnostic Procedures 8 and @ (AT- No . | Go to Diagnostic Proce-
58, 59) OK? "1 dure 8 or 9 (AT-58, 59).
Yes
'
Does self-diagnosis show damage to YesL Check damaged circuit. —

inhibitor switch, overdrive switch, shift Refer to “'Self-diagnosis™
solenoid vaive A, B, revolution sensor, (AT-39).

vehicle speed sensor or fluid tempera-
ture sensor circuit after cruise test?

T\i/

AT
Self-diagnosis

Revolution sensor

Vehicle speed sensor

Shift sclenoid valve A No
Shift solenoid valve B

start Fluid temperature Y
v \fenﬁofw Liaht Check throtile position sensor. — Refer NGL Repair or replace throtile
u UH“ J g to EF & EC section. " position sensor.
i OK
-t- - -~ Shade L
1. Remove 0il pan NG
, Light - pan. o »| 1. Remove control valve
— 2. Check A/T fluid condition, assembly. — Refer to
SATOSH oK “ON-VEHICLE
. SERVICE™ {AT-108).
~— 2. Check the foilowing
’. Y itemns.
1. Remaove control valve assembly, — e Shift valve B
Refer to “'ON-VEHICLE SERVICE" ® Overrun clutch control
(AT-106). valve
2. Check the following items. ¢ Shift solenoid valve B
o Shift valve B e« Pilot valve
e Qverrun clutch control valve ¢ Pilot filter
e Shift solencid valve B
e Pilot valve 3. Disassemble A/T.
e Pilot filter 4. Check the following
items.
SAT025G OK e Servo piston assembly
- « Brake band
8/8 {t il P OK: o Tarque converter
- N e Oil pump assembly
N\
\d
Check again. NG‘ 1. Pertorm A/T control
@ @ - " unit input/output signal
OK inspection.
X 2. If NG, recheck A/T con-
: A trol unit pin terminals
. INSPECTION END for damage or connec-
078 {¢ = tion of A/T control unit
SAT120B harness connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 13
AL 4 .
E’; SYMPTOM: A/T does not perform lock-up at the specified
Py \T‘ SpQEd.
Self-diagnosis Torque converter
start clutch solencid valve
- ---Light Does seli-diagnosis show damage to YesL Check torque converter
torque converter clutch solenoid valve | eltch solenoid valve cir-
-Shade circuit after cruise test? _cuit‘ — Refer to “*Self-
diagnosis” {AT-39).
No g { )
SAT175C v
/—( \\ Check ‘throtﬂe position sensor. — Refer NG} Repla.ir or replace throttle
a to section EF & EC. position sensor.
T )
\ £ ) OK
- . 4
ot i . ’% 1. Remove control valve. — Refer to NG_ Repair or replace dam-
Throttle position sensor_an iy " ‘ »
throttle position switch: ‘A‘, ON-VEHICLE SERVICE" (AT-1086). aged parts.
7 ..‘ 2. Check following items.
AL
\ SES e Torque converter clutch control valve
# Shuttle shift valve D
™ & Torque converter clutch relief valve
"saT025G| | ® Torque converter clutch solenoid
valve
e Pilot valve
e Pilot filter
OK
Y
Check again. NG_‘ 1. Perform A/T control
oK i Emit inplutloutput signal
inspection.
2. If NG, recheck A/T
1 - trol unit pin termi-
o & ‘e SAT121B h 4 con P

INSPECTION END

AT-63

nals for damage or
connection of A/T con-
trol unit harness con-
nector.

LC

EF &
EC

FE

CL

MT

PD



TROUBLE DIAGNOSES

Diagnostic Procedure 14

SYMPTOM: A/T does nol hold lock-up condition for more than

30 seconds.

Does self-diagnosis show damage to Yesk Check engine speed sig-
engine speed signal circuit after cruise nal circuit. — Refer to
test? “Seli-diagnosis’ (AT-38}.
No
r
1. Remove oil pan. NG | 1 Remove control valve
2. Check A/T fluid condition. " assembly. — Refer to
“"ON-VEHICLE
OK SERVICE" (AT-1086).
h J 2, Check the following
1. Remove control valve assembly. — items.
Refer to “ON-VEHICLE SERVICE" e Torque converter
clutch contral valve
(AT-108). e Pilot valve
2. Check the following item. » Pilot filter
o Torque converter clutch control valve 3. Disassemble A/T.
: 4. Check torgue con-
OK verter and oil pump
OK]
< assembly.
L
Check again. NG | 1. Perform A/T control
OK "1 unit input/foutput signal

INSPECTION END

NV A
=[powen]=
TN . d
Self-diagnosis Engine spee
start signal
Light
- Shade
SAT158G
o
Self-diagnosis
start
____________________ Light
Shade
SAT242C

Diagnostic Procedure 15

inspection.

2. If NG, recheck A/T con-,

trol unit pin terminals
for damage or connec-
tion of A/T control unit
harness connector.

SYMPTOM: Lock-up is not released when accelerator pedal is

o)

Release W

Acoéle;a;tor pedat

%

1
{
ws Q

SATBOGA

released.
Does self-diagnosis show damage to YesL Check closed throttle
closed throttle position switch circuit | position switch circuit. —
after cruise test? Refer to “Self-diagnosis"
AT-39).
No ( )
v
Check again. NG‘ 1. Perform A/T control
oK ! unit input/output signal

Y

INSPECTION END

AT-64

inspection.

2. lf NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.




TROUBLE DIAGNOSES

SN J/’;
~| POWER[=
AR

Self-diaghosis
start

Overrun clutch
solenoid valve
-n- - Light

- Shade

SATI60G

Throttle position sensor and
throttie position switch:

¥z WA 2=t

AN

)

Y

SATON25G

8/8 T

I, -
-
-

-

Q-

°)

f’
]
]
[}
1

0/8

-]

SAT785B

Diagnostic Procedure 16

SYMPTOM: Engine speed does not return to idle smoothly

when A/T is shifted from D, to D, with

pedal released.

accelerator

Vehicle does not deceleraie by engine brake when
changing overdrive switch to “OFF" position with
accelerator peda! released.

Vehicle does not decelerate by engine brake when
changing selector lever from “D” to ‘2" position

] with accelerator pedal released.
Does self-diagnosis show damage to Yesh Check overrun clutch
overrun clutch solenoid valve circuit " sclencid valve circuit. —
after cruise test? Refer to “'Self-diagnosis”
No {AT-39).
v
Check throttle position sensor. — Refer NG‘ Repair or replace
to EF & EC section. | throttle position sensor.
lOK
1. Remove oil pan. NG | 1. Remove controt valve
2. Check AT fluid condition. " assembly. — Refer to
"“"ON-VEHICLE
oK SERVIGE” (AT-106}.
2. Check the following
¥ items.
e Overrun clutch contraol
1. Remove control valve assembly, — valve
F:‘Itirotf:(‘)) ON-VEHICLE SERVIGE #® Qverrun clutch reduc-
: L ing valve
2. Check the following items. e Overrun clutch sole-
& Overrun clutch control valve .
. noid valve
e Overrun clutch reducing valve
e Overrun clulch solenoid valve 3. Disassemble AT,
0K 4. Check the following
items.
0 lutch assem-
OK ¢ Overrun clu m
bly
- e Oil pump assembly
L 3
,Eheck again. NG | 1. Perform A/T control
' oK "1 unit input/output signal
inspection.
2. It NG, recheck A/T con-
hd trol unit pin terminals
INSPECTION END for damage or connec-
tion of A/T control unit

AT-65

harness connector.

EM

LC

EF &
EC

=0
jtal]



TROUBLE DIAGNOSES

Iﬁ A4 .
] __. Revolution sensor
A7 TN~ Vehicle speed sensor
Self-diagnosis Shift solenoid valve A
start Shift solencid

Diagnostic Procedure 17

SYMPTOM: Vehicle does not start from D, on Cruise test — Part
2.

Does self-diagnosis show damage to
revolution sensor, vehicle speed
sensor, shift solenoid valve A or B after
cruise test?

YeS | Check damaged circuit.

— Refer to "'Self-
diagnosis" (AT-39).

No

h 4

NG

Check again. 1. Pertorm A/T control

unit input/output signal
inspection.

2. If NG, recheck A/T
control unit pin termi-

OK

Y

nals for damage or

Go to Diagnostic Procedure 9 (AT-59). connection of A/T con-

- - Light
-- Shade
SATO81H
Self-diagnosis
start
____________________ Light
i Shade
SATz242C
Self-diagnosis
start
____________________ Light
1 Shade
SAT242C

trol unit harness con-
nector.

Diagnostic Procedure 18

SYMPTOM: A/T does not shift from D, to D, when changing
overdrive switch to “OFF"’ position.

Yesb Check overdrive switch

circuit. — Refer to “Self-
diagnosis' (AT-39).

Does self-diagnosis show damage to
| overdrive switch circuit after cruise
test?

No

h

Go to Diagnostic Procedure 11 (AT-61).

Diagnostic Procedure 19

SYMPTOM: A/T does not shift from D; to 2, when changing
selector lever from “D” to ‘2" position.

Does self-diagnosis show damage to
inhibitor switch circuit after cruise test?

lNo

|Go to Diagnostic Procedure 10 (AT-60}.

Yes | Check inhibitor switch cir-

"| cuit. — Refer to "‘Self-
diagnosis’' (AT-39).

AT-66

614



TROUBLE DIAGNOSES

(1] Diagnostic Procedure 20
‘ SYMPTOM: A/T does not shift from 2, to 1, when changing
Self-diagnosis ' selector lever from “2” to “1” position.
start
1] - &l
____________________ Light Does self—diagnosié show damage to Yes_ Check inhibitor switch
inhibitor switch after cruise test? | circuit. — Refer to “Self-
Y Shade No diagnosis’ (AT-39). MA
h 4
SAT242E] | Gheck again. NG_; 1. Perform A/T control ERM
oK i unit input/output signal
inspection.
2. If NG, recheck A/T LG
control unit pin termi-
Y nals for damage or EF &
INSPECTION END connection of A/T con- EC
trol unit harness con-
nector. FE
SATB16A cL

Diagnostic Procedure 21
SYMPTOM: Vehicle does not decelerate by engine brake when RMT

shifting from 2, (1,) to 1,.
Is diagnostic procedure 7 (AT-57) OK? No .| Go to Diagnostic Proce-

dure 7 (AT-57).

Yes

3

Go to Diagnostic Procedure 16 {(AT-65). TF

PO

RE&

8T

AT-67 | 615



TROUBLE DIAGNOSES

DISCONNECT

SATE42B
Van and Wagon
il HIH[:HHI
P 2] faz]2 wlalalrfe D ¢f3]z]
1_:1743 3221|3029 PR M G 2]
Truck

ifisiz] ]| | e [o] [ ] TelEledae
32 T|6]9 8|3 [17726/15]20] 1| 2| {21)36]35|22]

SATCS2ZH

Electrical Components Inspection
INSPECTION OF A/T CONTROL UNIT

Measure voltage between each terminal and terminal &)
or @ by following “A/T CONTROL UNIT INSPECTION

TABLE".

Pin connector terminal layout.

A/T CONTROL UNIT INSPECTION TABLE

(Data are reference values.)

Ter-
minal item Condition J:fa%edr:z;‘t
No.
e - When sefector lever is set to '"2"' position. | Batlery voliage
1 Inhibitor ‘2" position Wh lotor | - to ofh -
switch Nhen selector lever is set to other posi- 1V or less
tions,
e . - When selector lever is set to “1" position. | Battery voltage
2 Inhibilor ™t position @ When sefector lever is set to other posi-
switch tions p 1V or less

3 Power shift switch

When power shift switch is set to "POWER"
position.

Battery voltage

When power shifi switch is set to "AUTO"

e 1V or less
position.
Closed throttle posi- ‘}:ﬁ When accelerator pedal is released after 8- 15V
4 |tion switch warming up engine.
{in throttle position When accelerator pedal is depressed after | .\, = |oqs
switch}) warming up engine.
5 — P— —_
When “ACCEL” set switch is released on 5.8V
8 ASCD and 0D cut sig- ASCD crulse.
nal " " . . .
When "ACCEL” set swilch is applied on
ASCD cruise. 1V or less
When accelerator pedal is released after 3.8V
warming up engine.
7 Kickdown switch
When accelerator pedal is depressed fully 1V or less

after warming up engine.

AT-68
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Ter-

N - Judgement
minal ltem Condition standard
No.
When ASCD cruise is being performed.
{“CRUISE" light comes on.) Battery voltage Gl
8 ASCD cruise signal
When ASCD cruise is not being performed. 1V or less
(""CRUISE" light does not come on.) M
- —— - [
When overdrive switch is set to "'ON" posi-
: Battery voltage
g |Overdrive control tion. Y 9
switch When overdrive switch is set to “OFF" posi-
tion, 1V or less EM
4o | Throttle position sen- @ _ 45 - 55Y
sor (Power source) )
When accelerator pedal is depressed slowly | Fully-closed throtile: LC
11 | Throttle position sen- after warming up engine. . 0.2 - 0.6V
sor Voltage rises gradually in response | Fully-open throttle:
\,& to throttte opening angle. 28-39v EF &
4o | Fluid temperature A When ATF temperature Is 20°C (68°F). 156V EC
sensor When ATF temperature is 80°C (176°F). 0.45V
13 e — — EE
14 — — —
15 Throttle position sen- . .
sor {Ground) eL
w7
1V or more
Revolution sensor When Vehic.le is CrUiSing at 30 km/h Voltage rises gradu*
16 (Measure in AC posi- (19 MPH) a!ly in response o
tion) vehicle speed. MT
When vehicle is parked. ov
When accelerator pedal is depressed more 8 - 15V
17 Wide open throttle than half-way after warming up engine.
position switch When accelerator pedal is released after 1V or less
warming up engine.
18 — @ ' — — TE
When selector lever is set to "N or P’ '
s Battery voltage
19 inhibitor 'N" and “P" position. v 9
position switch };ﬁ When selector lever is set to other posi- T
s tions. 1V or less BT
When selector lever is set to “[}'' position. | Battery voltage
20 Inhibitor “D" position When selector lever is set to othefposi— - 2
switch tions. 1V or less EA
When overrun clutch sclenoid valve is oper- ‘
: Battery voltage
51 | Overrun clutch sole- ating. Y 9 N
noid valve When overrun cluich solenoid valve is not 1V or less R
operating.
- Torque converter When A/T is performing lock-up. 8 - 15V
clutch solenoid valve When A/T is not performing lock-up. 1V or less B
\Fﬁ)?i’tri'oz?wer shift switch is set to “"POWER Battery voltage
Power shift indicator gﬁ
23 lamp B
When power shift switch is set to “AUTO" 1V or less
position.
BF
A
EL
([0}
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Electrical Components Inspection (Cont’d)

Ter-
minal tem Condition Jg;ﬁa%%n;re;t
No.
. When vehicle is moving at 2 to 3 km/h (1 to
24 | Vehicle speed sensor 2 MPH) for 1 m (3 ft} or more. Vary from 0 to 5V
@ When engine is running at idle speed. 9.5- 12V
25 |Engine speed signal
4 i When engine is running at 2,500 rpm. Approximately 10V
t When selector lever is set to “R" position. |Battery voltage
26 Inhibitor 'R position m
switch When selector lever is set to other posi-
tions. 1V or less
W
27 — ;kb — —
sg |Power source @ When ignition switch is turned to “OFF". Battery voltage
(Back-up) When ignition switch is turned to “ON’" Battery voltage
or
29 Ny When ignition switch is turned to "ON’". Battery voltage
Power source @
30 When ignition switch is turned to “OFF"". 1V or less
31 \_,ﬁ . -
30 Ground X
Line pressure sole- When acceleraior pedal is refeased after 5 - 14V
33 noid valve warming up engine.
(with dropping resis- m When accelerator pedal is depressed fully 0.5V or less
tar) after warming up engine. SV 0
When accelerator pedal is released after 15-25v
34 Line pressure sole- ,';' warming up engine. ) ]
noid valve When accelerator pedal is depressed fully 0.5V or less
after warming up engine. '
When shift solenoid valve A is operating.
(When driving in "D, or "D,".) Battery voltage
35 Shift solenpid valve A When shift solenoid valve A is not gperat-
ing. 1V or less
{When driving in D, or “D,".}
When shift solenoid valve B is operating.
(When driving in “D,” or “D,".) Battery voltage
36 Shift solenoid valve B When shift solenoid valve B is not operat-

ing.
{(When driving in “D;" or D"}

1V or less

OVERDRIVE SWITCH
'E’isl o Check continuity between two terminals.
® ODb swilch position antinuity
| CN No
OFF Yes
il =
SAT781C
AT-70
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
INHIBITOR SWITCH

1. Check continuity between terminals @ and @& and
- between terminals @ and @, &, ®, @, ®, ® while

moving selector lever through each position.

Terminal No.

BRI
5 Nid

O

Lever position

@ | @
OO

SATO67B

= || OZ2]|3 @
O
O
cloielelelele

1 G

SAT843B CL

2. If NG, check again with manual control cable disconnected
from manual shaft of A/T assembly. — Refer to step 1.
3. If OK on step 2, adjust manual control cable — Refer to

“ON-VEHICLE SERVICE” (AT-106). -
AT

¢

Zy

4. If NG on step 2, remove inhibitor switch from A/T and check
continuity of inhibitor switch terminal. — Refer to step 1. pgg

5. If OK on step 4, adjust inhibitor switch. — Refer to “ON-
VEHICLE SERVICE" (AT-106).

6. If NG on step 4, replace inhibitor switch. B

BR

SATB51B ST

REVOLUTION SENSOR

e For removal and instailation, refer to "ON-VEHICLE [Bf
SERVICE"” (AT-1086).
e Check resistance between terminals @), @ and @) .

HA

Terminal No. Resistance

e \ @ @ 500 - 6500
- = @ ® No continuity EL
% ® ©) Ne continuity
SAT844B ﬂj\( _

AT-71 ' 619
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TROUBLE DIAGNOSES

|

Thermometer
Wrapped

DISCONNECT

e,
15

SATB458

SAT3468

Ground

Overrum
cluich

solen01d
valve

SAT029G

-8

-

SAT848B

Electrical Components Inspection (Cont’d)
FLUID TEMPERATURE SENSOR

® For removal and installation,
SERVICE™ (AT-108),

e Check resistance between two terminals while changing
temperature as shown at left.

refer to “ON-VEHICLE

Temperature *C (°F) Resistance
20 (68)

80 (176} -

Approximately 2.5 kQ

Approximately 0.3 kQ

TORQUE CONVERTER CLUTCH SOLENOID VALVE

e For removal and instaliation, refer to ““ON-VEHICLE
SERVICE” (AT-1086).
® Check resistance between two terminals.
Resistance: 10 - 162

3-UNIT SOLENOID VALVE ASSEMBLY
(Shift solenoid valves A, B and overrun cluich solenoid

valve)
AND LINE PRESSURE SOLENOID VALVE
e For removal and installation, refer to "ON-VEHICLE

SERVICE™ (AT-108).
e Check resistance between terminals of eac_h solenoid.

Solenoid Terminal No. Resistance

Shift sclenoid
valve A

Shift sofenoid

20 - 3002
valve B -3

Ground terminal
QOverrun clutch

solenoid valve

Line pressure
solenoid valve

@l | & | e

2.5 - 50

DROPPING RESISTOR

o Check resistance between two terminals.
Resistance: 11.2 - 12.8Q2

AT-72
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Final Check

STALL TESTING

Stall test procedure

1. Check A/T and engine fluid levels. If necessary, add.

2. Warm up engine until engine oil and ATF reach operating
temperature after vehicle has been driven approx. 10 min-
utes.

ATF operating lemperature:
" SATS13G 50 - 80°C (122 - 176°F)
3. Set parking brake and block wheels.
Z ™ 4. Install a tachometer where it can be seen by driver during
3 e — test.
///\/}}” N\ ) It_ is good pracl_ice. 1o put a mark on point of specified en-
Less NG 0 gine speed on indicator.
than @ (o N ey A 5. Start engine, apply foot brake, and place selector lever in
5 sec. \\ DI 7 ” “D" position.
7 » O \ E 6. Accelerate to wide-open throttle gradually while applying
Z \ & .}‘g foot brake.
//////////////// 7. Quickly nete the engine stall revolution and immediately
release throttle.
SATS14G

e During test, never hold throtitle wide-open for more than 5
' seconds,
Stall revolution:
2,260 - 2,510 rpm

8. Shift selector lever to N,

9. Cool off ATF

e Run engine at idie for at [east one minute.

10. Perform stall tests in the same manner as in steps 5

through 9 with selector lever in 2", “1" and “R", respec-
tively. :

JUDGEMENT OF STALL TEST

The test result and possible damaged components retating to each result are shown in the illustration.

In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-15.

Note

Stall revolution is too high in “D’ or “2” position:

e Slippage occcurs in 1st gear but not in 2nd and 3rd gears. ... Low one-way cluich slippage

e Slippage occurs in 1st through 3rd gears in "'D’’ position and engine brake functions with power shift
switch set to "POWER’’, or slippage occurs in 1st and 2nd gears in “'2"" position and engine brake
functions with accelerator pedal completely released {fully closed throttle). ..... Forward clutch or
forward one-way clutch slippage

Stall revolution is too high in “R” position:

e Engine brake does not function in “17 position. ..... Low & reverse brake slippage

e Engine brake functions in ''1” position. ..... Reverse clutch slippage

Stall revolution within specifications:

e Vehicle does not achieve speed of more than 80 km/h. ..... One-way clutch seizure in torque con-
verter housing
CAUTION:

Be careful since automatic fiuid temperature increases abnormally.

e Slippage occurs in 3rd and 4th gears in “D" position. ..... High clutch slippage
e Slippage occurs in 2nd and 4th gear in D’ position. ..... Brake band slippage

Stall revolution less than specifications:
e Poor acceleration during starts. ..... One-way cluich seizure in torque converter

AT-73
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TROUBLE DIAGNOSES

Judgement of stall test

Final Check (Cont’d)

Selector lever position Judgement
D L o] H
2 L o] H
1 L 0 0
R L H H
_

: Stall revolution is normal.
: Stall revolution is higher

than specified.

. Stall revolution is lower

than specified.

Damaged components

L 4

Engine

/— Forward clutch

/ /— Overrun clutch

/- Forward one-way clutch

Low & reverse brake

Low one-way clutch

T

Torque converter one-way clutch

Reverse clutch

Hydraulic circuit for
line pressure control
(Line pressure is low.)

Clutches and brakes except

high clutch and brake band
«! are OK. {Condition of high

D H H H 0
2 H H H 0O
1 0 H H O
R 0 O H 0
Selector lever position Judgement

AT-74

clutch and brake band can
not be cenfirmed by stall
test))
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TROUBLE DIAGNOSES

ST25055001
(J25695-A)

SATE10G

S725055001
{J25695-A)

SATE11G

SAT494G

‘Final Check (Cont’d)

PRESSURE TESTING
e Location of line pressure test port

e Line pressure plugs are hexagon headed bolts.
e Always replace line pressure plugs as they are self-seal-
ing bolts. @l

Line pressure test procedure

1. Check A/T and engine fluid levels. if necessary, add. LG
2. Warm up engine until engine oil and ATF reach operating

temperature after vehicle has been driven approx. 10 min-

utes.

ATF operating temperature:
50 - 80°C (122 - 176°F)

3. Install pressure gauge to line pressure port. FE
— D, 2 and 1 posilions —

(=
EG

€L

— R position —
4. Set parking brake and block wheels. MT

e Continue io depress brake pedal fully while line pressure
test at stall speed is performed.

5. Start engine and measure line pressure at idle and stall
speed. FA,

e When measuring line pressure at stall speed, follow the
stall test procedure.

. RA&
Line pressure:
Engine speed Line pressure kPa (kg/cm®, psi} .
2E
rpm D, 2 and 1 positions R position =
idle 442 - 461 667 - 708
4.3 - 4.7, 61 - 67) (6.8 -7.2, 97 - 102) 8T
Stall 1,020 - 1,098 1,422 - 1,500
(10.4 - 11.2, 148 - 159) | (14.5- 15.3, 206 - 218)
HA
EL
(D%
AT-75 623



TROUBLE DIAGNOSES

Final Check (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all positions.

e Cil pump wear

# Control piston damage

® Pressure regulator valve or plug slicking

e Spring for pressure regulator valve damaged

e Fluid pressure leakage between oil strainer and pressure regula-
for valve

Line pressure is low in particular position.

o Fluid pressure leakage betwesn manual valve and particular
clutch.

» For example:
If line pressure is low in “R" and 1" positions but is normal in
“D' and “2" positions, fluid leakage exis!s at or around low &
reverse brake circuit.

Line pressure is high.

o Mal-adjustment of throttle position sensor

® Fluid temperature sensor damaged

@ Line pressure solenoid valve sticking

® Short circuit of line pressure solenoid valve circuit
# Pressure modifier valve sticking

e Pressure regulator valve or plug sticking

At stall speed

Line pressure is low.

o Mal-adjustment of throttle position sensor

» Control piston damaged

® Line pressure solenoid valve sticking

® Short circuit of line pressure solenoid valve circuit
e Pressure regulator valve or plug sticking

e Pressure modifier valve sticking

o Pilot valve sticking

AT-76
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TROUBLE DIAGNOSES

Symptom Chart

- ON vehicle i OFF vehicle —
Reference page {(AT-- ) 20, | 71 | 71 | 75 j140,| 72 | 72 {72, | 106 | 106 122, 167, 173, 173, 177|190
110 72 106 136 171 183 181
Numbers are arranged in order of probability. 5 |
Perform inspections starting with number one g @‘]
and work up. _ _; g
Circled numbers indicate that the transmission E g S
“{must be removed from the vehicle. E|F =)
E ’ gle ® 2y M!@‘
o T2 g =
& <45 e e
e 5la > | ol52ia £ 5
© @ o <o 5|S 25 T8 =
g SlEgle [E o|le 2|2 5|8 Tk 3 = |2 2 EM
s Bls 5|2 13212 25 8¢ 2z |, EE |5
g cie 5|8 |2 T B|E 2|5 wlv & | 3 s |a z
T 215 8ic w © ToolE zZz(- s £ [E = £z |g© o o
o T2 22 Flo dle 2 e 2|1BE LlL v 2 |2 2 23 [ (2 =3
2|z 212 ¢l Zlz 2|2 2|2 3|z g|E BlE £ |8 Sc |22 |38 (8w |E
$E|2a 525 8(f5ls 2|3C|EEEgEa e [°8 22 |55 35 |8 LC
Fo — 2 5l & = ElEREE 3 =T T o4 - 0 Ll
235|825 ¢fe 218 Clg 5|8 c e E | =2 (5 c =4
Sl g2 E|E a|2 »|v a|f 2|= EIE E[E o |5 5 Lo |lgag |[f0 [we |[S
TE2SSomelEelee|CE2 3|3 B2E |2l |25 |22 e |22 |&
Zgl€EclnclcElgEls ElozlZ8locleE o= |22 |55 |28 |88 |=s
CoEFjcumijownn JFoidd< <<« 20 | [ |[©3 |9 |0 EE*V
— F @
Engine does nat start in “N", “P'" positions. 2(3 1 EU—C&
Engine starts in position other than “N”" and "P"". 1]2 ' . <
Transmission noise in “P and “N” positions. 1 .]. 3|4 5]. 2 D ®
Vehicle moves when changing into “P'" pesition | . 1. .. (. . |- -} - - 1 4 - . - |- @ FE
or parking gear does not disengage when shifted
out of P position.
Vehicle runs in "N position. I P O e O R L I £ 1 I L
Vehicle will not run in “R" positien (but runs in | . 1. .. . |. 2{¢ .|. 3. .| |. .|]. . }. & ®GD .| .|® CL
“pt, 2" and 1" positions). Glutch slips. Very
poor acceleration.
Vehicle braked when shifting into “R” position. |1 2. .{. .|. 3¢5 .[. 4;. .|. . |. .. .. .|]. ®|® @ .. @D T
Sharp shock in shifting from "N to "D" position.| . .{. 2{. 5{1 3|7 .|. 8]. .[4 & ® o
Vehicle will rot run in “D" and 2" positions (but| . 11, 1. 1. ). . oy oo - - - o b o @
runs in 1" and "R’ position) . AT
Vehicle will not run in “D", 17, 72" positions LI PR I - RO - E T PO Y I R R IR A0 1 R C N B )]
(but runs in “R" position). Clutch slips.
Very poor acceleration.
Clutches or brakes slip somewhat in starting. 127, 3|. . 4|6 .{. 8. .|. 7|. |8 .|a) @lay . @ .| . . |d& .|. TF
Excessive creep. A I U O I R S I N D . .
. |[No creep at alt. LI R IO - <R I I Y PO e [ (O]
. pr——— PD
Failure to change gear fram “D;” to “D,". .21 3 4 3 . .
Failure to change gear from "D," to “Dy". .21 5 4 3 . B . @
Failure to change gear from "D3"" to “D,"". .21 4 3t. -] . . -
Too high a gear change point from “D," to “D,". | . .[. 1]2 3[4 . A
from D, to “D,", from "D," to “D,".
Gear change directly from "D, to “D;" ocours. §1 . |. . |. .| .. .. |- -J. .12 )] R@k
Engine stops when shifting lever inte “R", D", 1. -|. .|. .[1 - [3 -|. ]2 .§. 5. .|. . @&
“2" and 1.
Too sharp a shock in change from “D," to “'D," 1 2|4 5 .13 . ® S
Toc sharp a shock in change from “D," to “D,” 1 2[4 3 . ® K B BR
Tée sharp a shock in ehange from “Dy” to “D,” 1 2|4 3 .| ® ®
Almost no shock or clutches slipping in change 1 2 3|5 4 ®
from “D," to "D,". ST
Almost no shock or slipping in change from “D," |1 . [. 2. .|. 3|5 .|. .|. .|. . }. 4. . . .|. @& €}
o "Dy’
Almost no shock or slipping in change from "D, |1 .. 2|. .|. 3158 . (. .[. . |. . |. .44 -} . .| . ® €4} =
Vehicle braked by gear change from “D," to T e e e e e @@ . ®(@
"D,
Vehicle braked by gear change from "D,” fo LI IR IV IV I P I IR (PR VR IR R I P B €1 I [k,
np,”, .
Vehicle braked by gear change from "D;" to LI U IR I TR (PR U I P I P 1 R ¢ R A €]
"D,
Maximum speed not attained. Acceleration poor. |1 . |2 4 (D] & D [€) Eﬂ_-.
Failure io change gear from "D, 10 "Dy (R - P P T =1 ] P I P S A A (| ()
Failure to change gear from "Dy’ to "“D,"" or 1 .. A L T I I U . . ® ] . . . . . .
from “'D," to "D, [@X
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RE4RO1A

L —— N vehicle

Symptom Chart (Cont’d)

[y
L

A

OFF vehicle

e

Reference page (AT- )

20,
110

1| 71 | 75 |40,

72

¥2 | 72 | 72, | 106} 106

106

122,
136

167,
171

173, 173,
183 181

177

190

Reference page (AT-}

Numbers are arranged in order of probability.
Perform inspections starting with nrumber one
and woerk up.

Circled numbars indicate that the transmission
rust be removed from the vehicle.

Control finkage
Inhibitor switch

Revolution sensor and vehicle speed sensor

Engine speed signal
Engine idling speed

Line pressure
Torque converter clutch solenoid valve

Overrun ¢lutch solenoid valve
Fluid temperature sensor

Line pressura solenocid valve
Accumulator N-D

Accumulator 3-4 {N-R)
Ignition switch and starter

Accumulater 1-2
Accumulater 2-3

Torgue converter

Qi pump

Reverse cluich
High clutch

Forward ene-way clutch
Low one-way clutch

Forward clutch
Overrun clutch

Loew & reverse brake

Brake band

Parking components

Failure to change gear from “D," to “D." or
from “D;" 1o "D,".

— | Fluid lavel

n [ Throttle position sensor (Adjustment)

o | Control valve assembly
ta | Shift solenoid valve A
& | Shift solenoid valve B

@

@

Gear change shock felt during deceleration by
releasing accelerator pedal.

-
X}
~

w

Foo high a change point from D, to “D,", from
“D;" to "D,", from D, 1o YD,

Kickdown does not operate when depressing
pedal in “D,” within kickdown vehicle speed.

Kickdown cperates or engine overruns when
depressing pedal in “D,"" beyond kickdown vehi-
cle speed fimit,

Races extremely fast or slips in changing from
"D," to “0;" when depressing pedal.

-

Races extremely fast or slips in changing from
“D," to "D,"” when depressing pedal.

Races extremely fast or slips in changing from
“D3" to “D,” when depressing pedal.

A0

Races exiremely fast or slips in changing from
“D," or "Iy to “D," when depressing pedal.

-

Vehicle will not run in any position.

Transmission noise in "DV, “2", 1" and "R”
positions.

-

66

Failure to change from "D3” to “2," when chang-
ing lever into 2" position.

Gear change from "2, to “2,"" in “2" position.

67

Engine brake does not operate in "1 position.

Gear change from "1," o "1, in 1" position.

Does not change from "1, to "1, in "1" posi-
tion.

alafals
w
T =1
=S
2]
~

Large shock changing from 1,7 to 1, in 1"
position.

Transmission overheats.

ATF shoots out during operation.
White smoke emitted from exhaust pipe during
aperation.

8@
@@

@3
@|®

@@ @ G| @
@@

Offensive smell at flui¢ changing pipe.

Torque converter is not locked up.

Lock-ugr piston glip

Lock-up point is extremely high or low.

AT does not shift to ‘D, when driving with
overdrive switch “"ON"".

=2 |=imf=
W
S| aje |
r

Engine is stopped at “R”, “D", “2'" and 1" posi-
tions.

-

AT-78
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TROUBLE DIAGNOSES

Preliminary Check (Prior to Road Tesling)

FLUID LEAKAGE CHECK

1. Clean area suspected of leaking, — for example, mating
surface of converter housing and transmission case.

2. Start engine, apply foot brake, place selector lever in ‘D"
position and wait a few minutes.

G

. g 2
3. Stop engine. MIA
4.  Check for fresh leakage.
FLUID CONDITION CHECK B
Fluid color Suspected problem
Dark or black with burned odor Wear of frictional material LE
Water contamination
Milky pink —- Road water entering through EE &
filler tube or breather E@QJ
Varnished fluid, light to dark brown Oxidation i
and tack ~- Over or under filiing EE
4 ~-- Overheating =
FLUID LEVEL CHECK — Refer to section MA. CL
MT
TF
A
§T
BF
HA
EL
D%
AT-79



TROUBLE DIAGNOSES

Road Testing

Perform road tests using ‘'Symptom’” chart. Refer to page (AT-77).

“P”” POSITION

1. Place selector lever in "'P” position and start the engine. Stop the engine and repeat the procedure
in all positions, including neutral posifion.
2. Stop vehicle on a slight upgrade and place selector lever in “‘P"" position. Release parking brake to
' make sure vehicle remains locked.

“R” POSITION

1. Manually move selector lever from “P’" or "“R", and note shift quality.
2. Drive vehicle in reverse long encugh to detect slippage or other abnormalities.

“N” POSITION

1. Manually move selector lever from "R’ and “D’" to “N” and note quality.

2. Release parking brake with selector lever in "N” position. Lightly depress accelerator pedal to make
sure vehicle does not move. (When vehicle is new or scon after cluiches have been replaced, vehi-
cle may move slightly. This is not a problem.)

“D” POSITION

1. Manually shift selector lever from “N” to “D" position, and
note shift quality.

2. Using the shift schedule as a reference, drive vehicle in
“D” position. Record, on symptom chart, respective vehicle
speeds, at which up-shifting and down-shifting occur.
These speeds are to be read at three different throttle posi-
tions (light, half and full), respectively. Also determine the

Drive in di timing at which shocks are encountered during shifting and
rive in different .
throttle conditions. which clutches are engages.

saTe12G| 3. Determine, by observing lock-up pressure, whether lock-up
properly occurs while driving vehicle in proper gear posi-
tion.

4. Check to determine if shifting to overdrive gear cannot be
made while OD control switch is “OFF"".

5. When vehicle is being driven in the 65 to 80 km/h (40 to 50
MPH) position in “Dy" position at half to light throttle
position, fully depress accelerator pedal to make sure it
downshifts from 3rd to 2nd gear.

MPH) {“D," position) at half to light throtile position, fully
depress accelerator pedal to make sure it downshifts from
2nd to 1st gear.

SATE13G

“2” POSITION

oD

Shift to 2" position and make sure vehicle begins to move in 1st gear.
increase vehicle speed to make sure it upshifts from 1st to 2nd gear.
Further increase vehicle speed. Make sure it does not upshift to 3rd gear. :
While driving vehicle at the 35 to 45 km/h (22 to 28 MPH) with throttle at half to light position (2,
position), fully depress accelerator pedal to make sure it downshifts from 2nd to 1st gear.
5. Allow vehicle to run idle while in “2"" position to make sure that it downshifts to 1st gear.
6. Move selector lever to "D” position and allow vehicie to operate at 40 to 50 km/h (25 to 31 MPH).

Then, shift to ''2"" position to make sure it downshifts to 2nd gear.

AT-80
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TROUBLE DIAGNOSES

Road Testing (Cont’d)

“1” POSITION

1. Place selector lever in “"1"" position and accelerate vehicle. Make sure it does not shift from 1st to
2nd gear although vehicle speed increases.

2. While vehicle is being driven in “1” position, release accelerator pedal to make sure that engine
compression acts as a brake. el

3. Place selector lever in “D"” or 2" position and allow vehicle to run at 20 to 30 km/h (12 to 19 MPH).
Then move selector lever to 1" position to make sure it downshifts to 1st gear.

SHIFT SCHEDULE WA

KA24E engine model

ER
Upshift ﬂ-:@
———————— Downshift
; = EE &
8/8 Kickdown position ._E,—L ﬁ@
=
7/8
£ o BE
2 s/i8-
< 4/8 R
o GL
E 381
2/81
4 lock-up ) W
s MIT
0/8 |
0 0 20 30 40 &0 60 70 80 S0 100 110 120 130 140 150 160 170 180
; L ; 1 - 1 - TR 1 ! 1 — Ly i - 1 ; 1 } 1 . 1
o {10 (20} {30] {40} (50) {G0) {70} (80} {90) {100) {110} TE
Vehicle speed km/h (MPH) SATO30G
VEHICLE SPEED WHEN SHIFTING GEARS )
KA24E engine
Throtile vehicle speed km/h (MPH) F&
positicn B, =D, D, — Dy D, — I, D, — Dy, D, — D, D, » D, 1, = 1
5% - 57 100 - 108 147 - 157 91-99 47 - 51 41 - 45 5 A
Full throttie (33 - 35) 62 - 67) W (91 - 98) (57 - 62) {29 - 32) (25 - 28) A
Half thrott 32-36 57 - 65 114 - 124 85 - 75 28 - 36 12 - 16 41 - 45
all throtlle (20 - 22) {35 - 40) (71~ 77) (40 - 47) (17 - 22 (7 - 10) (25 - 28) BE
VEHICLE SPEED WHEN PERFORMING AND
RELEASING LOCK-UP 8T
KA24E engine
D, BF
Throttie position Vehicle speed km/h (MPH)
Lock-up ““ON” Lock-up “OFF"” A
Full throttle — —_
Hali throttle 71-79 (44 - 49) 71-79 (44 - 49)
EL
Y
AT-81
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"TROUBLE DIAGNOSES |

Road Testing

. +— ON VEHICLE - »
ROAD TEST SYMPTOM CHART
Numbers are arranged in order of probability. @I]
Perform inspections starting with number oné and work up.
Circled numbers indicate that the transmission must be removed from _E’ ® e ®
the vehicle. 2 = >l e - =
5 4 o % > g WA
5 e - © - = ] o =
. i c @ > » s o
. Yalve expected o be malfunctioning i @ 2 = % 5 £ % =
. T & £ ) | == g|5|2
o G © 12T leoe|lelol®
= o ol w | E
T2 3|e 25238 ¢elz|21315|E|E] EM
8L plE g g8 lelelal>{>|5]E |22
¢ 5 5le o Els|8l5|5]|=lelelz|z]|E
2 2 =2l & es|Eleld|B{s|cs|c{E|lBlE
2 2 ais 5 oflE|® gla|lslala|lz]|D £
= £1 = = Dl Sl | o | @
5 8 Ele & S[S|gla|z|Mq|F|2|3|3] LE
Sharp shocks in shifting from “N’ to “D” position 1 2 5 3 4 |8
When shifting from 1st to 2nd or 2nd to 5 4 3 |7 %—p
3rd EG
When shifting from 3rd to 4th i 2 . 4 . 3 |6
When shifting from D to 2 and 1 posi- FE
Shift shocks tion.
o g 1 2 4 3 |5
When OD switch is set from "ON" to
“OFF" , cL
Wh hifting f 2nd o 1st in "1”
e.'r.13 ifting from 2nd 1o 1st in 1 2 4 3 |5
position
When shifting from 1st to 2nd 1 2 4 3 |6 T
Shift slippage when upshifting | When shifting from 2nd {0 3rd 1 2 4 3 |6
When shifting from 3rd to 4th 1 2 4 3 |6
When shifting from 4th to 2nd 1 2 5 317
Shitt slippage with accelerator | When shifting from 4th to 3rd 1 2 4 3 |6 TE
pedal gepressed When shifting from 4th to 1st and shift-
. 1 2 5 317
ing from 3rd to 1st
When vehicle starts 12 . [s . 3 10 ED
Poor power/acceleration
When upshifting 12 . |4 . 3 (8
Whe..r.l shilting from "D’ to “2" and "1" 1 2 4 3 ls F[@!\
position
When OD swilch is set from "ON" to
No engine braking “OFF" 1.2 . (4 . 3 (8
H H irqn RA
Wh(—?l'.] shifting from 2nd to 1sf in “*1 12 4 3 le
position
Too fow a gear change point from 2nd 1 4 5 s
to 3rd and trom 3rd te 2nd.
Too high a gear change point from 2nd 1 4 2 1s
1o 3rd and from 3rd to 2nd.
Shift quality
Too tow a gear change peint fram 2nd
g . 1 4 2 |5
to 1st in "1 position.
Too high a gear change point from 2nd BF
g e i . . 14 . 2|5
to 1st in 17 position.

EL

AT-83 -
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TROUBLE DIAGNOSES

Road Testing (Cont’d)

OFF VEHICLE

sjusuodwion Bupied

pueq ayesg

YoIN[D 9519AB4 B MO

26

11

13

0

i

Uapn{o Am-ouo Mo

U2)N{D UNLIBAQD

12

YoIN|2 AM-8UC piBMICS

U2IN|2 pleMmIoS

18119 20 (21

ih

yan|z yBiH

Loin|a asiansy

14 1617

10

dwnd 10

1BHBAUDD anbuo]

13

12

I
»

ON VEHICLE

BULIM DUE UOIMS [0HU00 0

JOIOW JBLIBIS PUR YIUMS Uoiub)

{d-N) #-¢ J01R|NWnoDYy
£-2 J0JB|NWNODY
-1 Jo1B|nwnasy

a-N Jorenwnosy

SA[RA PIOUS|OS YoINjo Jalenauod anbio]

plous{Os [83UED Q0

% aalea Jousanob Atepuooeg

(D sAea jouwanob Aepucosg

anfea 10WaA0b ABuid

BAJBA JOLLIDAOE)

ainssald JouwiBr0n

aAyBA aouanbas g-¢

an|BA [1184 Jelianuod snbio}

aalea Bunu} z-¢

aafea Buianpal yoInio UnieaD

anlea Bujonpad 15|

BA[RA JBIJPOL LMD

A[BA [BNUBLY

BA[RA JUDJAP '§ DAIRA B0 L

SAIBA [0JIUCD YOIN[D J8HI8AUCD anbio]

DAlBA AB|A] g%
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TROUBLE DIAGNOSES

Road Testing (Cont’d)

-~ ON VEHICLE —_— >
Numbers are arranged in order of probability.
Perform inspections starting with number cne and work up.
Circled numbers indicate that the transmission must be removed from
the vehicle. g oo s 2
z 3 I £ g
Valve expected to be malfunctioning s = = ol Z g Tl ol =
. T =1 o =] 5| Elz|2
= © 3 AR SlElE
e & £ @ P2 ati| o
& G @ clz3iB|le|lo|lel|°]| ]S
Tt 8 T|le D S |@|T1Djo|s|>>|E]|E
S £ 2lz E2lzl2|¢|E|ls|E|lcle|E
L w3z 35 8|8 ool T|R|fiE|2|2
T 5 5|le ¢ E|ls|B|5|5|E|lEl2t23]¢®
& = E z ¢ 2 P2latglale|e|sE|R]E
- ¢ = o 5 o = o ] 7] 7] m | @ 3 ol
= & £|= & Elo|ls|l|2|vw]|e|ric| |
O O E£|F d 3|0 |(F|a|la|ls|]dfL]|h]
Failure to change gear from 4th to 2nd
’ 4 2 |5
with accelerator pedal depressed.
Failure to change gear from 3rd to 2nd .
. 1 4 215
with accelerator pedal depressed.
Failure to change gear from 1st to 2nd
NP cime . 1 4 2 |5
in "D and “'2"" position.
Vehicle does not start from "“1st” in
- Vgt L 1 4 2 15
D" and "'2" position.
Shift quality
Failure to change gear to 3rd to 4th in 1 4 o |y
D" position.
Changes gear to 1st directly when
selector lever is set from "'D" 1o 1" 1 . . |4 2 |5
position.
Changes gear to 2nd in "1 position. 1 . . |4 2 |5
Teo high or low a change point when
1 4 2 |5
lock-up operates.
Lock-up point is extremely highorlow. |1 . . |4 2 |5
Lock-up quality Torgue converter does not lock-up. 1 4 2 |5
Lock-up is not released when acceler- 1
ator pedal is released.
Engine does not start in P’ and "N’ positions. 2 3
Engine starts in positions other than "P" and "N positions. . 2 3

AT-85

@l

A

B2

BR

633



TROUBLE DIAGNOSES

Road Testing (Cont’d)

OFF VEHICLE

sjuauodwod Bupied

pueq axelq

YoInio asianas g Mo

Yo o Aem-auo mon

Uoshio UnuIsAQ

YoInja Am-eUc premiod
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o3 esieAsy

dwnd Ho

JALIsAUOD anbio]

ON VEHICLE
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Z-f d0y2|nWNady

@-N JoR[nwnaoy

SA|BA PIOUSICS YOIND IBUDALUOD anbie]
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BAJEA [BNUE
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BAjBA AB|D) Z-%
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TROUBLE DIAGNOSES

Stall Testing

STALL TEST PROCEDURE

1. Check A/T and engine fluid levels. If necessary, add.

2. Warm up engine until engine oil and ATF reach operating Gl
temperature after vehicle has been driven approx. 10 min-
utes.

ATF operating lemperature: A
50 - 80°C (122 - 176°F)
3. Set parking brake and block wheels.
4. install a tachometer where it can be seen by driver during EM

test.
It is good practice to put a mark on point of specified engine e
speed on indicator.
5. Start engine, apply foot brake, and place selector lever in
“D'" position. EF
_ E
FE
SAT513G CL
T 6. Accelerate o wide-open throttle gradually while applying
o foot brake. MT
\R:\A\ 7. Quickly note the engine stall revolution and immediately
i release throttle.
:'he:: During test, never hold throttle wide-open for more than 5 sec-
5 sec. onds.
% Stall revolution:
, I‘ 2,100 - 2,300 rpm TE
i

SATH14G PD

8. Shift selector lever to “N"'.

9. Cool off ATF. 2h

Run engine at idle tor at least one minute.

10. Perform stall tests in the same manner as in steps 5
through 9 with selector lever in 2", “1"" and “R", respec- RA
tively.

SAT781A ST

AT-87 635



TROUBLE DIAGNOSES

JUDGEMENT OF STALL TEST

Selector lever position

Judgement

L O H
2 L 8] H
1 L O O
R L H H
L |

Stall Testing (Cont’d)

O : Stall revolution is normai.

H : Stall revolution is higher
than specified.

L : Stall revolution is lower

than specified.

Damaged components

Y

Engine

/r— Forward clutch

/— Qverrun ¢lutch

/- Forward one-way clutch

Low & reverse brake

1 Low ong-way clutch

Torgue converter one-way clutch

I
i
| 14—

e

Hydraulic circuit for

line pressure control
(Line pressure is low.)

A

Reverse clutch

Clutches and brakes except

high clutch and brake band
are OK. (Condition of high

D H H H 0
2 H H H 0]
1 0 H H O
R 0 O H O
Selector lever position Judgement
AT-88

Y

clutch and brake band can
not be confirmed by stall
test.)

SAT1B1GA
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TROUBLE DIAGNOSES

Pressure Testing
e Location of line pressure test port
e Line pressure plugs are hexagon headed bolis.
e Always replace line pressure plugs as they are self-seal-
ing bolts. Gl
LINE PRESSURE TEST PROCEDURE
1. Check A/T and engine fluid levels. If necessary, add. A
2 and 1 positions 2. Warm up engine until engine oil and ATF reach operating
Test port for R position temperature after vehicle has been driven approx. 10 min-
SAT176G utes. =
ATF operating temperature:
50 - 80°C (122 - 176°F
( ) e
EF &
EC
FE
CL

3. Install pressure gauge to line pressure port.
— D, 2 and 1 positions —

ST25058001 TF

{J25695-A)
SAT180BA =]
— R position —

FA
Ak
ST25055001 -

(J25695-A)
SATG11G Sﬁ

4. Set parking brake and block wheels.

e Continue io depress brake pedal fully while line pressure FE
" test at stall speed is performed.

HA

EL

AT-89



__TROUBLE DIAGNOSES |

SAT494G

Pressure Testing (Cont'd)
5. Start engine and measure line pressure at idie and stall

speed.

e When measuring line pressure at stall speed, follow the
stall test procedure.

Line pressure:

Engine speed

Line pressure kPa (kg/cm?, psi)

rpm D, 2 and 1 positions R position
dle 422 - 461 667 - 706

(4.3 - 4.7, 61 - 67) (6.8 - 7.2, 97 - 102)
stall 883 - 061 1,393 - 1,471

(9.0 -9.8, 128 - 139) (14.2 - 15.0, 202 - 213)

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all positions.

e Oil pump wear

e Conrtrol piston damage

e Pressure regulator valve or plug sticking

e 3pring for pressure regutator valve damaged

® Fluid pressure leakage between oil strainer and pres-
sure reguiator valve

Line pressure is low in particular position.

e Fluid préssure leakage between manual valve and par-
ticular clutch.

e For example:
If line pressure is low in "R' and 1" positions but is
normal in "I and “2" position, fluid leakage exists at
or around low & reverse brake circuit,

|Line pressure is high.

e Mal-adjustment of throttie position sensor

e Fluid temperature sensor damaged

» Line pressure solenoid valve sticking

= Short circuit of line pressure solenoid valve circuit
» Pressure modifier valve sticking

e Pressure regulator valve or plug sticking

At stall speed

Line pressure is low.

» Mal-adjustment of throttle position sensor

» Control piston damaged

e Line pressure solenoid valve sticking

» Short circuit of line pressure solenoid valve circuit
» Pressure regulator valve or plug sticking

e Pressure modifier valve sticking

» Pilot valve sticking

AT-90
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_TROUBLE DIAGNOSES [RLaR0IA |

Circuit Diagram

- LIGHTING SWITCH
1 WITEH
0;‘ lZ:O;[ASHT BATTERY OFF [ 15T | 2ND
als]ciae]c|A]B]C
ARECREERED .
-] ) . f
7 é ul]
FUSE INHIBITOR SWITCH FUSE 8 Q FIFER
9 o) So[]
= 10) o]
£ T CIEIEGE MA
— L« 2 Slofelelold
= ;
COMBINATION METER l
| e |
ot 53 M E
To back-up lamp
R 5o > @ R ¢
N —= N
° T LG
[ . o
2 _ i
o PHT—4 £ EF &
sy
1T /= 1 . EI&
u@
o— i gl )
INDICATOR a AT
E)XS‘I;DHIVE oFF INDicaToR || T 1 % IGATOR
_h 3 RELAY FE
2 :
SOLENOID UNIT
CD CANCEL SOLENOIDY LLUMINATION
CONTROL @L
TORQUE CONVERTER RHEOSTAT
CLUTCH SOLENOID &1 | OvERDRIVE
VALVE CONTROL
QY | switcH
ECM 115 A A
{ECCS CONTROL MODLULE] = =
SAT100H

T

| PO
FA
RA
BR
ST
B
HA

EL
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TROUBLE DIAGNOSES

iagram

D

iring
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ECM(ECCS CONTROL MODULE)
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TROUBLE DIAGNOSES

Floor shift models Electrical Components Inspection
OVERDRIVE SWITCH

€
D) \ o Check continuity between two terminals,
0D switch position Continuity Gl
ON ) No
OFF Yes WA

ER

P

Column shift models

LG

EF
EC

SATEF7C L

INHIBITOR SWITCH .
1. Check continuity between terminals d and @ and T

between terminals @ and @, &, ®, @, @, @ while

moving selector lever through each position.

Terminal No.
Lever position
@@ |® | @ | ®|®|®|®|@® e
P o400 | o140 '
R O O
N O——0 - PD
- . D O O
Dls g ‘ 2 O @) F!ﬁi
E@l =AM\ | i o 5
= s l6 s
=
Inhibitor swhch | BR
LL‘ -
SATE43B &7
OD CANCEL SOLENOID AND TORQUE CONVERTER D.E
CLUTCH SOLENOID VALVE BIF
e Check resistance between terminals of each sclenoid.
Resistance: 20 - 302 HA
EL
SAT1120 . [DX




TROUBLE DIAGNOSES

SAT113C

Electrical Components Inspection (Cont’'d)

Solenoid Terminal No. Resistance
OD cancel solenoid -3
Torque converter @ - @ 20 - 30Q

clutch solenoid valve

AT-94
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TROUBLE DIAGNOSES — A/T Shift Lock System

Contents
Shift Lock System Electrical Parts Location ... et bt ren e eeanneeen e rnanen
Circuit Diagram for Quick Pinpoint Check ... e e
LA gL T T =T o ST PUURUPR
DIagnostic ProcedUre ... e err e are e aean

SYMPTOM 1: Selector lever cannot be moved from “P” position when applying
brake pedal or can be moved when releasing brake pedal.
Selector lever can be moved from “P’ position when key is removed from
key cylinder.

SYMPTOM 2: Ignition key cannot be removed when selector lever is set to “'P”’ position
or can be removed when selector lever is set to any position except P

Key Interlock Cable ... e et e e e s
Shift Lock Control Unit Inspection ... e
Shift Lock Control Unil Inspection Table ... e e eri s
COMPONENE CHECK .. e re e e e e e et s e e ae e e ta i naennans
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AT- 98
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TROUBLE DIAGNOSES — A/T Shift Lock System

Shift Lock System Electrical Parts Location

COLUMN SHIFT

Detention

s b= F‘““
@ ‘ e ( “s;‘.:‘ 7
/s £

LH side -
Y

) y St?ering\

A column

&7 |ﬂ/llock congoll ’UI’“} i \ Shift lock
Brake pedal

solenoid

FLOOR SHIFT
2WD 4WD

Shift lock solenoid

—‘—t\x\_\
T
e Detention switch
iy
O

)]

AN,
» ) -
o |, T Harness connector
2 6 ) = /
2 »% —= L"‘ /
| ~ - -‘
et
6! o \il T = o © 8 “\%—{/
Ll — “ g
N A A }:f\\:\\
Interlock
cable

SATOB4H
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TROUBLE DIAGNOSES — A/T Shift Lock System

Circuit Diagram for Quick Pinpoint Check

BATTERY
Gl
STOP LAMP e To stop lamp
SWITCH
FUSE =
o to_of 5 A,
[ER
2 o
=
o
DETENTION 5 :
ey e g €
f SEED =
Q= R 5 ~
In nadiica 6 N EF &
) 2] 2
|
FUSE _ - _
IGNITION SWITCH : L =
ON or START E 1 P FE
GL,
‘
<1 SHIFT
:%: LOCK iy
Xl SOUENDID . BT
: Columm shift model E l
ra
: Flooer shift model =
T
SAT3ISTG
)
B4
RA
BE
8T
BE
['—ifr\l
EL
DX

AT-97 s



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagram

iring
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TROUBLE DIAGNOSES — A/T Shift Lock System

1]

. o J2
T

/B

Contre! unit
terminal

Diagnostic Procedure
SYMPTOM 1:

With key in “ON” position, selector lever cannot be moved from
“P* position when applying brake pedal or can be moved when

releasing brake pedal.

Selector lever can be moved from “P”’ pasition when key is

removed from key cylinder.
SYMPTOM 2:

Ignition key cannot be removed when selector lever is set to

“P>’ position or can be removed when

selector lever is set to

CHECK GROUND CIRCUIT FOR CON-

TROL UNIT.

1. Turn ignition switch from “ON"" to
“OFF™ position.

2. Disconnect control unit harness con-
nector.

3. Check continuity between control unit
harness terminal and ground.,
Continuity should exist.

SATSE1S]  any position except “P”.
NG
CONNECT Check key interlock cable for damage. .| Repair key interlock
(}I oK "| cable. Refer to “Key
' Interfock Cable’
Ir (AT-103}.
———a— 1| O
¢ w/e I I
Controf unit . Y
terminat CHECK POWER SOURCE. NG | Check the following
= 1. Turn ignition switch to “OFF’’ posi- | items:
tion. 1. Harness continuity
8ATs62G| | 2. Check voltage between control unit bhetween battery and
harness terminal (2 and ground. control unit harness
DISCONMECT — . i
e@ 5 Battery voltage should exist. terminal @
Hs.
2. F
oK use
Control unit o
terminal % ¥
5 CHECK IGNITION SIGNAL. NG | Check the following
o) 1. Turn ignition switch to “OFF"" posi- 1 items:
J tion. 1. Harness coniinuity
2. Check veltage between control unit between battery and
harness terminal (1) and ground. contrel unit harness
ov terminal
SAT563G . .
3. Turn ignition switch from "OFF" io 2. Fuse
"“"ON" position. (Do not start engine.} 3. Ignition switch
4. Check voltage between control unit
harness terminal (1) and ground.
Batlery voltage should exist.
OK
v
NG

Y

J,OK
@

AT-99

Repair harness or con-
nector.

Gl

A

EM

Ch

h Fﬂ T




TROUBLE DIAGNOSES — A/T Shift Lock System

SAYSE73G

DISCAONNECT ’E

o
_is
Control unit LB
terminat ’
D,
W N
SATH64G

[Tl
L1

Control unit
terminat /8

SATEBSG

Diagnostic Procedure (Cont’d)

l

CHECK INPUT SIGNAL NG

hd

(DETENTION SWITCH).
1. Reconnect control unit harness con-
nector.

2. Turn ignition switch from “OFF" to
"“ON" positioen. (Do not start engine.)

E1 3. Set selector tever in “P" posi-
tion and release selector lever
hutton.
When selector lever cannot be
moved from “P” position with
brake pedal depressed, set igni-
tion key to “ACC" position and
move tever, Then set ignition
key to ““ON”’ position.

4, Disconnect contrel unit harness
connector.

5. Check continuity between control
unit harness terminal ® and
ground.

Continuity should not exist.

OK

Y

Check detention switch-
—shift.

Refer to "COMPONENT
CHECK'' (AT-105).

CHECK INPUT SIGNAL NG

(DETENTION SWITCH).

1. Turn ignition switch to "ON" posi-

tien. (Do not start engine.)

IH 2 check continuity between control
unit harness terminal @ and
ground with brake pedal
depressed and selector lever
button pushed.

Conlinuity should exist.

3. Check continuity between control
unit harness terminal (& and
ground with selector lever set in |
any position except “P"".

Battery voltage should exist.

LOK

AT-100

Check the following

items:

1. Harness continuity
between control unit
harness terminal (&
and detention switch
harness terminal (8)

2. Harness continuity
between detention
switch harness termi-
nal (& and ground

3. Detention switch
Refer to “'COMPONENT
CHECK" (AT-105}).
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure (Cont’d)

CONNECT [
4
Tl
[s) BE l
5]
= CHECK INPUT SIGNAL NG | Check the following
Control Unit Jorv (STOP LAMP SWITCH). | items:
S ® / 1. Turn ignition switch to “ON" posi- 1. Harness continuity
tion. {Do not start engine.} between control unit
‘\Lf/_\ "‘r 2. Check voltage between control unit harness terminal (5
harness terminal (3 and ground. and stop lamp switch
SATSE6G harness terminal (2
i 5 Brakedpedal 5 VoItange 2. Harness continuity
B epresse attery voltage between stop lamp
Released 0 . .
switch harness lermi-
OK nal @ and fuse
3. Stop lamp switch
Refer to "COMPONENT
CHECK" (AT-105).
E v
1. Set selector lever in "'P’" position. NGk Check harness continuity
CHECK OUTPUT SIGNAL "| between control unit har-
SATS74G| | (SHIFT LOCK SOLENOGID). ness termiral (1) and
2. Turn ignition swiich to "ON" posi- shift lock solenoid har-
10 .
. % iﬁg tion. (Do not start engine.) ness terminal (@ .
m] 3. Check voltage between shift lock
Shift lock o harness connector terminal (I
harness 111 and body ground.
connector
L/R ‘ Brake pedal Voltage
J Depressed Battery voltage
Released 0
/N A
@\ 4. Turn ignition switch from “CN"" to
SAT764G “QFF"' position.
ﬂ] 5. Check voltage between shift lock
m COmNECT harness connector terminal (3)
Gj] ﬁ and ground with brake pedal
. depressed.
[o ¥
T ov
_ Shift lock
harness LR OK
- o connector v
CHECK GROUND CIRCUIT FOR SHIFT  |NG | Repair harness or con-
% LOCK SOLENOID. ™| nector.
1. Disconnect shift fock harness con-
SATSGBG nector-.
2. Check continuity between shift lock
“ﬁgﬁr [ harness terminal {§ and ground.
Continulty should exist.
[ToX + OK
L1 Tl
. ©
Shifl lock
harness
connectar
i
SAT563G
AT-101

EM

EF
EGC

FE

cL

\F1 T

FA

R

©o
pei]

[
=]

BF

HA



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure (Cont'd)

©

!

105).

Check shift lock solenoid.
Refer to “GOMPONENT CHECK™" (AT-

NG

OK

h 4

Replace A/T shift lock
control device assembly.

1. Reconnect shift lock harness connec-
tor.

2, Turn ignition switch from “OFF"' to
"ON'' position. (Do not start engine.)

3. Recheck shift lock operation.

NG

.| 1. Perform control unit

input/output signal
inspection test.

2. If NG, recheck harness
connector connection.

OK

¥

INSPECTION END

AT-102
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TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

To steering

- f lock @E

Steering

Key interlock L@

EF
EC

FEE

cL

k Detention switch /
>3 ! Casing
RS oz / cap
B w 5] ,
B,
\
A | o
o % Il S T
Shift lock o -
solenoid

' —r——— T
: : FLOOR SHIFT
{COLUMN SHIFT) ( ) SATS70G

TF
PD
_ REMOVAL
Slider Adjuster holder 1. Remove snap .pin temporarily and remove key interlock P&
cable from vehicle.
R 2. -Unlock slider from adjuster holder and remove rod from ah
b
cable. .
p— 3. Install rod to control device with snap pin.
4. Remove self-shear type screws. (Tilt type) B8R
Unlock '
<:| Rod
SATS71G ST
INSTALLATION '
1. Setkey interlock cable to steering lock assembly and install 87
/\ lock plate.
2. Install steering lock with self-shear type screws and then HA
cut off the screw heads. (Tilt type) ok
3. Clamp cable to steering column and fix to controf cable with
band. EL
' 4. Set control tever to P position. =
_ Key interlock 5. Insert rod into adjuster holder.
Steering cable ,
lock 6. Install casing cap to bracket. I
satessF| 7. Move slider in order to fix adjuster holder to rod. ‘

AT-103 : 651



TROUBLE DIAGNOSES — A/T Shift Lock System

F y
HS.

CONNECT

B-pin connector

e Pin connector terminal layout.

Shift Lock Control Unit Inspection

¢ Measure voltage between each terminal and terminal
by following “Shift Lock Control Unit Inspection Table”.

11 O |2
4]s]s[X]8
SATS75G
Shift Lock Control Unit inspection Table
{Data are reference values.)
Terminal No. . )
ftem Condition Judgment standard
@ S
@ - Battery voltage
4 Shift lock signal When selector lever is set in P’ posi-
tion and brake pedal is depressed.
Except above oV
2 Power source Any condition Battery voltage
When brake pedal is depressed. Battery voltage
5 Stop lamp switch
8 When brake pedat is released. o
o When key is inserted into key cylinder and seiector lever
) ) is set in P’ position with selector lever button pushed. Battery voltage
6 Detention switch » When selector lever is set in any position except "P".
Except above ' oV
@ Battery voltage
1 Ignition signal :
Except above ov
8 — Ground — —

AT-104
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TROUBLE DIAGNOSES — A/T Shift Lock System

.Component Check

-ﬂ DMSCONNELT =5
Gé} S~ SHIFT LOCK SOLENOID
i e Shift lock e Check operation by applying battery voltage to shift lock
harness connector harness connector. @]”
\f1ﬁ
SATO93H EM
comeer DETENTION SWITCH
i =5
E@ E: e Check continuity between terminals &) and 4 of shift lock L{
harness connector.
Condition _ Continuity EEF@&
When selector lever is set in “P" position and No
selector lever button is released =T
- i
Except above Yes
SAT5790 _ Ch.
STOP LAMP SWITCH
T D?"Nm e Check continuity between terminals @ and @ of stop M7
(@) 1S lamp swiich harness connector. '
m Stop lamp switch
314 harness cannector GCondition Caontinuity AT
When brake pedal is depressed Yes
When brake pedal is released No TE
_ | Check stop lamp switch after adjusting brake pedal — refer fo -
saTisoH|  section BR. =)

A,

1B
AT-105 ' 653



~ON-VEHICLE SERVICE

Tube braCket_i
\{@a ;

SATO74B

Control Valve Assembly and Accumulators
Inspection '

— RE4RO1A —

1. Remove exhaust front tube.
2. Remove cil pan and gasket and drain ATF.

3. Remove fluid temperature sensor-1 if necessary.
4. Remove oil strainer.

5. Remove control valve assembly by removing-fixing bolts
and disconnecting harness connector.

Bolt length and location

Bolt symbol £ mm {in} QE P
® 33 (1.30)
45 (1.77)

6. Remove solenoids and valves from valve body if neces-
sary.
7. Remove ferminal cord assembly if necessary.

8. Remove accumulator A, B, C and D by applying com-
pressed air if necessary.

¢ Hold each piston with rag.
Reinstall any part removed.
Always use new sealing parts.

o ©

AT-106
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ON-VEHICLE SERVICE

‘Control Valve Assembly and 'Accurnulators'
Inspection (Cont’d)

— Connector
\"O ) & £ 8- —5? _— RL4R01A —
Al 1. Remove oil pan and gasket and drain ATF.
1 A J 2. Remove oil strainer.
[a]
<:| [/—EJ o %%\ 3. Disconnect harness connector. Gl

ro Q_8.~0 _GDO
Front ﬂ (/_@/lﬂz/; "

i A 5 &) 3
/ b A Z/
Oil strainer Connector

SATH03C =]

4. Remove control valve assembly by removing fixing bolts.

g Bolt length and location e
Bolt symbol £ mm (in) = &
@? @ ® ® 33 (1.30) EC
S - o ——— 45 (1.77)
5 29 ® FE
(B o@ﬂ‘ 9, @ & Be careful not to drop manual valve out of valve body.
- ® 5. SR::;‘uove solencoids and valves from valve body if neces- el
[ ﬁf P 3 (B 6. Rem.ove terminal cord assembly if necessary.
ks /|| | ® MT
B
o @ @
Ry @
B

® TF
® ® & ® ®

SAT714C ) [;D:@

7. Remove accumulator A, B, C and D by applying com-
pressed air if necessary. EA

Hold each piston with rag.
8. Reinstall any part removed. i
Always use new sealing parts. RA

BATO74B ST

Revolution Sensor Replacement — RE4R01A

— 4WD model — 8E
1. Remove rear engine mounting member from side member
while supporting A/T with transfer case with jack. HA

Lower A/T with transfer case as much as possible.
Remove revolution sensor from A/T.
Reinstall any part removed. BL

Always use new sealing parts.

o poN

D3
AT-107 655




ON-VEHICLE SERVICE

Revalution
sensoy

SAT807C

Col T g
/7 3@33;6660'0 \ y D

uzsoszf))’ 7 '

PASN i

o v
S
VLN

N

e

SATO033E

\ §T33200

J26082)

000

SATE14G

o~

e
A/T cantrol
cable ~
o

SATO/8B

Revolution Sensor Replacement — RE4R01A
(Cont’d)
— 2WD model —

e Remove revolution sensor from A/T.
¢ Always use new sealing paris.

Rear Oil Seal Replacement
— 4WD model —

Remove rear cil seal. :
Install rear oif seal.

Apply ATF before installing.
Reinstall any part removed.

>0 L

— 2WD model —

1. Remove propeller shaft from vehicle. — Refer to section
PD.

2. Remove rear oil seal,

3. Install rear oil seal.

Appiy ATF before installing.
4. Reinstall any part removed.

Parking Components Inspection

— 4WD model —
1. Remove propeller shaft. -— Refer to section PD.

2. Remove transfer case from vehicle. — Refer to section TF.

3. Remove manual control linkage bracket from adapter case.

Support A/T assembly with a jack.

Remove adapter case from transmission case.
Replace parking components if necessary.
Reinstall any part removed.

Always use new sealing parts.

¢ NoOA

AT-108

Remove transfer case from vehicle. — Refer to section TF,

656



ON-VEHICLE SERVICE

‘Parking Components Inspection (Cont’d)

— 2WD model —
1. Remove propeller shaft from vehicle. — Refer to section
PD. '
2. Support A/T assembly with a jack.
3. Remove rear engine mounting member. Gk
4. Remove rear extension from transmission case.
5. Replace parking components if necessary. _
6. Reinstall any part removed. 1Y
e Always use new sealing paris.
SAT107C =i
Governor Valve — RL4R0O1A
1. Remove propeller shaft from vehicle. — Refer to section LG
Governor PD
valve -
‘/ £ assembly 2. Support A/T assembly with a jack. EF &
‘ 3. Remove rear engine mounting member from A/T assembly. EC
4. Remove rear extension from transmission case.
5 Remove governor valve assembly.
6. Inspect and repair governor valve assembly. Refer to FE
/ - “REPAIR FOR COMPONENT PARTS" (AT-165).
e "
SAT108G CL
P, (Full throttle position) Throttle Wire Adjustment — RL4R0O1A
R /_Thm“;edmm 1. While pressing lock plate, move adjusting tube in direction . T
", ' T ) ) “T”.
N . Pirestion |5 Return lock plate. AT
AN P, (idling position) ﬁ 3. Move throttle drum from “P,” to 'P,” quickly.
. ) 4. Ensure that throttle wire stroke L is within specified posi-
@ tion between full throttle and idie. ‘
Do Throttle wire stroke “L”: 38 - 42 mm (1.50 - 1.65 in) TF
e Adjust throttie wire stroke when throttle wirefaccelerator
(atP.) wire is installed or after carburetor has been adjusted. B
L ' e Put marks on throttie wire to facilitate measuring wire "~
] at P, } stroke.
Adjusting tube In throtile wire stroke is improperly adjusted, the following EA
o problems may arise.
Engine side bracket e When full-open position “P;"" of throttle drum is closer to
Lock plate direction “'T", Sh!ft schedule will b.e as show:n by @ infig- pa
ure at left, and kickdown range will greatly increase.
Return spring e When full-open position “P,” of throttle drum is closer to
direction “U”, shift schedule will be as shown by D in fig- gy
' I ] Throttle wire case ure at left, and kickdown range will not occur.
5. After properly adjusting throttle wire, ensure the parting
SAT100C line is as straight as possible. §T
Nominal kickdown range
a/4 . =
}-/ 7 | BIF
) A A ' .
=
o
8§
iy
p
EL
0 .
Vehicle speed
SAT41 o3

AT-109 657



ON-VEHICLE SERVICE

——4 mm lOélE

Il"l
TO81B

Turn buckle

\\ | SR I PR
SAT082B

“P" position Do not

push
l Lock nut
4

Tum
buckle

SAT032G

Do not push

“P™ position

SATDAIG

Inhibitor Switch Adjustment

1. Remove manual control linkage from manual shaft of A/T
assembly.

2. Set manual shaft of A/T assembly in N’ position.

3. Loosen inhibitor switch fixing bolts.

4. Insert pin into adjustment holes in both inhibitor swntch and
manual shaft of A/T assembly as near vertical as possible.

5 Reinstall any part removed.

6. Check continuity of inhibitor switch. -— Refer to “Electrical
System” (AT-71).

Manual Control Linkage Adjustment

FLOOR SHIFT MODEL — 4WD

Move selector lever from “P’ position to “1" position. You
should be abie to feel the detents in each position.

If the detents cannot be felt or the pointer indicating the posi-
tion is improperly aligned, the linkage needs adjustment.

1. Place selector lever in “'P” position.

2. Loosen lock nuts.

3. Tighten turn buckie until aligns with inner cable, pulling
selector lever toward "R” position side without pushing
button.

4. Back off turn buckle T turn and tighten lock nuts to the
specified torque.

[UJ Lock nut 4.4 - 5.9 N'm
(0.45 - 0.60 kg-m, 3.3 - 4.3 #-Ib)

5. Move selector lever from ‘P position to ‘1" position.

Make sure that selector lever can move smoothly.

FLOOR SHIFT MODEL — 2WD

Move the selector lever from the P’ positicn to 17 paosition.
You should be able to feel the detents in each position.

If the detents cannot be felt or the pointer indicating the posi-
tion is improperly aligned, the linkage needs adjustment.

1. Place selector lever in *'P” position.

2. Loosen lock nuts.

3. Tighten lock nut @ until it touches trunnion, pulling selec-
tor lever toward “R" position side without pushing button.
4. Back off lock nut @ 1 turn and tighten lock nut (¥ to the
specified torque.
[): Lock nut 11 - 15 N'm
(1.1 - 1.5 kg-m, 8 - 11 ft-Ib)
5. Move selector lever from P’ position to “1” position.
Make sure that selector lever can move smoothly.

AT-110
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ON-VEHICLE SERVICE

Manual Control Linkage Adjustment (Cont’d)
COLUMN SHIFT MODEL

Move the selector lever from the P position to ‘1" position.
You should be able to feel the detents in each position.

If the detents cannot be felt or the pointer indicating the posi-
tion is improperly aligned, the linkage needs adjustment. @l
1. Place selector lever in “'P"’ position.

2. Loosen lock nuts.

A
EM
3. Tighten lock nut ® until it touches trunnion, pulling selec-
tor lever toward ""R” position side without pushing button. L
4.  Back off lock nut @® two turn and tighten lock nut @ to the
specified torque.
[C): Lock nut 11 - 15 N'm EF &
(1.1 - 1.5 kg-m, B - 11 ft-Ib) EC
FE
Position plate
SAT287A @L
5. Move selector lever from “P" position to tq position.
Make sure that selector lever can move smoothly. MT
TI=
P
Kickdown switch Kickdown Switch Adjustment
thread 1. Adjust accelerator cable — Refer to section FE. FA
Lock nut - TTatll
Stopper 8 - 12 Nom 2. Adjust clearance "“C" between stopper rubber and end of
rubber (0.8 - 1.2 kg-m, kickdown switch thread white depressing accelerator pedal
Ac;:ellera'lor 5.8 - 8.7 ft-lb) fully. iy
edal ’ . .
P Kickdown switch Clearance “C”: 0.3 - 1.0 mm (0.012 - 0.038 in)
BR
SAT449C : ST
BIE
HA
X

AT-111 ‘ 659



REMOVAL AND INSTALLATION

i/

B

Rear propelle
s P

e i - Rl
RV

r shaft

sfe
@ =
<]

Ef\ .

Front propeller shaft
/{(/\\

SATTE8C

SATB00C

Removal
— 4WD and 2WD model —

Remove exhaust front tube. (VG3CE engine model)
Remove fluid charging pipe from A/T assembly.

Remove oil cooler pipe from A/T assembly.

Plug up openings such as the fluid charging pipe hole, etc.
Remove propeller shaft.

— Refer to section PD.

Remove transfer control linkage from transfer.

Insert plug into rear oil seal after removing rear propeller
shaft.

Be careful not to damage spline, sleeve yoke and rear oil
seal. '
Remove torsion bar springs. — Refer to section FA. Then
remove second crossmember. (4WD model)

Remove speedometer cable from transfer assembly or A/T
assembly.

Remove A/T contral cable from A/T assembly. (4WD model)
Remove A/T control linkage from selector lever. (2WD
model) _ '
Disconnect A/T harness connectors.

Remove starter motor.

Remove gusset securing engine to A/T assembly. (VG30E
engine model)

Remove bolis securing torque converter to drive plate.

Remove the bolts by turning crankshaft.

AT-112
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REMOVAL AND INSTALLATION

SATS03IC

.
\\\ @n/&:}z
Straightedge
¥ g g

4 S)
\/Scale

//M SATO17B

Removal (Cont’d)

-— 4WD model —
o Support A/T and transfer assembly with a jack.
¢ Remove rear mounting bracket from body and A/T assem-
bly.
¢ Remove bolts securing A/T assembly to engine.
e [ower A/T assembly with transfer.
— 2WD model —
e Support A/T assembly with a jack.
¢ Remove rear mounting bracket from body and A/T assem-
bly.
¢ Remove bolts securing ALT assembly to engine.
¢ Pull A/T assembly backwards,
e Secure torque converter to prevent it from dropping.
e Secure A/T assembly fo a jack.
& Slant and lower A/T assembly.
Installation
e Drive plate runout
Maximum allowable runout:
0.5 mm (0.020 in) _
i this runout is out of specification, replace drive plate with
ring gear.
e When connecting torque converter to transmission, mea-

sure distance “A” to be certain that they are correctly
assembled.
Distance “A”:
26.0 mm (1.024 in) or more

AT-113
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e

LC

EF &
EC

FE

CL

T

[lefp)]

8T
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=l

i
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REMOVAL AND INSTALLATION

® A/T 1o engine

® Engine {gusset}
to A/T

SATE06C

Installation (Cont’d)

o Install converter to drive plate.
e After converter is installed to drive plate, rotate crankshatt

several turns and check to be sure that transmission
rotates freely without binding.

e Tighten bolts securing transmission.
— KAZ24E engine model —

Tightening torque Bolt length "¢”
N-m (kg-m, ft-Ib) mm {in)
{ 39- 49 (4.0 - 5.0, 20 - 36) 45 (1.77)
(3 39-49 (4.0 - 5.0, 29 - 36) 40 (1.57)
— VG30E engine model —
Bolt No. N g, e "
a 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 50 {1.97)
3 29 -39 (3.0-4.0, 22 - 29) 25 (0.98)
Gusset to engine 29 -39 (3.0-4.0, 22 - 29) 20 (0.79)

e Reinstali any part removed.

e Check fluid ievel in transmission.

e Move selector lever through all position to be sure that
transmission operates correctly.
With parking brake applied, rotate engine at idling. Move
selector lever through “N” to “D”, to "2", to “1” and to
“R". A slight shock should be felt by hand gripping selec-
tor each time transmission is shifted.

] Perform road test. — Refer to “ROAD TESTING™ (AT-20).

AT-114
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MAJOR OVERHAUL

RE4RO1A

Spring seat
[5): Nem (kg-m, ft-Ib) Side seal /'
Q: Apply recommended sealant . Cam ring return spring
{Nissah genuine part: Side seal A\\ é //’ Gl
KP610-00250) or equivalent. Pivot pin ;
. Apply ATF. : ﬂ L@ - / :
.E:,‘ . Apply petroleum jelly. Controf piston | RA
% : Select with proper thickness. Rotor . .
¥ : Adjustment is required. Pivot ?'“
Qi pump housing il seal Cam ring
o Q P O-ring EM
O-ring 34 { (P) Friction ring
_ Vane
74 -78
(7.5- 7.8, 54 - 56) /Vane ring L©
Oil pump housing
p Q @ O-ring EF
Jg Bﬂ EC
@ Retaining plate % G
e housing @3@ / elaning pia cL

Toquue converter
(4.5 - 6.0, 33 - 43)
e

3 GTE Oil seal
(X D-ring
® Oil pump cover

(P) Needla bearing

bea’rflng race % .
(P) Needie bearing 7
-
Brake band > i
29 Gasket - : B
S K2 F) Bearing race
Q {P) Seal ring
-~
® Ol pump thrust Front sun gear 2}

Oil s o
il pump cover ER (F) Needle bearing

b4 Overrun clutch hub
_ High clutch/hub ® Needle £
B Needle bearing ;' bearing é

(P) Bearing race
® Thrust washer BR

washer *

High clutch a;sembly

Retaining pfate &

~Snap ring
End bearing

Forward one-way clutch ST

Front internal gear
(with rear planetary carrier)

-
Q Output shaft front snap ringb
| =

P
AY)

End hearing
Snap ring BlF

Forward clutch hub

—IHA (F) Thrust washer HIA

TR (P) Needie bearing Rear internal gear :
ETR (P) Bearing race
EL

Front planetary carrier

sataseea D
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MAJOR OVERHAUL

Retaining plate

Retaining plate %

&
///F{etaining plate /

(P} Needte bearing

Snap ring

RE4R01A (Cont'd)

X D-ring
3 T Ol seal
Low one-way clutch inner race

[
;@@ |

)21 - 26 /

21 -27,

/15 - 20) gj/—[U_'I

P
Overrun clutch assembiy

L
D

/
Q K P) Seal ring
e

=Y
e

Forward clulch assemnbly
-~

5-7

Parking pawl components

- {0.5 - 0.7,
. 4 .
/.Snap rng i |_Low & reverse ! 36-50)
i Side plate brake assembly
EFA®) Low one-way clutch % i Revolution sensor S—— B (ATE) O-ring
Snap ring .
. Needie bearing )

24 GBTE> Of seal @t@@

IUJ 4-8 Spacer

_ Manual shaft
Inhibitor switch

o Oil seal--

./—63 Rear oil seal
®

Terminal cord assembly

4WD

Adapter case

/ ¥

o P/k. 3 24 . 29 g\)g @

29_39/ [raring ra (24 - 3.0, 17'%& 2

a0 s wEme 3L
O/Q-ring Parking

actuator
Q QOutput shaft rear snap ring

[C) 20 - 25 (2.0 - 25, 14 - 18)
Transmission

case
I
{04 - 06, 2“9; 4.3) ' Q O-ring Speedometer pinion assembly
Detent spring o Parking gear Lock\a
p d 2 /
N 4 : late .
31 - 42 [ Merrtal D'jt;,/ N '/éT Needle bearing T @\ /[ @®
(32-43,23 - 31). 7% \/ i[5 i l//.//—/é é" 1 “output shan | | '\ Rear ofl seal
Anchor end bolt ¥ g ‘.:, i | !
: X 2 | g 1lo— | o
24 (ATE> Dering O-ring_ gL B —Q O-ring
D-ring ~~. 12 Bl—H
o : i AccumulamrJ_g s gl.j'—'—“ L Accumulator
| Servo I// Control valve _ & £523 it
assembly assembly

@

¥ @TE> O-ring

%) D-ring

Gasket Q—@
7-97-00

v

2
NS

Ol pan Revolution
H 7-9(07-039 51 -6.5) sensor
Washer 5-7
Drain plug [J] 29 - 38 (3.0 - 4.0, 22 - 29) ‘5,065_'5?;7;'
QOil cooler tube bracket '

, 5.1 - e.s)\ﬁ 7-9 (07 - 09, 5.1 - 65)

[0 : N-m (xg-m, fi-b)

SATO95H
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MAJOR OVERHAUL

RL4R01A

i t
[UJ b Side seal Spring sea
: Nem (kg-m, ft-1B)
4 : Apply recommended sealant Side sea! Cam ring return 5"29 &l
{Nissan genuine part: Pivot pi n /l
KP810-00250) or equivalent. i
(ATE> : Apply ATF. Control pist
m
® : Apply petroleum jelly. ontrol piston . /ﬁ_ A,
* : Select with proper thickness. Pivot pm
vr : Adjustment is required,
Cam r|ng
£ (ATE> il pump housing oil seal Q@ O-ring B
-~
O-ring #34 B (P) Friction ring
O)7a-76 ' -
(7.5 - 7.8, 54 - 56) LG
EC
EE
-
/ggl’::i?:';er - Retaining plate * TL
[O] a4 - 59 N Tgrque converter
(4.5 - 60,33 - y -
MT

Q - Qil seal

16 - 21

{1.6 « 2.1, Q - D-ring .
12 - 15) B (P) Oil pump cover KT (B) Needls bearing AT

bearing race % .
e
ERAE) Needle bearing 7
-

Brake band

#24 Gasket '
Vi (P) Bearing race

—_— / ,

] ?:’ @ Seal ring Front |

> ront sun gear
Ol pump cover E P Oil pump thrust @) Needle beari b PD
p A eadle pearin
" washer # - 9 Overrun clutch hub

High clutch assembly High clutcllhub 8 B) Needle
K (F) Needle bearing bearing FA,
Bearing race (P) o’ ®
-

Retaining plate #

~

(B) Thrust washer SR
Snap ring

End bearing
3 Forward jutch ST
Front internal gear orward one-way clutcl
(with rear planatary carrier) .
NN End bearing
QOutput shaﬁ front snap nng ? Snap ring BN
@ % Forward clutch hub
) ] A
| , Rear sun gear Thrust washer HA
\/' g E™ (F) Nesdle bearing Rear infernal gear
(P) Bearing race EL

Front planetary carrler

saTaa7EA (DY
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MAJOR OVERHAUL
RL4R01A (Cont'd)

/ Retaining pin Ol seal €34 GTE>
Thi
Throttle _ rottle lever /‘
lever shaft \S\ Return spring
Throttle wire : g &{ Spring retainer
E-rin Q
{ J \9‘,//: 9 Q )
G% ' Ol seal £3¢
/ D-ting €3 7>

‘; Retaining plate #
-rin
2 (50:57- 0.7, 3.6 - i o
Qverrun clutch assembly
Retaining plate # — v S Il/ :;;‘;rli;way clutch @ /[
.3 - eal nng@@ .
\\\1% Forward clut{assembly g";@ @ ‘

. -
/Hetaining plate
Snap ring Needle bearing .
P - - Speedometer pinion
. ’ ® O-ring Q assembly
Snap ring " Loek
‘ ///S ide piate : T tovi & reverse plagp \ /{ . |
- rake assembt ear oil seal
Low one-way cluich P i —M} emsy AN
‘/ Snap ring Parking pawl component
Needle bearing §> \®
: ] &l ;
[ 29-30 ' % AR [ 20 - 25
e (3.0 - 4.0, / @\@\" . (20 - 25

¥ Manual shaft 22-20) [0) 24.29 24-30,17 - 22) \@9

Inhibitor switch [Parking rod

Qil seal
.. ) . %-ring Q @'
s-2 o &
Transmission
d
Detent spri/

case
[q a9 . 42 Manual plate

L[Uj 21.-26
(2.1 - 27, 15 - 20}

=

I \ Parking actuator
Output shaft
rear snap ring 8

[J5-7(05-0736-51
Governor valve

assembly
Oil distributor

Needle bearing

(3.2 - 43, 23 - 31) g RNy p2 Output shatt
Anchor end bolt Nl 2 RS L )
ng b4 GGTE> %g'"g @ B O-ring €24 GTE>
D-rlng __ o - -ring
b r.nglg'a;,g ) 3

ﬁAccumulator '— Accumulator

Servo I// Commtlafvalve_ i _ci_
assembly assembly o)
F O-ring K4 —z52 & [7-907-0951-65
O-ring 8 % =2 ® ! Qil strainer
Magnet
= Gasket 639
D-ring 8 CATED Oil pan

Gasket @
g“ Drain plug [C] 29 - 39 (3.0 - 4.0, 22 - 29)
il cooler tube gasket
“[A7-9 Self-sealing Iype bolt
(0.7 - 09, 51 - 65) 7.9
(0.7 - 09, 5.1 - 6.5) ) : Nem (kg-m, ft-ib)

SATO96H
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MAJOR OVERHAUL

Oil Channel — RE4RO1A

1 — 2 accumulator drain

3 -» 4 & N -» R accumulator shoulder pressure 1 > 2 accumulator back pressure
3 5 4 & N - R accumulator back pressure \ !—2 — 3 accumulator back pressure @[
)

Servo 2nd apply chamber pressure — ——N — D accumulator back pressure

£
Servo 3rd release chamber pressure —i | ——2 .» 3 accumulator shoulder pressure WA

Qil pump feedback pressure-— —— N —» D accumulator shoulder pressure

Servo 4th apply chamber pressure— Low & reverse brake pressure EM

Qil pump discharge pressure

Front lubricating hole~"]

High-clutch pressure

Torque converter pressure (lock-up released)
Reverse ciutch pressure

Torque converter pressure {lock-up applied)

Overrun clutch pressure

Forward clutch pressure LC

e e — ——————
i

* Accumulator back and

I
|
shoulder pressure are shown below. !
Back pressure Shoulder pressure }
f |

|

!

I

i I

Oil pump suction hole !

' Accumulator
piston

High-clutch pressure

Front lubricating hole

Qit pump discharge hole

Toerque converter pressure (lock-up released)

Torque converter pressure

b
:
|
Reverse clutch pressure 1‘
|
|
{lock-up applied) .

LK

Oit pump feedback pressure

Ol pump feedback Qil pump suction hale
pressure ¢ == AT
% = .
Qil pump discharge hole &S @‘"_’é’ Q;-g'
Front lubricating hole = = Oil pump suction hole
High-clutch pressure Torque converter pressure] P
Torque converter pressure (lock-up applied)
{lock-up released) Reverse clutch pressure
Farward clutch pressure
. PD

Overrun clutch pressure

[BLA,

BF
Qil cooler tube (OUT}
and rear lubricating hole
3 —» 4 & N » R accumulator back pressure  |H /&
Servo 4th apply chamber pressure

Servo 2nd apply
chamber pressure

@7)]
]

5

Oil cooler tube (IN) hole ]

-—Forward clulch pressure Servo 3rd chamber pressure

EL

SAT185B D3
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MAJOR OVERHAUL

Oil Channel — RL4R01A

~— 1 -> 2 accurnulator drain

3 - 4 & N » R accumulator shoulder pressure
3 — 4 & N - R accumulator back pressure \ /

1 — 2 accumulator back pressure
r 2 —» 3 accumulator back pressure

Serve 2nd apply chamber pressure —
Serve 3rd release chamber pressure —
Oil pump feedback pressure —

Servo 4th apply chamber pressure —

Qil pump discharge pressure -

Front lubricating hole -

High-clutch pressure

Torgue converter pressure {lock-up released)
Reverse clutch pressure

Torque converter pressure {lock-up applied)

~—— N — D accumulator back pressure

l———— 2 — 3 accumulator shoulder pressure
i —— N — D accumulator shoulder pressure
Low & reverse brake pressure

Overrun cluteh pressure

\ Giovernor pressure
Forward clutch pressure

QOil pump suction hele J

Reverse clutch pressure

High-clutch pressure
- Front lubricating hole
Qil pump discharge hole

(lock-up applied)

Qil pump feedback

Qil pump suction hole
pressure :

Ferward cluteh pressure
Overrun cluich pressure

Oil cooler tube (iN) hole -

~— Forward clutch pressure  geryg 3rd chamber pressure

AT-120

Torque converter pressure (lock-up released)

Torque converter pressure

Qil pump feedback pressure

Qil pump discharge hote
Front lubricating hole
High-clutch pressure

Torque converter pressure
(lock-up released)

-
: = Accumulator back and

| shoulder pressure are shown below.
1

1

Back pressure  Shoulder pressure

Accumulator
piston

|
|
I
I
]
|
]
i
;
|
|
|
1
!
3
i
3
b
|

Clutch pressure

Oil pump suction hole

Torque converter pressure
i \(Iock-up applied)

Reverse clutch pressure

Governor
pressure

rF
Qil cooler tube (QUT)
and rear lubricating hole
3 = 4 & N > R accumulator back pressure
Servo 4th apply chamber pressure

Servo 2nd apply
chamber pressure

SAT173C
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DISASSEMBLY

SATO18B

{Rotate)
Wire (Hold)

Kv31102100 (J37005)

SAT145H

Disassembly
-— RE4R01A and RLAR01A —

1.

Removing torque converter by holding it firmly and turning
while pulling straight out.

Check torgue converter one-way clutch.

Insert Tool into spline of one-way ciutch inner race.

Hook bearing support unitized with one-way clutch outer
race with suitable wire.

Check that one-way clutch inner race rotates only clock- '

wise with Tool while holding bearing support with wire.

Remove inhibitor switch from transmission case.

Remove oil pan.

Drain ATF from drain plug.

Raise oil pan by placing wooden blocks under converter
housing and adapter case. '

Separate the oil pan and transmission case.

Always place oil pan straight down so that foreign particles
inside will not move.

Place transmission into Tool with the control valve facing
up.

Check oil pan and cil strainer for accumulation of foreign
particles. _
If materials of clutch facing are found, clutch plates may be
worn.

If metal filings are found,. clutch piates, brake bands, etc.
may be worn.

If aluminum filings are found, bushings or aluminum cast
parts may be worn.

In above cases, replace torque converter and check unit for
cause of particle accumulation.

AT-122
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DISASSEMBLY

river

Screvt\l

£ Fluid temperature
- /sensnr

RL4R01A
S l. ‘o2 mn T
MOz
20 3y ’\\q_\
; Bt
A
e
e =
Q-ring 4 S W Ty =g
ri . ° ‘: =

SAT7126

Sereen

SATD25B

Disassembly (Cont’d)

7.

— RE4R01A —

e Remove torque converter clutch solenoid valve and fluid

temperature sensor-1 and 2 connectors.

o Be careful not to damage connector. @l
A
EM

— RL4R0O1A —

. Remove torque converter cluich solenoid valve and OD ¢

cancel sclengid connectors.
EC
FE
€L

8. Remove oil strainer.
a. Remove oil strainer from control valve assembly.

MIT
Then remove O-ring from oil strainer. \

TF

BD

b. Check oit strainer screen for damage.

AT-123



DISASSEMBLY

Front /
\Ilbe brackst {} Tube bracket
@
2R T ek

SAT3538

Disassembly (Cont’d)

9. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then
remove terminal clips.

b. Remove bolts & and @, and remove control valve assem-
bly from transmission.

Bolt £ mm {in) @E 2

& 33 (1.30)
45 (1.77)
AT-124
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DISASSEMBLY

RL4RO1A

@
/0

® ® @ ®

SAT146H

® PPV ® @

BAT1278

Disassembly (Cont’d)

Bolt - tmm (in) By
® 33 (1.30)
45 el
(1.77)
[
ER
LG
EF &
EC
FE
CL
— RE4RO1A —
¢. Remove solenoid connector. BT

e Be careful not to damage connector.

-— RE4R01A and RL4R0O1A —

d. Remove manual valve from control valve assembly.

AT-125




DISASSEMBLY

SAT715C

SATIU0A

SAT995A

i ST25850000
(J25721-A}

SAT027B

Disassembly (Cont’d)
10. Remove termina! cord assembly from transmission case
while pushing on stopper.

¢ Be careful not to damage cord. .
¢ Do nol remove terminal cord assembly unless it is dam-

aged.

11. Remove cenverter housing.
a. Remove converter housing from transmission case.

b. Remove traces of sealant.
e Be careful not to scraich converter housing.

12. Remave Q-ring from input shaft.

13. Remove cil pump assembly.
a. Attach Toocl to oil pump assembly and extract i_t evenly from

transmission case.

AT-126
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DISASSEMBLY
Disassembly (Cont’'d)

b. Remove O-ring from oil pump assembly.
c. Remove traces of sealant from oil pump housing.

e Be careful not to scratch pump housing.

&l

WA

EM

d. Remove needle beatring and thrust washer from oil pump
assembly. L

SAT108B GL

14. Remove input shaft and oil pump gasket.

TF

SATHEBA : FD

15. Remove brake band and band strut.
Loosen lock nut and remove band servo anchor end pin g
from transmission case.

SAT029B ST

b. Remove brake band and band strut from transmission
case. E}F

A

el

SATSBGA 3%

AT-127 675



DISASSEMBLY

Clip

SATE55

SAT030B

SATB17G

SATY6BA

Disassembly (Cont’d)-

C.

Hold brake band in a circular shape with clip.
Check brake band facing for damage, cracks, wear or
burns.

16. Remove front side clutch and gear components.

a.

b.
C.

d.

e.

f.

Remove clutch pack (reverse clutch, high clutch and front
sun gear) from transmission case.

Remove front bearing race from clutch pack.

Remove rear bearing race from clutch pack.

Remove front planetary carrier from transmission case.

Remove front needle bearing from front planetary carrier.
Remove rear bearing from front planetary carrier.

AT-128
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DISASSEMBLY
Disassembly (Cont’d)

g. Remove rear sun gear from transmission case.
Gl
M2
SATO7AA] EM
17. Remove rear extension or adapter case.
Remove rear extension or adapter case from transmission LE
case. )
b. Remove rear extension or adapter case gasket from trans-
mission case. ' ' EF
EC
FE
Cl.
MT
15
BAT716C : PD
4wWD 2WD c. Remove oil seal from rear extension or adapter case.
» Do not remove oil seal unless it is to be replaced. ER
gR
SAT146G ST
WD 2wD — RE4R0O1A —
d. Remove revolution sensor from rear extension or adapter [EF
case.
e. Remove O-ring from revolution sensor.
HA
EL
SAT147G En¥e

AT-129 77



DISASSEMBLY
Disassembly (Cont’d)
— RE4R01A and RL4ARMA —
18. Remove output shaft and parking gear.

— RLAR(MA —
a. Remove governor valve assembly.

Governor valve —\
assernbly

— RE4RCQ1A and RL4R01A —
k. Remove rear snap ring from cutput shaft.

¢. Slowly push output shaft all the way forward.
e Do not use excessive force.
d. Remove snap ring frem output shaft.

Pliers location

SATI57A




DISASSEMBLY

Disassembly (Cont’d)

RE4ARO1A

RL4RO1A

mission case.
f. Remove parking gear from cutput shaft.

SATT19C)

Needle bearing

T g. Remove needle bearing from transmission case. ~
N I
T e N ]
\f o
N V'

SATO33B

19. Remove rear side clutch and gear components.
a. Remove front internal gear.

SATIB4A

b. Remove bearing race from front internal gear.

BAT11DB!

AT-131

e. Remove output shaft and parking gear as a unit from trans-

LC

EF
EC

FE

BF

HA

EL



DISASSEMBLY

SAT148G

SATQ36B

SATO37B|

Disassembly (Cont’d)

c. Remove needle bearing from gear internal gear.

d. Remove rear internal gear, forward clutch hub and overrun
clutch hub as a set from fransmission case.

e. Remove needle bearing from overrun clutch hub.

f.  Remove overrun cluich hub from rear internai gear and

forward clutch hub.

g. Remove thrust washer from overrun clutch hub.

h. Remeve forward clutch assembly from transmission case.

AT-132
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DISASSEMBLY

SAT(38B

SAT040B

F
(2-3) ront E>

{34, N>R)
Accumulator Accumulator
piston B piston D
T z i
{N—D) 1=2)
Accumuiator Accumulator
piston A pistan C
SATE18G

SAT135C

Disassembly (Cont’d)

20. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.

b. Apply compressed air to oil hole until band servo piston

comes out of transmission case.

Hold piston with a rag and gradually direct air to oil hole.

c. Remove return springs.

d. Remove springs from accumulator pistons B, C and D.
e. Apply compressed air to each oil hole until piston comes T

out.

¢ Hold piston with a rag and gradually direct air to oil hole.

Identification of accumulator pistons A B

C

D

Identification of oii holes a b

c

d

f. Remove O-ring from each piston.

— RL4R0TA —

21. Remove throttle wire components if necessary.

a. Remove throttle wire from A/T assembly.

AT-133

G
MA

ER

TE

FD

BA

BR
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DISASSEMBLY
Disassembly (Cont’d)

b. Remove throttle lever shaft E-ring.
¢. Remove return spring.
d. Remove throttle lever.

e, Remove throtile lever shaft retaining pin and throttle lever
shaft.

— RE4R01A and RLAR01A —

22. Remove manual shaft components, if necessary.
a. Hold width across flats of manual shaft (cutside the trans-
mission case) and remove lock nut from shaft.

SATC41B

b. Remove retaining pin from transmission case.
r Manual plate
/ Retaining pin

' Qil seal
I: l jwﬁﬂ%ﬁanuai shaft
o= [ %
Lock nut L sl

- ]:D ransmission case

-

¢. While pushing detent spring down, remove manual plate
and parking rod from transmission case.

AT-134
682



DISASSEMBLY
Disassembly (Cont’d)

d. Remove manual shaft from transmission case.

e. Remove spacer and detent spring from transmission case.

f. Remove oil seal from transmission case.

SATO44B ED

AT-135



REPAIR FOR COMPONENT PARTS

Oil Pump — RE4R01A and RL4R01A

O nem (kg-m, ft-Ib)
Control piston Side seal EE®  (ATF): Apply ATF.
_\ ER P - Apply petroleum jelly.

Side seal BTl B

Pivot pin \
Qil seal
. O-ring @ QT \ \
Qil pump housing
R Friction ring IE ®
\, \ : Vane ring \ \

Cil pump cover assembly

Cam ring spring Reverse clutch seal ringX/ \/
Dee

High ¢lutch seal ring

Vane J

Spring seat L pivot pin E2E
Rotor Cam ring

SATB48AA

DISASSEMBLY

1. Loosen belts in numerical order and remove oil pump
cover.

SATB49A

2. Remove rotor, vane rings and vanes.

Inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor.

SATSE0A

3. While pushing on cam ring remove pivot pin.
e Be careful not to scratch oil pump housing.

SATB51A

AT-136
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REPAIR FOR COMPONENT PARTS

SATE52A

SATE53A

SATEE4A

SATEBSA

SATB56A

Qil Pump — RE4R01A and RL4R01A (Cont’'d)

4, While holding cam ring and spring lift out cam ring spring.
o Be careful not to damage oil pump housing.
e Hold cam ring spring to prevent it from jumping.

@Gl
WA

EM
5. Remove cam ring and cam ring spring from oil pump hous-

EF &
EC

Fle

6. Remove pivot pin from control piston and remove control
piston assembly. Wi

I

2

7. ‘Remove cil seal from oil pump housing.
e Be careful not to scratch oil pump housing. EA

RA
BR
8T

INSPECTION

Oil pump cover, rotor, vanes, control piston, side seals, cam BF
ring and friction ring

e Check for wear or damage. i
KA

EL

AT-137



REPAIR FOR COMPONENT PARTS

Rial

% Straight edge

indicator

14}

Control
piston
Cam ring

Vane

le=d ol

Oil pump
Rotor heusing

SATBSTA

Clearance ‘-”-7 /‘ Seal ring

W/_
— 7%
-
;
4] l »
SATE58A
ST33200000
(J26082)

SATOB1E

SATB54A

SATEEDA

Oil Pump — RE4R01A and RL4R01A (Cont'd)
Side clearances

e Measure side clearances between end of oil pump housing
and cam ring, rotor, vanes and control piston in at least four
places aleng their circumferences. Maximum measured
values should be within specified ranges.

s Betore measuring side clearance, check that friction rings,
O-ring, conirol piston side seals and cam ring spring are
removed.

Standard clearance (Cam ring, rotor, vanes and
control piston): '
Refer to SDS (AT-217).

e If not within standard clearance, replace oil pump assem-
bly except oil pump cover assembly.

Seal ring clearance

e Measure clearance between seal ring and ring groove.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm {0.0098 in}
e | not within wear limit, replace oil pump cover assembly.

ASSEMBLY
1. Drive oil seal into oil pump housing.
e Apply ATF to outer periphery and lip surface.

2. Install cam ring in cil pump housing by the following steps.
a. Install side seal on control piston.

¢ Pay altention to ils direclion — Black surface goes toward
control piston.
e Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

¢. Install O-ring and friction ring on cam ring.
o Apply pelroleum jelly io O-ring.

AT-138
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REPAIR FOR COMPONENT PARTS

Oil Pump — RE4R01A and RL4R01A (Cont'd)

d. Assemble cam ring, cam ring spring and spring seat. Install
spring by pushing it against pump housing.

A

SATGB1A EM

e. While pushing on cam ring install pivot pin.
LG

BF &

EC

SATEE1A @L

3. Instail rotor, vanes and vane rings.
e Pay attention to direction of rotor. MT

TF

4. Install oil pump housing and oil pump cover.
a. Wrap masking tape around splines of oil pump cover zg
assembly to protect seal. Positicn oil pump cover assem-
bty in oil pump housing assembly, then remove masking
- tape. RA
b. Tighten bolts in a criss-cross pattern.

SATE49A ST

5. Install seal rings carefully after packing ring grooves with
petroleum jelly. Press rings down into jelly fo a close fit. BE

ﬁ’;’;{‘"ﬂ;’gg # Seal rings come in two different diameters. Check fit care-
]G] fully in each groove.
Large dia. Small dia. seal ring: HA
seal rings No mark
ERE 3 Large dia. seal ring:
e i BN = Yellow mark in area shown by arrow EL
— e Do not spread gap of seal ring excessively while installing.
= e

It may deform ring.
SATE63A tDH
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly — RE4R01A

Torque converter clutch

Tl10-13(10-13,7-9)— solenoid valve

Fluid temperature sensor

Harness clip

Harness clips

[OJ7-9(07-0951- 5.5)%
\\

83

O L Pt Lower body
“, s Orifice check spring
- .‘ /@/%/_H Orifice check valve
5, v .‘3 =
\ [
Orifice check valve ® < o B : Reamer bolt
Reamer bolt__.% VT C L .
Pilot filter — A

Lower separate gasket §34

Separator plate

Upper separate gasket 63

Side plate

Support plates

Steel ball

Upper body

3-unit solencid assembly
toverrun clutch solenoid valve and
shift solenoid valves A and B)

_ (3 : Nem (kg-m, ft1b)
[C)7-9(7-0951-865

SATE55G
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REPAIR FOR COMPONENT PARTS :

Control Valve Assembly — RE4R01A (Cont’d)
DISASSEMBLY

1. Remove solencid valves.

a. Remove torque converter cluich solencid valve and side
plate from lower body. _

b. Remove O-ring from solenoid valve. Gl

MA

SATEE5A ' EM

Remove line pressure solencid valve from upper body.
Remove O-ring from sotenoid valve. LE

Qo

EF &
EC

SATES7A 7 GL

- |Shift solencid vaive A
—_— — .

g7 ift solenoid valve B
f A ?E ey (‘;\\ -

o ‘—rf\ @@ e. Remove 3-unit solenocid valve assembly from upper body.
o /nj\”éuw J f. Remove O-rings from solenoid valves. MT

Overrun clutch
solenoid valve

2. Disassemble upper and lower bodies.

a. Place upper body facedown, and remove bolts, reamer A
bolts and support plates.

b. Remove lower body, separator plate and separate gasket
as a unit from upper body. BA

¢ Be careful nol to drop pilot filter, orifice check valve, spring
and steel balls,

ST

c. Place lower body facedown, and remove separator gasket
and separator plate. BE

d. Remove pilot filter, orifice check valve and orifice check

spring.

KA
EL
SATET0A ‘ (DX

AT-141 689



REPAIR FOR COMPONENT PARTS
Control Valve Assembly — RE4R01A (Cont’d)

Check to see that steel balls are properly positioned in

e.
upper body and then remove them from upper body.

INSPECTION

Lower and upper bodies
Check to see that there are pins and retainer plates in

®
lower body.
SATE72A
e Check tfo see that there are pins and retainer plates in
upper body.
¢ Be careful not to lose these parts.
SATET3A

Check to make sure that oil circuits are clean and free from

Tube
connector -~ =1 q'? E@%’:‘; damage.
' ¢ Check tube brackets and tube connectors for damage.

Trube bracket ®

Separator plates
Check to make sure that separator plate is free of damage

and not deformed and oil holes are clean.

oo 28
o

5
oD,
vo

= ol oo

SATE75A

690
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REPAIR FOR COMPONENT PARTS

SAT676A

Torque converter
clutch solencid valve

Line pressure
solenoid valve

SATO95B

Fluid temperature
sensor-1

Fluid temperature
sensor-2

SAT096B

SATET1A

Control Valve Assembly — RE4R01A (Cont’d)
Pilot filter
e Check to make sure that filter is not clogged or damaged.

Gl
A
EM
Torque converter clutch solenoid valve
e Check that filter is not clogged or damaged. L
e Measure resistance. — Refer to “Eiectrical Components
Inspection’ {(AT-72). EF
Line pressure solenoid valve E“r©
e Check that filter is not clogged or damaged.
e Measure resistance. — Refer to “Electrical Compenents B
Inspection” (AT-72). -
GL
3-unit solenoid valve assembly (Overrun clutch solenoid
valve and shift solenoid valves A and B) MIT
e Measure resistance of each solenoid valve. — Refer to
“Electrical Components Inspection” (AT-72).
TE

PO

Fluid temperature sensor-1 and -2

e Measure resistance. — Refer to “‘Electrical Components FA
Inspection” {(AT-72).

&T
ASSEMBLY
1. Instail upper and lower bodies. BE
a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.
HA
EL
DX

AT-143



REPAIR FOR COMPONENT PARTS

Reamer bolt
(long)

e 562
. 00 = T .o bl ©
P8 Bo o, L0 o
= “ e *p "aB
2 © «7, Bor o
- can . 2 e o
-] =, B s0
VDro o035, ¢ =0 o
Do = ¢OF P00
32 B 070 Jn
o ros o . o
-oﬂ_?ﬂ‘g e+ O o
hadats) =1-1) o
o Boygro!
- dalg _o-
= H
(=7

Reamer bolt (éhorﬂ

SATE81A

SATE82A

*’_j‘/ Bott length: 5 ,,,i:r{@ '.’(f
< 33 mm (1.30 In) & (Q)
£oo2 P 8 8 === Bolt length:
27 mm
(1.06 in)

SATGB3A

SATEBAA

Control Valve Assembly — RE4R01A (Cont'd)

b. Install reamer boits from bottem of upper body and instal!

C.

d.

e.

separate gaskets.

Piace oil circuit of lower body tace up. Install orifice check
spring, orifice check valve and pilot filter.

Install lower separate gaskets and separator plates on
lower body.

install and temporarily tighten support plates, fluid temper-
ature sensor-2 and tube brackets.

Temporarily assemble lower and upper bodies, using
reamer bolt as a guide.

Be careful not to dislocate or drop steel halls, orifice check
spring, orifice check valve and pilot filter.
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REPAIR FOR COMPONENT PARTS

SATB85A

Line pressure
solenoid valve

Overrun clutch

solenoid valve SATI50G

Control Valve Assembly — RE4R01A (Cont’d)

dg. Install and temporarily tighten bolts and tube brackets in

their proper locations.
Bolt length and location

Bolt symbol a b c _ d al
Bolt length mm (in}| 70 (2.78) | 50 (1.97} | 33 (1.30) | 27 (1.06) ‘
MA
EM
2. Install solenoid valves.
a. Attach O-ring and install torque converter clutch solenoid LG
valve and side plates onto lower body. )
EC
FE
CL
b. Attach O-rings and install 3-unit solenoid valve assembly
cnto upper body. MT

¢c. Attach O-ring and install line pressure solenoid valve onto

upper body.
3. Tighten all bolts.

AT-145




REPAIR FOR COMPONENT PARTS

Control Valve Assembly — RL4R0O1A

D10-13010-137-9)

0D cancel solengid

) Bz7-9
O-rin {0.7 - 0.9, 5.1 - 6.5)
"L o %{
2'1

5

s Lower body

éé/ Orifice check spring
Orifice check valve

Separator plate

/
y
/
|"’

. Support plates

1

o

Upper body

_‘3-’3 Reamer bolt

/ QO-ring Q ATED - é/

<,J_5> Torque converter clutch

Reamer bolt solenoid valve

:DJ : Nem (kg-m, ft-ib) g\@ 10-13{10-13,7-9)
. Apply ATF.

SATIBSFA
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REPAIR FOR COMPONENT PARTS

QD cancel
solenoid

SAT123CA

Torque converter
cluich solenoid valve

SAT144G

SAT138C

SAT874C

SATT26C

Control Valve Assembly — RL4R01A (Cont'd)
DISASSEMBLY

1.
a.

b.

e.

Remove solenoids.

Remove OD cancel solenoid and side plate from lower
body.

Remove O-ring from solenoid, Gl

Remove torque converter clutch solenoid valve from upper

Remove O-ring from solenocid valve.

EF

FE

GL

Disassemble upper and lower bodies.

Place upper body facedown, and remove bolts, reamer T
bolts and support plates.

Remove lower body, separator plate and separate gasket

as a unit from upper body.
Be careful not to drop orifice check valve, spring and steel

balls.

T
P
Place lower body facedown, and remove separator plate.
Remove orifice check valve and orifice check spring. BB
RA
8T
Check to see that steel balls are properly positioned in
upper bady and then remove them from upper body. B
RA

EL

10X
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REPAIR FOR COMPONENT PARTS

SAT138C

SAT146C

Tube bratket

Tube
connector

SAT141C

SATI31G

SAT726C

Control Valve Assembly — RL4R01A (Cont'd)
INSPECTION '

Lower and upper bodies

e Check to see that there are pins and retainer plates in
lower body.

e Check to see that there are pins and retainer plates in
upper body.

® Be careful not to lose these parts.

e Check to make sure that ¢il circuits are clean and free from
damage.
e Check tube brackets and tube connectors for damage.

Separator plates

e Check to make sure that separator plate is free of damage
and not deformed and oil holes are clean. '

OD cancel solenoid and torque converter clutch solenoid

valve

e Check that filter is not clogged or damaged.
e Measure resistance. — Refer to “Electrical Components
Inspection” (AT-72).

ASSEMBLY

1. Install upper and lower bodies. |
a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.

AT-148
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly — RL4RO1A (Cont’d)

b. Install reamer bolts from bottom of upper body and install

Reamer bolt Reamer - - separate gaskets.
Y(Longl _ bolt

WA
=M
c. Place oil circuit of lower body face up. Install orifice check
spring, orifice check valve. e
D: mm (in)
2.0 (0.079)
EF &
Crifice
check valve -
Orifice FE
check
spring
SAT763G €L

d. Install separator plates on lower body.
e. Install and temporarily tighten support plates and tube MT
brackets.

TF

L: 24 {0.94} L: 33 (1.30)

PD

FA&

RA,

BR

Unit: rom (in}
SAT128C §T

f. Temporarily assembie lower and upper bodies, using
reamer bolt as a guide. : BE

e Be careful not to dislocate or drop steel balls, orifice check
spring and orifice check valve,

EL

SATI98B LD
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REPAIR FOR COMPONENT PARTS

SAT142C

g Side plate
OU@ OD cancel solenoid

Torque converter
clutch sofencid valve

SAT144G

Control Valve Assembly — RL4R01A (Cont’'d)

g. Install and temporarily tighten boits and tube brackets in

their proper locations.
Bolt length and location:

[tem

Bolt symbol

a

Bolt length

mm (in}

45 (1.77)

33 {1.30)

2. install solenoids.

a. Attach O-ring and install OD cancel solenoid and side

plates onto lower body.

b. Attach O-ring and install torque converter clutch sclenoid

valve onto upper body.
3. Tighten bolt.

AT-130
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body — RE4R01A
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Numbers preceding valve springs correspond with those shown in Spring Chart on page AT-154,
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REPAIR FOR COMPONENT PARTS

SATS34A

//

@ \Q/r\%\:%\“‘
(=N
\ﬂ/‘ééa NG

S SATB23A
u//(///:‘;/‘;:‘:;m]&.,“\:—:av

Y
Q%OJ:Z;J// =

Tt AT & t

Soft hammer

SAT824A

Retainer plate

SATE25A

Control Valve Upper Body — RE4R01A (Cont’d)
DISASSEMBLY

1.

a.

N

Remove valves at parallel pins.
Do not use a magnetic hand.

Use a wire paper clip to push out parallel pins.

Remove paraliel pins while pressing their corresponding
plugs and sieeves. ‘

Remove plug slowly to prevent internal parts from jumping
out.

Place mating surface of valve facedown, and remove inter-
nal parts.

If a valve is hard to remove, place valve body facedown and
lightly tap it with a soft hammer.
Be careful not to drop or damage valves and sleeves.

Remove valves at retainer plates.
Pry out retainer plate with wire paper clip.

AT-152
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body — RE4R01A (Cont’d)

b. Remove retainer plates while holding spring.

SATBI6A EM

c. Place mating surface of valve facedown, and remove inter-
nal parts. e
e If a valve is hard to remove, lightly tap valve body with a
soft hammer.

S=
# Be careful not to drop or damage valves, sleeves, etc. LFE’P @@Z
: cl

[FlE

SATEZ7A L

e 4-2 sequence valve and relay valve are located far back in
upper body. If they are hard to remove, carefully push them T
out using stiff wire.

Parallel pin

Pt

/[

e Be careful not to scratch sliding surface of vaive with wire.
S |
“"’__‘-.‘:“__:- e .
?*1_:2—/73)@
Tl D
= TR
o
SATB28A Po
. INSPECTION
o i
£ Valve springs il
Ed
o & Measure free length and outer diameter of each valve
£ spring. Alsc check for damage or deformation. B4,
° e Numbers of each valve spring listed in table below are the
e same as those in the figure in AT-151.
g : Free iength BH
SATE29A gT
BiF
i
EL
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REPAIR FOR COMPONENT PARTS

Inspection standard

Control Valve Upper Body — RE4RO1A (Cont’d)

Unit: mm (in)

item
Parts
Part No. £ D
lief

@ |Toraue converter relie 31742-41X23 38.0 {1.496) 9.0 (0.354)

valve spring

|

@ |Pressure regulator valve 31742-41X24 44.02 {1.7331) 14.0.(0.551)

spring

—

@ |Pressure modifier valve 31742-41X19 31.95 (1.2579) 6.8 (0.268)

spring
@ | shuttle shift valve D spring 31762-41X00 26.5 (1.043) 5.0 (0.236)
&) 4-2 sequence valve spring 31756-41X00 29.1 (1.148} 5.95 (0.2736)
® | Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
@ |42 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
® | Shift vaive A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)

tch control

@ {Overrun clutch contro 31762-41X03 23.6 (0.929) 7.0 (0.276)

valve spring
@ |Cverrun clulch reducing 31742-41X20 32.5 (1.280) 7.0 (0.276)

valve spring
)] Shutile shift valve S spring 31762-41X04 51.0 (2.008) 5.65 (0.2224)
@ |Pilot vaive spring 31742-41X13 25.7 (1.012) 9.1 (0.358)
@® L°r°,'::p control valve 31740-41X22 18.5 (0.728) 13.0 (0.512)

spri

o Replace valve springs if deformed or fatigued.

Vinyt tape

P Ry
7 %\7‘%’7@; Al
1 Al

!
2 D T

Control valves
e Check sliding surfaces of valves, sleeves and plugs.

ASSEMBLY

1. Lubricate the control valve body and ail valves with ATF
Install control valves by sliding them carefully into their
bores.

e Be careful not to scratch or damage valve body.

& Wrap a small screwdriver with viny! tape and use it to insert
the valves inte proper position.

AT-154
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body — RE4R01A (Cont'd)
Pressure regulator valve
/ » If pressure regulator plug is not centered properly, sleeve

cannaot be inserted into bore in upper body.

If this happens, use vinyl tape wrapped screwdriver to cen-

ter sleeve until it can be inserted. G
e Turn sleeve slightly while instalting.

<
Lightly push sleeve
in while turning it.

A
o,

pat Center plug MA
TR r:‘- S in_spool bore
R ) ﬁ

-
f

SATBI2A ERd

Accumulator control plug

¢ Align protrusion of accumulator control sieeve with notchin [L§
plug.
e Align parallel pin groove in plug with parallel pin, and

install accumulator control valve. EEF@
FE
CL
2. install paraliel pins and retainer plates.
MT

SATE34A PO

e While pushing plug, insiall parallel pin.

4-2 sequence valve and relay valve

e Push 4-2 sequence valve and relay valve with wire wrapp'ed BF
in vinyl tape to prevent scratching valve body. Install par-
allel pins.

Fil

SAT835A o
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body — RE4R01A (Cont’d)

® Insert retainer plate while pushing spring.

Retainer plateg _

Hoc_ @

SATBIGA

AT-156
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body — RL4R01A

Plug.

Pin
_\ Lock-up control valve

b A
Aetaining plate ™
‘EJ : @ Return spring
. @ Return spring ' EM]

Pin —h N 4.2 relay valve .
\_
Plug\@\ . Tb{:& \ > -
‘ \ /

Pin«h\@\ \\ />/ | Er &
P|n %’ 5/ / )

Return spnng Upper bady FE

Pl 2-3 shlft plug
ug \
.\ \
3-4 shift
plug 3-4 shift ) '
plug
@ Return spring /j
@

3-4 shift

valve ‘&/Jﬁ

2-3 throttle %
modifier vatve
Return spring y/

Retaining piate

Pressure regulator valve

4th speed cut valve '
@ Return spring
\/ Plug
\
}]Pm .

@ Return (??‘Q&
sprmg

’ - Plug
Sprlng seat_..@
> . ( (@Return spring Sleeve plug TE
. / fff(‘c-r%

Pressure ~
8.\ modifier valve

: / < 12
er control
b @56 / S ""“’" wg ol g
3-2 downshift / Sleeve plug
valve < O Fleturn 1-2 sh:ft%

<— \ spring valve
: / . 2-3 shift Plug
Plug Pin . I ) valve
-~ Pin
<\ st - 3-4 shift Plug Df | RA&
eeve : !
\_ valve \@ Pi

Apply ATF to all components "
belore their installation.

Plug 5
D Return spring M R
Pin
Accumulator r(fﬁ'\ U/
control D\ ST
valve Pin )

Plug

&

@

Numbers preceding valve springs correspond with those shown in Spring Chart on page AT-159.

saT7deGA  [OX
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body — RL4R01A (Cont'd)
DISASSEMBLY

1. Remove valves at parallel pins.
e Do _not use a magnetic hand.

SAT140C

// a. Use a wire paper clip to push cut parallel pins.

b. Remove paraltel pins while pressing their corresponding
plugs and sleeves. :

e Remove plug slowly to prevent internal parts from jumping
out.

¢. Place mating surface of valve facedown, and remove inter-
nal parts.

e If a valve is hard to remove, place valve body facedown and
lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves,

Soft hammer

SAT824A

n

Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip.

Retainer plate

SATE25A

AT-158 206



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body — RL4R01A (Cont'd)

b. Remove retainer plates while holding spring.

WA

ER]

¢c. Place mating surface of valve facedown, and remove inter-
nal parts. e
e |f a valve is hard 1o remove, lightly fap valve body with a
soft hammer.

e Be careful not to drop or damage valves, sleeves, eic. FEFCQ&
FE
SATB27A €L
INSPECTION

E } Valve springs
'g ¢ Measure free length and cuter diameter of each valve
5 spring. Alsc check for damage or deformation.
© e Numbers of each valve spring listed in table below are the
o same as those in the figure in AT-157.
¢ : Free fength i E
SATE20A ' )

Inspection standard
Unit: mm (i) FA

ltem
Parts
Part No. £ D R
(1) | 4th speed cut valve spring 31756-48X09 23.5 (0.925) 7.0 (0.278)
' {® | Pressure regulator valve spring 31742-48X16 48.5 (1.909) 12.1 {0.476) BER
(3 | Pressure modifier valve spring 31742-48X13 40.83 (1.6075) 8.0 (0.315)
(@ | 1-2 shift vatve spring 31762-48X00 43.4 (1.709) 6.0 (0.238) ST
(® | 2-3 shiit valve spring 31762-48X01 42,7 {1.681) 9.0 (0.354) v
{8 |3-4 shift valve spring : 31762-48X06 44.03 (1.7335) 8.0 (0.315}
(D { Accumulator control valve spring 31742-48X02 29.3 (1.154) 8.0 (0.315) Bl
2-3 throttle madifier valve spring 31742-41X21 33.0 (1.299) 6.5 (0.256)
@ |4-2 relay valve spring 31756-41X00 29.1 (1.148) 6.95 (0.2738) HA
d® |Lock-up control valve spring 31742-48X07 20.0 (0.787) 5.45 (0.2146)
e Replace vaive springs if deformed or Control valves EL
fatigued. e Check sliding surfaces of valves, sleeves and
plugs. B@}X
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body — RLL4R01A (Cont’d)

ASSEMBLY

1. Lubricate the control valve body and all valves with ATF
Install control valves by sliding them carefully into their
bores.

¢ Be careful not to scratch or damage valve body.

SAT830A

¢ Wrap a small screwdriver with vinyl tape and use it to insert
the valves into proper position.

gy 2oy
A2 &;\‘] T S T SATB31A

Accumulator control plug
e Align protrusion of accumulator control sleeve with notch in

plug.
e Align parallel pin groove in ptug with paralle! pin, and
install accumulator control valve.

SATB3BA

2. Install parallel pins and retainer plates.

SAT140C
e While pushing plug, install parallel pin.

ol 3 ¢ Insert retainer plate while pushing spring.

ug .

Retainer

6\ = == plate
Vet SIOIN;1®
Paralle! pin -1 ]
Mo
a(rﬂ f\""

o

l\ 2
.“\80 \'\
:"1? ﬁ\\ ‘ = \
AT W[ - SAT449E
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body — RE4R0O1A
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Numbers preceding valve springs correspand with those shown in Spring Chart on page AT-162.

[oX
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REPAIR FOR COMPONENT PARTS

SAT83BA

—]

D : Quter diameter

¢ : Free length

SATE29A

Inspection standard

Control Valve Lower Body — RE4R01A (Cont’d)
DISASSEMBLY

1. Remove valves at parallel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY" of Con-
trol Valve Upper Body (AT-152).

INSPECTION

Valve springs

e Check each valve spring for damage or deformation. Also
- measure free length and outer diameter.
e Numbers of each valve spring listed in table below are the
same as those in the figure in AT-161.

Unit: mm (in)

ftem
Parts
Part No. t D
@ Modifier accumuiator valve spring 31742-27X70 31.4 (1.236) 9.8 {0.386)
@ 1st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 {0.2657)
€) 3-2 timing valve spring 31742-41X08 20.55 (0.8091) 6.75 (0.2657)
@ Servo charger valve spring 31742-41X06 23.0 (0.906) 6.7 {0.264)

SAT83BA

e Replace valve springs if deformed or fatigued.

Control valves

¢ Check sliding surfaces of control valves, sleeves and plugs

for damage.

ASSEMBLY

e Install control valves.
For installation procedures, refer to “ASSEMBLY" of Con-
trol Valve Upper Body (AT-154).

AT-162
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body — RL4R01A

Plug R
@ Return spring
Pin w |
3 2 timing valve
Pln
EM

P|UQ (7) Return spring

Return spring
. Torgue coverter
4-2 sequence valve . relief vaive ﬂ.,@
i = g Plug )
== i

EC

FE

@ Return spring o
Overrun clutch M/ Lower body @”:
reducing valve /

Valve sleeve - I T
® Rewrn "0 @ \\\‘ | }
Return :

e Q@' RN

' &/H égjslt reducmg /,- / \ TF
Pin valve B B

PinJﬂ o

@ Return e o
spring " Kickdown -
p Plug modifier . ED)
lug /mﬁ@ valve
_\® (2> Return Detent valve
spring Manual -~ :
Pin valve FA
~ @Return spring :

=

Pm ‘M Throttle valve s
Washer

E- rmg B R

Pm Sleeve plug

Apply ATF 1o all components before their installation, -

EL

Numbers preceding valve springs correspond with those shown in Spring Chart on page AT-164.
sat7szc (DK
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REPAIR FOR COMPONENT PARTS

SAT139C

D : Quter diameter

¢ : Free length

| —— - -

SAT828A

Inspection standard

Control Valve Lower Body — RL4R01A (Cont’d)

DISASSEMBLY

1. Remove valves at paraliel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to 'DISASSEMBLY” of Con-
frol Valve Upper Body {AT-157).

INSPECTION
Valve springs

¢ Check each valve spring for damage or deformation. Also

measure free length and outer diameter.

e Numbers of each valve spring listed in table below are the

same as those in the figure in AT-163.

Unit: mm (in)

Iltem
Parts
Part No. € D
Q) Throttle valve & detent valve spring 31802-48X02 34.23 (1.3478) 11.0 (0.433)
@ Kickdown maodifier valve spring 31756-48X01 45.3 (1.783) 7.0 (0.276)
(@ | 1st reducing valve spring 31756-48X08 29.7 (1.169) 7.2 (0.283)
(@ | Overrun clutch reducing valve spring 31742-48X04 45.0 (1.772) 7.45 (0.2933)
(® |Overrun clutch reducing valve spring 31742-48X05 31.0 (1.220) 5.2 (0.205)
(® |3-2 timing valve spring 31742-48X18 23.0 (0.906) 7.0 (0.278)
@ [Torque converter relief valve spring 31742-41X23 38.0 (1.496) 9.0 (0.354)
(® | 4-2 sequence valve spring 31756-41X00 29.1 (1.148) 6.95 (0.2736)

SAT139C

e Replace valve springs if deformed or fatigued.

Control valves

o Check sliding surfaces of contral valves, sleeves and plugs

for damage.

ASSEMBLY

¢ [nstall control valves.

For installation procedures, refer to “ASSEMBLY" of Con-
trol Vatlve Upper Body (AT-160).

AT-164
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REPAIR FOR COMPONENT PARTS

Governor Valve Assembly — RL4R0O1A

spring /— Governor body

@ Return
& Secondary governor
. \valve |

/ ) S Retairi
\l\:mmmg l \ piate M2
) RN Primary valve
\ -~ Z ; E
2 b -
fes) \\_
Retaining plate Retaining plate er &

N .
(& Return spring (U Return spring

| FE
| Secondary governor valve ||

Apply ATF to all components )
before their installation. -

SAT450EA @L

INSPECTION

Governor valves and valve body

& Check governor valves and valve body for indication of
burning or scratches.

Valve springs

a' L] l
& e Measure free length and outer diameter of each valve FA&
5 spring. .
5 Also check for damage or deformation.
3 RA
[m]

e: Freé length R

SATB29A ST

Inspection standard
Unit: mm (in) BE

ltern
Parts
Part No. e D HA
€)] Governor valve spring 31742-48%11 19.1 (0.752) 9.05 (0.3563)
@ Governor valve spring | 31742-48X09 30.58 (1.2039) 9.2 (0.362) EL
@ Governor valve spring 1l 31742-48X10 16.79 (0.6610) 9.0 (0.354) -
o3¢
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REPAIR FOR COMPONENT PARTS

Clearance
Seal ring

-

>
£3

SAT152G

Qil Distributor

INSPECTION

e Check contacting surface of oil distributor and ring groove
areas for wear.
o Measure clearance between seai ring and ring groove.
Standard clearance:
0.15 - 0.40 mm (0.0059 - 0.0157 in)
Wear limit:
0.40 mm (0.0157 in)

AT-166
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REPAIR FOR COMPONENT PARTS

Reverse Cluich — RE4R01A and RLAR0O1A

: Apply ATF. &

* : Select with proper thickness.

Driven plate MA
. o 7
A Direction of dish plate \ EM
Direction of il seal Dering €29 “ \
: Snap ring LG
R @ Retaining plate
i Dish plate Drive plate =

/° 0“”3\ Snap ring £74

: Spring retainer

Return spring FE
Piston
Qil seal #2¢
cL
Dish plate
Drive plate

Retaining plate
Snap ring

- Driven plate

SATB41BA

T

PO

DISASSEMBLY
1. Remove reverse clutch assembly from clutch pack. FA

Front sun gear

High clutch —f#7 |
assembly :

Reverse clutch
assembly

SATE40A : 8T

2. Check operation of reverse clutch.
a. Install seal ring onto oil pump cover and install reverse BE
clutch. Apply compressed air to oil hole.
. b. Check to see that retaining plate moves to snap ring.
c. [If retaining plate does not move to snap ring, D-ring or oil HA
seal may be damaged or fiuid may be leaking at piston
check ball.

SATS41A B3

AT-167 715



REPAIR FOR COMPONENT PARTS

SATE20G

SAT844A

D : Quter diameter

- £ : Free length

SATE29A

Thickness

Facing

Core plate

SATE45A

Reverse Clutch — RE4R01A and RL4R01A

(Cont’d)

3. Remove drive plates, driven plates, retaining plate, dish
piate and snap ring.

4. Remove snap ring from clutch drum while compressing
clutch springs.

¢ Do not expand snap ring excessively.
5. Remove spring retainer and return spring.

6. Install seal ring onto oil pump cover and install reverse
clutch drum. While holding piston, gradually apply com-
pressed air to oil hole until piston is removed.

¢ Do not apply compressed air abrupily.
7. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring and spring retainer
e Check for deformation, fatigue or damage.

Reverse clutch return springs

® Check for deformation or damage. Alsc measure free
length and outside diameter.

Inspection standard

_ Unit: mm (in)
Part No. L D
31505-41X02 19.69 (0.7752) 1.6 (0.457)

Reverse clutch drive plates
e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value 1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit 1.80 mm (0.0709 in)
o If not within wear limit, replace.
Reverse clutch dish plate

e Check for deformation or damage.

AT-168
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REPAIR FOR COMPONENT PARTS
Reverse Cluich — RE4R01A and RL4AR0O1A

No air leakage Air leakage is present. (Cont’d) ‘

Check ball Check ball H
— — Reverse clutch piston

5 # Shake piston to assure that balls are not seized.
¢ Apply compressed air to check ball ¢il hole opposite the
return spring to assure that there is ne air leakage.
¢ Also apply compressed air to oil hole on return spring side
to assure that air leaks past ball.

| i
Check balt Check ball e

SATB46A EM

ASSEMBLY :
1. Instali D-ring and oil seal on piston. LG
e Apply ATF to both parts.

SATBATA @ L

2. Install piston assembly by turning it slowly and evenly.
o Apply ATF to inner surface of drum.

TR
SATBABA ' PR
3. Install return springs and spring retainer.
FA
RA&
BR
SAT849A §T
KV31102400 4. Install shap ring while compressing clutch springs.
(J34285 and BF
J34285-87) =
HIA
/_f\\\ﬁ
.
EL
T sarexe (DX

AT-169 717



REPAIR FOR COMPONENT PARTS

Reverse Clutch — RE4R01’A and RL4R.01A

(Cont’d)

e Do not align srnap ring gap with spring retlainer stopper.

Stopper

SAT850A

5. Install drive plates. driven plates, retaining plate and dish

Snap ring plate

Retaining plate

Drive plate Driven piate

Dish plate

SATE51A

6. Install snap ring.

SAT842A

7. Measure clearance between retaining plate and snap ring.
If not within alfowable limit, select proper retaining plate.
Specified clearance:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
1.2 mm (0.047 in)
Retaining plate:
Refer to SDS (AT-215).

SATBE2A

8. Check operation of reverse clutch.
Refer to “"DISASSEMBLY" of Reverse Clutch (AT-167).

SATBA1AL -

AT-170 718



REPAIR FOR COMPONENT PARTS

High Clutch — RE4R01A and RL4R01A

For the number of cluich sheets {drive plate and
driven plate}, refer to the helow cross-section. .
Retaining plate %
— High clutch drum Snap ring @l
— D-ring (Large) 34 CATE>
— D-ring (Small) 24 GATED Driven plate "
Clutch piston Vil
l‘ ! E“u
) K
> LC
K Drive plate Driven plate .
a Dish plate—\ T3 EF &
. VN A 0 I E@
Snap ring §34 REAROTA (7 /E %5
\ ' Retaining plate Fg
Return spring Spring retainer Drive plate
Driven plate @L
T
Retaining plate o
: Apply ATF. _ : Drive plate
% : Select with proper thickness. SAT728CA

Service procedures for high clutch are essentially the same as
those for reverse clutch, with the following exception: EA

Front sun gear

[En)]
S}

High clutch assernbly

SAT853A . 8T

e Check of high clutch operation

)
|

=T
b=

SATE54A LDX

AT-171 719




REPAIR FOR COMPONENT PARTS

KV31102400
(J34285 and
J34285-87)

SATE21G)

D : Outer diameter

]

¢ : Free fength

e — -

SATB20A

Thickness

Facing

Core plate

SATB45A

SATE58A

High Clutch — RE4R01A and RL4R01A (Cont'd)

# Removal and instailation of return spring

¢ Inspection of high clutch return springs
Inspection standard
Unit: mm (in)

Part No. 4 : D
22 06 (0.8685) 11.6 (0.457)

31505-21X03

e Inspection of high clutch drive plate
Thickness of drive piate:
Standard
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
1.40 mm (0.0551 in)

e Measurement of clearance between retaining plate and

snap ring
Specified clearance:
Standard
1.8 - 2.2 mm {0.071 - 0.087 in)
Allowable limit
2.8 mm (0.110 in)
Retaining plate:
Reter to SDS (AT-215).

AT-172
720



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches — RE4R01A and

RL4ARO1A
For the number of clutch sheets {drive plate and . Direction of dish plate
driven plate), refer to the below cross-section. — Snhap ring al
- Retaining plate & &
— S n .
nap ring Drive plate CaTF> ’.
I— Retaining plate % Driven plate
Drive plate Dish plate WA
Driven plate
Dish plate
EM
LG
Qverrun cluteh plate '
- EF &

" Forward clutch drum EC

_Oil seal‘@ QT
s |

" Dering €39 GaTE>

]
H@)O

Forward clutch plate

: Spring
Snap ring Q retainer J
Oil seal 434
Return spring H
Direclioﬁ of oil seal Directit;n of oil seal
Driven plate — r Driven plate . TF"
2WD
T
PE
Drive plate =4
Drive plate
BR
Driven plate Driven plate
4wWD o
1
\ BE
Drive plate
' i
Drive plate HA
: Apply ATF.
W : Select with proper -
thickness. 5]

saTrzoca (DX

AT-173 721



REPAIR FOR COMPONENT PARTS

SATEE0A

SATBEDA

SATBE2A

SAT8E3A

Forward and Overrun Clutcheé — RE4RO1A and
RL4R01A (Cont’d)

Service preocedures for forward and overrun cluiches are
essentially the same as those for reverse clutch, with the fol-
lowing exception:

e Check of forward clutch operation.

® Check of overrun clutch operation.

e Removal of forward clutch drum
Remove forward clutch drum from transmission case by
holding snap ring.

e Removal of forward clutch and overrun clutch pistons
1. While halding overrun clutch pisten, gradually apply com-
pressed air to oil hole.

2. Remove overrun clutch from forward clutch.

AT-174
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REPAIR FOR COMPONENT PARTS

(. KV31102400
(34285 and
J34285-87)

SAT148H

D : Outer diameter

¢ : Free length

SATB29A

Thickness
Facing
Core plate
SATE456A
- Thickness
Facing
Core plate

SAT845A

SATTHG

Forward and Overrun Clutches — RE4R01A and
RL4R01A (Cont'd)

e Removal and installation of return springs

M fr[\}\

EW
o Inspection of forward clutch and overrun ciutch return
springs Le
Inspection standard
Unit: mm (in)

EF &
Part No. B D EGC
31505-41X01 35.77 (1.4083) 9.7 (0.382)
FIE
CL
o Inspection of forward clutch drive plates
Thickness of drive plate: T
Siandard
1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit AT
1.80 mm (0.0709 in)
TE
e Inspection of overrun clutch drive plates
Thickness of drive plate: - EA
Standard
1.90 - 2,05 mm {0.0748 - 0.0807 in)
Wear limit 1.
1.80 mm (0.0709 in)
BR
ST

e Installation of forward clutch piston and overrun clutch pis-

ton BE
1. Install forward clutch piston by turning it slowly and evenly.
e Apply ATF to inner surface of cluich drum.

([B):S
AT'1 75 723



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches — RE4R01A and

RL4RO1A (Cont’d)

o Align notch in forward clutch piston with groove in forward
clutch drum.
2. Install overrun clutch by turning it slowly and evenly.

¢ Apply ATF to inner surface of forward clutch piston.

SAT153G

e Measurement of clearance between retaining plate and
snap ring of overrun clutch
Specified clearance:
Standard
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit '
2.0 mm (0.079 in)
Retaining plate:
Refer to SDS (AT-216).

e Measurement of clearance between retaining plate and
snap ring of forward clutch
Specified clearance:
Standard
0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit
Refer to SDS (AT-215).
Retaining plate:
Refer to SDS (AT-215).

Feeler gauge 1
N SATB70A

AT-176 224



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake — RE4R01A and RL4R0MA

Low one-way LowF& reverse brake piston

Snap ring clutch inner race Oil sedl §34
- Spring
Dish pl :
ish plate Needle bearing retainer
Retaining plate &
Driven plate @ L i :')
@ D-ring
Return spring ‘3 .ﬂ
Seal ring )

R ® 0] 21- 26 Nem

(2.1 - 2.7 kg-m,
: 15 - 20 ft-Ib)
- Drive plate
Driven plate % _
. Direction of oll seal
M HHEHHH
l “ H ” Direction of
dish plate

|

- Apply ATF. _

R gpp!y petrr:)leum ]elﬁr‘. ) — = \_ Dish plate
* : Select with proper thickness. :
P Drive plate SATB49BA
DISASSEMBLY

1. Check operation of low & reverse brake.

a. Install seal ring onto oil pump cover and install reverse
clutch. Apply compressed air to oil hole.

b.  Check to see that retaining plate moves to snap ring.

c. If retaining plate does not move to snap ring, D-ring or oil
seal may be damaged or fluid may be leaking at piston
check ball.

SATBT2A

2. 'Remove snap ring, low & reverse brake drive plates, driven
plates and dish plate.

SAT873A

AT-177
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REPAIR FOR COMPONENT PARTS

SAT154G

D : Quter diameter

-]

P : Free length

SATE20A

Thickness

Facing

Core plate

SATBASA

Clearance
Seal ring

Z
FIEn

SAT155G

Low & Reverse Brake — RE4R01A and RL4R01A

(Cont'd)

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

4. Remove seal rings from low one-way clutch inner race.

5

Remove needle bearing from low one-way clutch inner
race.

6. Remove low & reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston,.
INSPECTION

Low & reverse brake snap ring and spring retainer
¢ Check for deformation, or damage.

Low & reverse brake return springs

# Check for deformaticn or damage. Also measure free
tength and cutside diameter.

Inspection standard
Unit: mm ({in)

Part No. £ D

31521-21X00 23.7 (0.933) 11.6 (0.457)

Low & reverse brake drive plates

e Check facing for burns, cracks or damage.
o Measure thickness of facing.
Thickness of drive plate:
Standard value
1.90 - 2,05 mm (0.0748 - 0.0807 in)
Wear limit
1.8 mm (0.071 in)
e If not within wear limit, replace.

Low one-way clutch inner race
e Check frictional surface of inner race for wear or damage.
e Install a new seal rings onto low one-way clutch inner race.
o Be careful not 1o expand seal ring gap excessively.
e Measure seal ring-to-groove clearance.
Inspection standard:

Standard value 0.10 - 0.25 mm (0.0039 - 0.0098 in)

Aliowable limit 0.25 mm (0.0098 in)
e If not within allowabie limit, replace low one-way clutch

inner race.

AT-178
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake — RE4R01A and RL4R0O1A
(Cont’d)
ASSEMBLY

1. Install bearing onto one-way clutch inner race.

e Pay attention 1o its direction — Black surface goes to rear
side. | G
e Apply petroleum jelly to needle bearing.

WA
SAT112B EM
2. Install oil seal and D-ring onto piston.
Qil seal e Apply ATF to oil seal and D-ring. LE
EF &
FE
GL
3. Install piston by rotating it slowly and evenly.
¢ Apply ATF to inner surface of transmission case. MT

TF
4. Install return springs, spring retainer and low one-way
clutch inner race onto transmission case. EA,
ilpx;t'ﬁ"l\
SATBB1A 8T

5. Install dish plate low & reverse brake drive plates, driven
DrivenF plate plates and retaining plate. BE
6. Install snap ring on transmission case.

m[: = I-TT“% H]/'ﬁ\
L L L 1L :

fam '—b.:!_"—

L Y'“K EL
| Dish plate

Drive plate

SATE508 (G




REPAIR FOR COMPONENT PARTS

SATET2A

SATEB5A

SAT884A

lL.ow & Reverse Brake — RE4R0O1A and RL4R01A

(Cont’d)

7. Check operation of low & reverse brake clutch piston. Refer
to “DISASSEMBLY" (AT-177).

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard
1.1 - 1.5 mm (0.043 - 0.059 in)
Allowable limit
2.3 mm {0.091 in)
Retaining plate:
Refer 1o SDS (AT-216).

9. Install low one-way cluich inner race seal ring.

e Apply petroleum jelly to seal ring.
o Make sure seal rings are pressed firmly into place and held

by petroleum jelly.

AT-180
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly -— RE4R0O1A
and RL4R0O1A

Needle bearing

Snap ring IM] A

Low one-way clutch

Side plate EM

Snap ring

Forward ciutch drum assembly

EF &
EC

FE

€L

SATBBGA

T

TF

PD

DISASSEMBLY .
Remove snap ring from forward clutch drum. FA

1.

2. Remove side plate from forward clutch drum.

3. Remove low one-way clutch from forward clutch drum.

4. Remove snap ring from forward clutch drum. A&

5. Remove needle bearing from forward clutch drum.

BlR

SATB87A ST

INSPECTION

Forward clutch drum BF

¢ Check spline portion for wear or damage.

o Check frictional surfaces of low one-way clutch and needle HA
bearing for wear or damage.

SATBO2A DX

AT-181 729



REPAIR FOR COMPONENT PARTS

SATBY3A

SAT148H

SATBI4A

SATBASA

Forward Cluich Drum Assembly — RE4R01A
and RL4R01A (Cont'd)

Needle bearing and low one-way clutch

e Check frictional surface for wear or damage.

ASSEMBLY

1. Install needle bearing in forward clutch drum.

2. Install snap ring onto forward clutch drum.

3. Install low one-way clutch ontc forward clutch drum by
pushing the roiler in evenly.

o Install low one-way cluich with flange facing rearward.

4. Install side plate onto forward clutch drum.

5. Install snap ring onto forward clutch drum.

AT-182
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub —
RE4R0O1A and RL4R0O1A

rRear internal gear (with forward one-way clutch inner race) &l
— Thrust washer ®
— Forward ciutch hub (with forward one-way ¢lutch outer race) M @\\
—Snap ring
Forward one-way clutch EM
Snap ring
L
EF &
EC
FE
End bearing ® : Apply petroleum jelly. €L
SATBIGA
TF
PO
DISASSEMBLY
1. Remove rear internal gear by pushing forward clutch hub [FA
forward.
2. Remaove thrust washer from rear internal gear.
3. Remaove snap ring from forward ¢lutch hub. RA
4. Remave end bearing
BR
SATE97A ST

5. Remove forward one-way clutch and end bearing as a unit

— End bearing
’ _ from forward clutch hub. BE
6. Remove snap ring from forward cluich hub.

Forward

one-way

clutch . H&

End bearing

SAT287G : OX




REPAIR FOR COMPONENT PARTS

SATOD2A

SATO03A

SATO01A

SATA04A

Hole for thrust washer pawl
SATO0BA

Rear Internal Gear and Forward Clutch Hub —
RE4R01A and RL4R01A (Cont’d)

INSPECTION

Rear internal gear and forward clutch hub

e Check gear for excessive wear, chips or cracks.

e Check frictional surfaces of forward one-way clutch and
thrust washer for wear or damage.

e Check spline for wear or damage.

Snap ring and end bearing
e Check for deformation or damage.

ASSEMBLY

1. Install snap ring onto forward clutch hub.
2. Install end bearing.

Install forward one-way clutch onto cluich hub.
Install forward one-way cluich with flange facing rearward.

Install end bearing.
Install snap ring onto forward clutch hub.

Us e W

6. Install thrust washer onto rear internal gear.

e Apply petroleum jelly to thrust washer.
e Securely insert pawls of thrust washer into holes in rear
internal gear.

AT-184
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub —

RE4R01A and RL4R01A (Cont'd)
7. Position forward clutch hub in rear internal gear.
- @l
SATOO7A ENG
8. After installing, check to assure that forward clutch hub
rotates clockwise.
LG
EF
FE
SATS05A : GL
M7

TF

F4
RA

BR

AT-185 . 733



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly — RE4R01A and

RL4R01A
Return spring A - Return spting C
D-rin
Return spring B Servo piston spring retainer g@
! Gasket Q
Piston stem 0O-fing Q
_ 0D servo
D-ring Q O-ring 8 GTE> piston retainer
D-ring Q
. - i\\ .
P e "1:\
) @ K _
E-ring (small) . 0D band servo piston
E-ring (large) Servo piston retainer
Band servo piston : Apply ATF.
Servo cushion spring retainer
SATIOBAA
DISASSEMBLY

v

1. Block one oil hole in OD servo piston retainer and the cen-
ter hole in OD band servo piston.

2. Apply compressed air 10 the other oil hole in piston retainer
to remove OD band servo piston from retainer.

3. Remove D-ring from OD band servo piston.

SATODSA

4. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

SATI10A

AT-186
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly — RE4R01A and
RL4RO1A (Cont'd)

5. Place piston stem end on a wooden block. While pushing
servo pision spring retainer down, remove E-ring.

E-ring : 2l
4
SATIT1A _ EM
8. Remove servo piston spring retainer, return spring C and
pisten stem from band servo piston. ¢
EF &
% 'p =
SATO12A cL

7. Remove E-ring from band servo piston.
8. Remove serveo cushion spring retainer from band servo 0T
piston.

9. Remove D-rings from band servo piston.
10. Remove O-rings from servo piston retainer. AT
|
{@ T
2 @

SATO14A eh
Piston stem |NSPECT|0N

» - - 5 = E
Pistons, retainers and piston stem _ A

o Check frictional surfaces for abnormal wear or damage.
BA
BR
Servo cushion spring retainer SATeTSA : 5T

Return springs
e Check for deformation or damage. Measute free length and BF
outer diameter.

Inspection standard Unit: mm (in) HA

Parts ' Free length 0.u£ef diameter
Spring A 456 (1.795) 34.3 (1.350)
Spring B 538 (2.118) 40.3 (1.587) el
Spring C 28.7 (1.169) - 27.6(1.087)
SATO1BA : )

AT-187 735



REPAIR FOR COMPONENT PARTS

Small dia. (ATE)

Large dia. ATE)

SATIITA

SAT918A

SATI20A

SATI1ZA

T OSATS21A

Band Servo Piston Assembly — RE4R01A and
RL4R01A (Cont’'d)

ASSEMBLY
1. [Install O-rings onto servo piston retainer

e Apply ATF to O-rings.
e Pay attention to position of each O-ring.

2. Install serve cushion spring retainer onto band servo pis-
ton.

Install E-ring onto serve cushion spring retainer.
Install D-rings onto band servo piston.

e Apply ATF to D-rings.

P

5. Install servo piston spring retainer, return spring € and
piston stem onto band servo piston.

6. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

AT-188
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly — RE4R0O1A and
RL4RO1A (Cont’d)

7. Install band servo piston assembly onto servo piston
retainer by pushing it inward.

SATH22A EM

8. Install D-ring on OD band servo piston.
¢ Apply ATF to D-ring. LE

EF
EC

SATO23A( - @":

9. Install OD band servo piston onto servo piston retainer by
pushing it inward. MT

TF

SATA24A ED

AT-189



REPAIR FOR COMPONENT PARTS

Parking Pawl Componenis — RE4R01A and
RL4RO1A

2WD

\Parking pawl spacer

KParking rod
I Parking paw!

\
| \@@\
kY
B e

4wD

Parking rod
K Parking pawl spacer

Parking pawl
return spring

Parking pawl

return spring

Parking rod guide

Qutput shaft

Parking rod guide

Qutput shaft

[UJ 24 - 20 Nem
(2.4 - 3.0 kg-m, 17 - 22 fi-Ih)
I—Parking actuator support
Parking paw! shaft

Rear extension

Parking actuator
7™ support

To—1o-
Parking rod guide

i

Oil distributor

(RLARO1A)
24 - 29 Nem

{24 - 3.0 kg-m, 17 - 22 ftb)
" Parking actuator support
Parking pawl shaft

Parking gear
(RE4ROTA)

Adapter case

SAT730C

SATH28A

DISASSEMBLY

1. Slide return spring to the front of rear extension case flange
or adapter case flange.

2. Remove return spring, pawl spacer and parking pawt from
rear extension or adapter case.

3. Remove parking pawl shaft from rear extension or adapter
case.

4. Remove parking actuator support and rod guide from rear
extension or adapter case.

AT-190
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REPAIR FOR COMPONENT PARTS

SATO20A

SATI30A

SAT926A

Parking Pawl Components — RE4R01A and
RL4R01A (Cont’d)

INSPECTION

Parking pawl and parking actuator support
e Check contact surface of parking rod for wear.

ASSEMBLY

1.

2.

3.

Install rod guide and parking actuator support onto rear
extension or adapter case.

Insert parking pawl shaft into rear extension or adapter
case.

Install return spring, pawl spacer and parking paw! onto
parking pawl shaft.

Bend return spring upward and install it onto rear exien-
sion or adapter case.

MA

EM

LG

EF
EC

AT-191 . 739



ASSEMBLY

SATE33A

Assembly (1)
— RE4R01A and RLAROTA —

cee =

o

install manual shaft components.
Instali cil seal onto manual shaft.

Apply ATF to oil seal.
Wrap threads of manual shaft with masking tape.

Insert manual shaft and oil seal as a unit intc transmission
case.
Remove masking tape.

Push oil seal evenly and install it onto transmissicn case.

Align groove in shaft with drive pin hole, then drive pin into
position as shown in figure at left.

Install detent spring and spacer.

While pushing detent spring down, install manual plate
onto manual shaft.

AT-192
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ASSEMBLY
Assembly (1) (Cont’d)

h. Install iock nuts onto manual shaft.

)

Wil

SATEIGA EM

— RLARO1A —

=G 2. Install throtile lever components. LG
e N a. Install throitle lever shatft. '

S S S b. Align groove in shaft with drive pin hole, then drive pin into

T Bmm (0.20 in}S~, s oo EF &
P < g TS, position as shown in figure at left. e
T g
| @_\ﬂ‘_ R N FE
1 “ Throttle lever shaft>
— o i ?\
e /f//%/\ '
SAT148G CL
e c. |Install throttle lever, return spring, spring retainer and
ever 1/— :g\\ E-ring. T

) | / ';7 " ' .
% S | &l

d. Install throttle wire.

SAT135C §T

e Apply ATF to O-ring.

=
=il

O-ring

SAT150C ' 254

AT-193 741




ASSEMBLY
Assembly (1) (Cont’d)

-- RE4R0O1A and RL4R0OTA -

Front mp 3. Install accumulator piston.
Accumulator Accumulator a. Install O-rings onto accumulator piston,
piston B piston D

e Apply ATF to O-rings.

Accumulator piston O-rings Unit: mm (in)

Accumulaior A B C D

Accumulator Accumutator- -
piston A piston C Small diameter end 29 {1.14) 32 (1.28) 45 (1.77} 29 (1.14)

Large diameter end 45 (1.77) 50 (1.97) 50 (1.87) 45 (1.77)

SATO37A

b. Install return spring for accumulator A onto transmission
case.

Free length of return spring

Unit: mm {in}

Accumuliator A

Free length 43 (1.69}

Install accumulator pistons A, B, C and D.

-
==
—
3
o

Accumulator ﬂ] Accumulator Apply ATF to transmission case.
opis‘lor:’A‘ Accumulator PIStOn C accuymulator

4. Install band servo piston.

a. Install return springs onto servo piston.

SATONA

b. Install band servo piston onte transmission case.

e Apply ATF to O-ring of band servo piston and transmission
case.

c. Install gasket for band servo onto transmission case.

I Y 1

AT-194 o



ASSEMBLY
Assembly (1) (Cont’d)

d. Install band servo retainer onto transmission case.

A

SATE40A EM

5. Install rear side clutch and gear components.
a. Place transmission case in vertical position. LE

EF &

EC

=
Il

STO7870000
{J37068)

£
=

SATS43A CL

' Sp— ﬁ Forward clutch drum b. Siightly lift forward clutch drum assembly and slowly rotate
L L it clockwise until its hub passes fully over the clutch inner T

race inside transmissicn case.

c¢. Check to be sure that rotation direction of forward clutch
assembly is correct. =,

SATI45A ST

d. Install thrust washer onto front of overrun cluich hub.

o Apply petroleum jelly to the thrust washer. BE
e Insert pawls of thrust washer securely into holes in over-

run clutch hub.
;1:::.; for - GHJL,@\

SATS46A (D)




ASSEMBLY

SATO47A

SAT948A

SATOLIA

Assembly (1) (Cont’d)

e. Install overrun clutch hub onto rear internal gear assembly.

f. Instail needle bearing onto rear of overrun clutch hub.
e Apply petroleumn jelly to needle bearing.

g. Check that overrun clutch hub rotates as shown while hold-
ing ferward clutch hub.

h. Place transmission case into horizontal position.
i. Install rear internal gear, forward clutch hub and overrun
clutch hub as a unit onto transmission case.

Instail needle bearing onto rear internal gear.
Apply petroleum jelly to needle bearing.
Install bearing race onto rear of front internal gear.

- Apply petroleum jelly to bearing race.
Securely engage pawls of bearing race with holes in front
internal gear.

eoe X o
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ASSEMBLY
Assembly (1) (Cont’d)

I. Install front internal gear on transmission case.

BA

SATO54A . EM

6. Install output shaft and parking gear.
a. Insert cutput shaft from rear of transmission case while Le
slightly lifting front internal gear. -

¢ Do not force oulput shaft against front of transmission case.

EC
FE
SATI56A _ Gl
T— = e 7 b. Carefully push output shaft against front of transmission
20 ‘ case. Install snap ring on front of output shaft. M7
/q / I /E e Check to be sure output shaft cannot be removed in rear
/KJ I A direction.

. T Pliers focation
7/ R

SATO57A p

c. Install needle bearing on transmission case.

o Pay atltention to its direction — Black side goes to rear. EA
¢ Apply petroleum jelly to needle bearing.

Black side SATDA4E 8T

AT-197 745



.~ ASSEMBLY |
Assembly (1) (Cont’d)

d. Install parking gear on transmission case.

RE4R01A _ '
o5, =

RL4ARO1A

SAT719C

e. Install snap ring on rear of output shaft.

¢ Check to he sure output shaft cannot be removed in for-
ward direction. '

RL47R01A
7

SAT731C

— RL4RO1A —
f.  Install governor valve assembly on oil distributor.

Governor valve
assembly

SAT120C

AT-198
746



ASSEMBLY
Assembly (1) (Cont’d)

awD W0 5~ | — RE4RO1A and RLAR0O1A —
7. Install rear extension or adapter case.
a. Install oil seal on rear extension or adapter case.
e Apply ATF to oil seal.
Gl
. A
ST33200000
(J25082) SATIS7G EM
4WD .| 2wD — RE4R0MA —
b. Install O-ring on revolution sensor. ' LE
e Apply ATF to O-ring.
c. Install revolution sensor on rear extension or adapter case. Eg 3
FE
SATH47G cL
d. Install adapter case gasket or rear extension case gaske't
on transmission case. T
TF
PD
e. Install parking rod on transmission case.
' i,
RA
SATE64A ST
B
A
EL

AT-199 747



ASSEMBLY
Assembly (1) (Cont’d)

f. .install rear extension or adapter case on transmission
case.

AWD

SAT716C
8. Install front side cluich and gear components.
a. Install rear sun gear on transmission case.
e Pay atiention to its direction.
SATO74A
Rear 4 Front b. Install needle bearing on front of front planetary carrier.
A= e Apply petroleum jelly to needle bearing.
: ¢. Install needle bearing on rear of front planetary carrier.
e Apply peiroieum jelly to needle bearing.
¢ Pay atiention to its direction — Black side goes {o front.

Black side goes to front.

SATOETA

d. While rotating forward clutch drum clockwise, install front
planetary carrier on forward clutch drum.

SATIGSA

AT-200 748



ASSEMBLY
Assembly (1) (Cont’d)

e Check that portion A of front planetary carrier protrudes
/Front planetary carrier approximately 2 mm {0.08 in} beyond portion B of forward
| clutch assembily.
G
Al Forward cluteh drum L&
B
SATY70A ' : EM
e. Install bearing races on front and rear of clutch pack.
e Apply petroleum ]elly to bearing races. e
e Securely engage pawls of bearing races with holes in
clutch pack. -
f. Place transmission case in vertical position. EC
FE
SATOT1A - GL
g. Install clutch pack into transmission case.
MT
TF
SATH73A PD
Adjustment
When any parts listed in the following table are replaced, totai FA
end play or reverse clutch end play must be adjusted.
ltem FA
Part
art name Total end play Reverse ciutch
end play
Transmission case . L) BR
Low one-way clutch inner race ] .
Overrun clutch hub . . ST
Rear internal gear [ .
Rear planetary carrier ] .
Rear sun gear . . BF
Front ptanetary carrier ) L]
Front sun gear [ ] L
HA
High clutch hub ] .
High clutch drum . ®
Oil pump cover . . EL
Reverse clutch drum — °
[y
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ASSEMBLY

Oil pump
assembly

/

o

Qil pump

:{?'Tl

Clutch J Bearin

pack

race

q .

Needie bearing
SATI75A

/— (J34291.-5)

SATO7BA

SATOT7A

SATHY8A

Feeler gauge

SATO7SA

Adjustment (Cont’d)

Adjust total end play.
Total end play “T,":
0.25 - 0.55 mm (0.0098 - 0.0217 in)

With needle bearing installed, place J34291-1 (bridge),
J34291-2 {legs) and the J34291-5 (gauging cylinder) onto oi!
pump. The long ends of legs should be placed firmly on
machined surface of oil pump assembly and gauging cylin-
der should rest on top of the needle bearing. Lock gauging
cylinder in place with set screw.

Install J34291-23 {(gauging plunger) into gauging cylinder.

With original bearing race installed inside reverse clutch
drum, place shim selecting gauge with its legs on
machined surface of transmission case (no gaskel) and
allow gauging plunger to rest on bearing race. Lock gaug-
ing plunger in place with set screw.

Remove Tool and use feeler gauge to measure gap
between gauging cylinder and gauging plunger. This mea-
surement should give exact total end play.
Total end play “T,":
0.25 - 0.55 mm (0.0098 - 0.0217 in)
i end play is out of specitication, decrease or increase
thickness of oil pump cover bearing race as necessary.
Available oil pump cover bearing race:
Refer to SDS (AT-217).

AT-202
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ASSEMBLY

Oil pump Thrust ‘
assembly washer Ol pump

Clutch pack SATEI6G

SATOB1A

{J3429-23)
SATSB2A
v il
§_| - = .’.'—_-a_'=_ﬂ-. :a
N[ Lock
|
=103
S 2

f.,

Thrust washer Tl
SATS83A

Feasler pauge
SATIB4A

Adjustment (Cont’d)

2. Adjust reverse clutch drum end play.
Reverse clutch drum end play “T,”:
0.55 - 0.90 mm (0.0217 - 0.0354 in)

a. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5
(gauging cylinder) on machined surface of transmission
case (no gasket) and allow gauging cylinder to rest on front-
thrust surface of reverse clutch drum. Lock cylinder in
place with set screw.

b. Install J34291-23 (gauging plunger) into gauging cylinder.

c. With original thrust washer installed on oil pump, place
shim setting gauge legs onto machined surface of oil pump
assembly and allow gauging plunger to rest on thrust
washer. Lock plunger in place with set screw.

d. Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement should give you
exact reverse clutch drum and play. '

Reverse cluich drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

e If end play is out of specification, decrease or increase

thickness of oil pump thrust washer as necessary.
Available oil pump thrust washer:
Refer to SDS (AT-217).

AT-203 751
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ASSEMBLY

SATIRGA

SATO87A

SATO88A

s Tepwm

SAT989A

Assembly (2)

—
.

2.
a.
L

~ 0

Place transmission case into horizontal position.
Install brake band and band strut.
Instali band strut on brake band.

Apply petroleum jelly to band strut.

Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so that reverse cluich drum
(clutch pack) will not tilt forward.

Install input shaft on transmission case.
Pay attention to its direction — O-ring groove side is front.
Install gasket on transmission case.

Install oil pump assembly.
Install needle bearing on oil pump assembly.

Apply petroleum jelly to the needle bearing.
Install selected thrust washer on oil pump assembly.
Apply petroleum jelly to thrust washer.

AT-204
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ASSEMBLY
Assembly (2) (Cont’d)

¢. Carefully install seal rings into grooves and press them into
the petroleum jelly so that they are a tight fit.

@l
MA
EM
d. Installi O-ring on oil pump assembly.
e Apply petroleum jelly to O-ring. ¢
BF &
EC
FE
O-ring BTl P
SATO91A CL
e. Apply petrocleum jelly to mating surface of transmission
case and oil pump assembly. MIT
T
SATE92A | 0
f. Install oil pump assembly.

¢ Install two converler housing securing bolts in bolt holes in [},
oil pump assembly as guides.

24
5 -

Tl
]

SATOO3A : 8T

Transmission case Oil pump assembly o Insert oil pump assembly to the specified position in

transmission, as shown at lefi. BE
| HA&
Approximately
1 mm (0.08 In) 4 EL
Inserting direction
SATI94A ' [
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ASSEMBLY ,
Assembly {2) (Cont’d)

6. Install O-ring on input shaft.
e Apply ATF to O-rings.

SAT114B

7. Instalt converter housing. _

a. Apply recommended sealant (Nissan genuine part: KPG10-
00250 or equivalent} to outer periphery of bolt holes in
converter housing.

e Do not apply too much seal_anl.

SAT397C

b. Apply recommended sealant {Nissan genuine part: KP610-
00250 or equivalent} to seating surfaces of bolts that secure
front of converter housing.

c. Install converter housing on transmission case.

SAT158G

8. Adjust brake band.
a. Tighten anchor end bolt to specified torque.
: Anchor end bolt
4-6Nm
(0.4 - 0.6 kg-m, 2.9 - 4.3 ft-lb}
b. Back off anchor end bolt two and a half turns.

SATCO01B

c. While holding anchor end pin, tighten lock nut.

SAT002B

AT-206



ASSEMBLY

Assembly (2) (Cont’d)

9. Install terminal cord assembiy.

a. Install O-ring on terminal cord assembly.

e Apply petroleum jelly to O-ring.

b. Compress terminal cord assembly stopper and install ter-
minal cord assembly on transmission case.

)

(A

LC

EF &
EC

FE

CL

10. Install control valve assembly.
a. Install accumulater piston return springs B, G and D. MT

Free length of return springs
Lnit: mm {in
( )
Accumulator

B c b
Free length 66 (2.60) a5(177) | s8.4 (2209 1T

ftem

“g
=

b. Install manual valve on control valve.
o Apply ATF to manual valve. EA

SAT005B sT

¢. Place control valve assembly on transmission case. Con-
nect solenoid connector for upper body.

— RE4RO1A —
d. Install connector clip.

@)
=n|

=

SATO0EB ﬂ@}-\(

AT-207 .




ASSEMBLY

RE4RC1A

Front

Tube bracket G

SAT753G
RL4RO1A Front
7 1 Loy

@ @ SAT448E

SAT712C

Assembly (2} (Cont’d)
— RE4RO1A and RL4RO1A —

e. Install control valve assembiy on transmission case.
f.  Install connector tube brackets and tighten bolts ®& and

®.
e Check that terminal assembly harness does not catch.
Bolt £ mm (in) =
® 33 (1.30)
45 (1.77)

g. Instalt O-ring on oil strainer.

e Apply petroleum jelly to O-ring.
h. tnstall oil strainer on control valve.

AT-208
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ASSEMBLY

RE4ROTA

SATT13C

Connector

SATQ10B

Assembly (2} (Cont’d)

i. Securely fasten terminal harness with clips.

ME,

EM

EF &
EC

IFE

D
=

— RE4R01A —
i- Install torque converter clutch solenoid valve and fluid tem- [T

perature sensor 1 and 2 connectors.

TF
PO
11. Install oil pan.
a. Attach a magnet to oil pan. EA
8T
b. Install new oil pan gasket on transmission case.
c. Install oil pan and bracket on transmission case. BE
+ Always replace oil pan bolis as they are self-sealing bolis.
¢ Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes. HA
s Tighten four bolts in a criss-cross patltern to prevent dislo-
cation of gasket.
d. Tighten drain plug. EL

=g
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- ASSEMBLY

SAT013B

SATOTEBA

Netch in torgue (N?tch in

oil pum

converter |} \/D c
:\

1

5

§ 3 -4
Scaie T

T ////\_“/I SATO17R

C.

‘Assembly (2) (Cont'd)
12.

Install inhibitor switch.

Check that manual shaft is in ““1”" position.
Tempararily install inhibitor switch on manual shaft.
Move manual shaft to N,

Tighten boits while inserting 4.0 mm (0.157 in) dia. pin ver-
tically into locating holes in inhibitor switch and manual
shaft.

. Install terque converter.

Pour ATF into torque converter.

Approximately 2 liters (2-1/8 US qgt, 1-3/4 Imp qt) of fluid are
required for a new torque converter.

When reusing old forque converter, add the same amount
of fiuid as was drained.

Install torque converter while aligning notches and oil
pump.

Measure distance A to check that torque converter is in
proper position.
. Distance “A": .
26.0 mm (1.024 in) or more

AT-210
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

KAZ4E engine VG30E engine
Applied modet -
Floor shift | Column shift 2WD B 4WD
Automatic transmission ALAROIA RE4RD1A
model
Transmission model code
49%02 49X03 45X60 45X72
number
Stall torque ratio 2.0:1
Transmission gear ratio
1st 2.785 3.027
2nd 1.545 1.618
Top 1.000 1.000
oD 0.694 0.694
Reverse 2.272 2.272
Recommended oil Genuine Nissan ATF or equivalent type DEXRON™ 11
il capacity © (US qt, Imp qt) 7.9 (8-3/8, 7) [ 8.5 (9, 7-1/2}
Specifications and Adjustment
VEHICLE SPEED WHEN SHIFTING GEARS
1) KA24E engine
Vehicle speed km/h (MPH)
Throttle position
D, > D, D, > Dy D, > D, D, - Dy D, - D, D, - D, 1, > 1,
Full throttle 53 - 57 100 -~ 108 _ 147 - 1657 M- 99 47 - 51 41 - 45
{33 - 35) (62 - 67) (91 - 98) (57 - 62) (29 - 32) (25 - 28)
Half throttle 32 - 36 57 - 65 114 - 124 65 -75 28 - 36 12 - 18 41 - 45
(20 - 22) {35 - 40) (71-77) (40 - 47) (17 -22) (7-10) {25 - 28)
2) VG30E engine 2WD
Vehicle speed km/h (MPH)
Throttle position
D, =D, D, — Dy D; — D, D, — Dy Dy — Dy D, - D, 1, =1,
Full throttle 52.- 56 99 - 107 159 - 169 154 - 164 91-99 44.- 48 38 - 42
(32 - 35) {62 - 66) {99 - 105) {96 - 102) (57 - 62) (27 - 30) (24 - 28)
Halt throttle 32-36 B6-72 105 - 113 69 - 77 29 -35 10 - 14 38-42
(20 - 22 (41 - 45) (65 - 70) (43 - 48) (18 - 22) (6 - 9} {24 - 26)
3) VG30E engine 4WD (Final gear ratio: 4.375)
' Vehicle speed km/h [MPH)
Throttle position
D, =D, D, —» D, 0, - 0, D, —» By D, — D, D, — D, 1, =+ 1,
Full throttle 50 - 54 97 - 105 1682 - 172 157 - 167 92 - 100 38 - 42 38 - 42
(31 - 34) (60 - B5) {101 - 107) (98 - 104) (57 - 62) (24 - 26) (24 - 28)
Half throttle 32-36 64 - 70 111 - 118 65 -73 29-35 10 - 14 38 - 42
(20 - 22) (40 - 43) {69 - 74) (40 - 45) (18 - 22) {6 - 9) (24 - 286)
4) VG30E engine 4WD (Final gear ratio: 4.625)
Vehicle speed km/h (MPH)
Throttle positicn
D, > D, D, — Dy D, — Dy D, —» D, Dy — 0, D, - DO i, =+ 1,
. 46 - 50 90 - 93 150 - 160 145 - 155 86 - 94 38 -42 38-42
Fuli throftie
29 - 31) {56 - 61) (93 - 99) (90 - 96) (53 - 58) (24 - 26) (24 - 26)
Half throtile 30- 34 60 - 66 103 - 111 60 - 68 28 - 34 10 - 14 38 - 42
(19 - 21) (37 - 41) (64 - 69) (37 - 42) (17 - 21) (6 - 9) (24 - 26)
AT-211
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SERVICE DATA AND SPECIFICATIONS (SDS)

RELEASING 1.OCK-UP

1) KA24 engine

Specifications and Adjustment {Cont’d)
VEHICLE SPEED WHEN PERFORMING AND

D,
Throttle position Vehicle speed km/h (MPH)
Lock-up “"ON"" Lock-up "'OFF”
Full throtile — -
Half throttie 71- 79 (44 - 49) 71- 79 {44 - 49)

2) VG30E engine 2WD

Vehicle speed km/h (MPH)
Throttle Qb switch
position [Shift position] Lock-up Lock-up
“ON™ “OFF"
ON 160 - 168 155 - 163
0.l (99 - 104) (95 - 101)
Full throttle
OFF 99 - 107 91 - 99
[Dy] (62 - 68) {57 - 62)
ON 161 - 109, 82 - 90
[D,] (63 - 68) {51 - 56)
Half throttle
OFF 76 - 84 71-79
(28] (47 - 52} {44 - 49)

3) VG30E engine 4WD (Final gear ratio:

4) VG30E engine 4WD (Final gear ratio:

4.625)
Vehicle speed km/h (MPH)
Throttle OD switch
position [Shift position] Lock-up Lock-up
"ON" “OFF"
ON 151 - 159 146 - 154
(O.] {84 - B9) (0% - 96)
Full throttle
OFF 90 - 98 86 - 94
(D] (56 - 61) (53 - 58)
ON 103 - 111 83 - 91
[D.] (84 - 69) (52 - 57)
Half throttle -
OFF 75 - 84 71-79
[D;] (47 - 52) (44 - 49)

STALL REVOLUTION

Engine Stall revolution rpm
KAZ4E 2,100 - 2,300
VG30E 2,260 - 2,510

LINE PRESSURE
1) VG30E engine

Engine speed

Line pressure kPa (kg/cm?, psi)

rpm D, 2 and 1 positions R position
Idle 422 - 461 ?aszz ;G'f
4.3 -4.7,61-67) 97 - 102)

1,020 - 1,098 1,422 - 1,500

Stall (10.4 - 11.2, (14.5 - 15.3,
148 - 159) 206 - 218)

2) KA24E engine

4.375)
Vehicle speed km/h (MPH)
Throtlle 0D switch
position [Shift position] Lock-up Lock-up
CONT “OFF"
ON 163 - 171 158 - 168
[D,] (101 - 106) {98 - 104)
Full throttle
OFF 97 - 105 92 - 108
[D,] (6D - 65) (57 - 87)
ON 110 - 118 82~ 90
[Da} (68 - 73) {51 - 56)
Half throttle
QOFF 76 - B4 71-79
[Da] (47 - 52) {44 - 49)

Engine speed

Line pressure kPa (kg/cmé, psi)

rpm D, 2 and 1 positions R position
(4.3-4.7,61-67) o7 - 102)

883 - 961 1,393 - 1,471

Stall (9.0-9.8, {14.2-15.0,
128 - 139) 202 - 213)

AT-212
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment {Cont’d)

RETURN SPRINGS
1) KA24E engine

Unit: mm (in)

ltem
Parts
Part No. Free length Quter diameter
4th speed cut valve spring 31756-48X09 23.5 (0.925) 7.0 (0.276)
Pressure regulator valve spring 31742-48X16 48.5 (1.909) 12.1 {0.476)
Pressure modifier valve spring 31742-48X13 4(.83 (1.6075) 8.0 (0.315)
1-2 shift valve spring 31762-48X00 43.4 (1.709) 6.0 (0.236)
2-3 shift valve spring 31762-48X01 42.7 (1.681) 9.0 {0.354)
3-4 shift valve spring 31762-48X08 44.03 (1.7335) 8.0 (0.315)
Accumulator control valve spring 31742-48X02 29.3 (1.154) 8.0 {0.315)
3-2 downshiift valve spring —_— — —
2-3 throttle modifier valve spring 31742-41X21 33.0 {1.299) 6.5 {0.256)
Cantrol valve 4-2 relay valve spring 31756-41X00 29.1 {1.1486) 6.95 (0.2736)
Lock-up control valve spring 31742-48X07 20.0 (0.787) 5.45 (0.2146)
Throttle vaive & detent valve spring 31802-48X02 34.23 {1.3476) 1.0 {0.433)
Kickdown madifier valve spring 31756-48X01 45.3 (1.783) 7.0 {0.276)
1st reducing valve spring 31756-48X08 29.7 {1.169) 7.2 {0.283)
31742-48X04 45.0 {1.772) 7.45 (0.2933)
Overrun clutch reducing valve spring
31742-48X05 31.0 (1.220) 5.2 (0.205)
3-2 timing valve spring 31742-4BX15 23.0 (0.906) 7.0 (0.278)
Torque converter relief valve spring 31742-41%23 38.0 (1.496) 9.0 (0.354}
4-2 sequence valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Primary 31742-48X11 19.1 (0.752) 9.05 (0.3583)
Governor valve Governor valve spring Secondary (I 31742-48X09 30.58 (1.2039) 9.2 (0.362)
Secondary (@ 31742-48X10 16.79 (0.6610) 9.0 (0.354)}
Reverse cluich 18 pcs 31505-41X02 19.69 (0.7752) 11.6 (0.457)
High clutch 16 pes 31505-21X03 22.06 (0.8685) 11.6 (0.457)
fg\:‘;“ifﬂ'ﬂ:}g’h) 20 pos|  31505-41X01 35.77 (1.4083) 9.7 (0.382)
Low & reverse 18 pes 31521-21X00 23.7 (0.933) 11.6 (0.457)
brake
Spring A 31605-41X05 45.6 (1.795) 34.3 (1.350)
Band servo Spring B 31605-41X00 53.8 (2.118) 40.3 {1.587)
Spring C 31605-41X01 20.7 (1.169) 27.6 (1.087)
Accumulator A 31805-41X02 43.0 (1.693) —
Accumulaior B 31605-41X10 66.0 (2.598) —
Accumulator
Accumirlator C 31605-41X09 45.0 (1.772} —
Agcumulator D 31605-41X06 58.4 (2.299) —_—
AT-213
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’d)

2} VG30E engine

Unit: mm {in}

liem
Parts
Part No. Free length Outer diameter
Torque converter relief 31742-41%23 38.0 (1.496) 9.0 (0.354)
valve spring
P
ressure regulator valve 31742-41%X24 44.02 (1.7331) 14.0 (0.551)
spring
Pressure modifier valve 31742-41X19 31.05 (1.2579) 6.8 {0.268)
spring
Accumulator control valve _ _ L
spring
Shuttle shift valve D spring 31762-41X00 26.5 (1.043) 6.0 (0.236)
4-2 sequence valve spring 31756-41X00 29.1 (1.148) 6.95 (0.27386)
Lipper
body Shift valve B spring 31762-41X01 25.0 {0.984) 7.0 (0.276}
4-2 relay valve spring 31756-41X00 29.1 {1.148) 6.95 (0.2736) -
Control Shit valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
valve
lutch | val
Overrun clutch control valve 31762-41X03 23.6 (0.929) 7.0 (0.276)
spring
Overrun clutch reducing 31742-41X20 32.5 (1.280) 7.0 (0.276)
valve spring
Shuttle shift valve S spring 31762-41X04 51.0 (2.008} £.65 (0.2224)
Pilot valve spring 31742-41X13 25.7 {(1.012) 9.1 (0.358)
Lock-up control valve spring 31742-41X22 18.5 (0.728) 13.0 {0.512)
Madifier accumulator valve 31742.27X70 31.4 (1.236) 9.8 {0.386)
spring
Lower |45t reducing valve spring 31756-41X05 25.4 (1.000) 8.75 (0.2657)
body
3-2 timing valve spring 31742-41X08 20.55 (0.8091) 6.75 [0.2657)
Servo charger valve spring 31742-41X08 23.0 (0.906) 6.7 (0.264)
Reverse clutch 16 pcs 31505-41X02 19.69 (0.7752) 11.6 (0.457)
High clutch 16 pcs 31505-21X03 22.06 (0.8685) 11.6 (0.457)
Forward clutch
31505-41X01 A . ) .382
(Overrun clutch) 20 pcs 35.77 {1.4083) 9.7 (0.382)
Low & reverse 18 pes 21521-21X00 23.7 (0.933) 11.6 (0.457)
brake
Spring A 31605-41X05 45.6 [1.785) 34.3 (1.350)
Band servo Spring B 316056-41X00 £3.8 (2.118) 40.3 (1.587)
Spring © 31605-41X01 29.7 (1.169} 27.6 (1.087)
Accumulator A 31605-41X02 43,0 (1.693) —
Accumulator B 31605-41X10 6.0 (2.598) _
Accumulator
Accumiuilator C 31605-41X09 45.0 {1.772) —_—
Accumulator D 31605-41X06 58.4 {2.299) —

ACCUMULATOR O-RING

Diameter mm (in}

Accumulator

A B8 C D
Small diameter end 29 (1.14) | 32 (1.26) | 45 (1.77} | 29 (1.14}
Large diameter end 45 (1.77) | 80 {1,97) 1 50 (1.97) | 45 (1.77}

AT-214 62



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’d)

CLUTCHES AND BRAKES

Code number 49X02 49X03 45X60 45X72
L1. Reverse clutch |
Number of drive plates 2 @l
Number of driven plates 2
Thickness of Standard 1.90 - 2.05 (0.0748 - 0.0807)
drive plate Y
mm {in) | Wear limit 1.80 (0.0709)
Ciearance Standard 0.5 - 0.8 (0.020 - 0.031) B
) 2l
mm (in} | Alowable limit 1.2 (0.047) "
Thickness mm (in) Part number
46 (0.181) 31537-42X01 LC
4.8 {0.189) 31537-42X02
Thickness of retaining piate 5.0 (0.197) 31537-42X03 -
5.2 (0.205) 31537-42X04 El
5.4 {0.213) 31537-42X05 EC
5.6 (0.220) 31537-42X06
5.8 (0.228) 31537-42X07
e
2. High clutch
Number of drive plates 4 5
]
Number of driven plates 4 5 CL
Thickness of Standard 1.52 - 1.67 {0.0598 - 0.0657)
drive plate
mm {in) | Wear limit 1.40 {0.0551) A
Clearance Standard 1.8 - 2.2 {0.071 - 0.087)
mm {in} | Allowable limit 2.8 {0.110)
Thickness mm {in) Parl humber Thickness mm (in) Part number
3.6 (0.142) 31537-41X61 3.4 {0.134) 31637-41X71 -
3.8 (0.150) 31537-41X62 3.6 {0.142) 31537-41X61 TF
] o 4.0 (0.157) 31537-41X63 3.8 (0.150) 31537-41X62
Thickness of retaining plate 4.2 (0.165) 31537-41X64 4.0 {0.157) 31537-41X63
4.4 {0.173) 31537-41X65 4.2 {0.165) 31537-41X64 ED
4.6 (0.181) 31537-41X66 4.4 {0.173) 31537-41X65 ~
4.8 {0.189) 31537-41X67 4.6 {0.181) 31537-41X56
5.0 {0.197) 31537-41%68 4.8 {0.189) 31537-41X67 >
Code number 49X02 49X03 45X60 45X72
[ 3. Forward clulch
Number of drive plates 5 7 RAa
Number of driven plates 5 7
Thickness of Standard 1.90 - 2.05 {0.0748 - 0.0807) BR
drive plate
mm {in) | Wear limit 1.80 {0.0709)
Ciearance Standard 0.45 - 0.85 (0.0477 - 0.0335) &T
mm {in) | Allowable limit 1.85 (0.0728) 2.25 (0.0886)
Thickness mm (in) Part number Thickness mm {in) Part number g2
8.0 (0.315) 31537-41X00 4.0 (0.157) 31637-41X07 "
8.2 (0.323) 31537-41X01 4.2 (D.165) 31537-41X08
Thickness of retaining plate 8.4 (0.331) 31537-41X02 4.4 (0.173) 31537-41X09 i
8.6 (0.339) 31537-41X03 4.6 (0.181) 3NE37-41X10 Hz’ﬁf\
8.8 {0.348) 31537-41X04 4.8 (0.189) 31537-41X11
9.0 {0.354) 31537-41X05 5.0 (0.197) I53IT-41X12
9.2 {0.352} 31537-41X06 5.2 {0.205) 31537-41X13 'Eﬂﬁ
EL
%
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specitications and Adjustment (Cont’d)

Code number

49X02 45X72

49X03 l 45X60 ]

[ 4. Overrun clutch

Number of drive plates

3

Number of driven plaies

5

Thickness of Standard 1.90 - 2.05 (0.0748 - 0.0807)
drive plate
mm (in) | Wear limit 1.80 (0.0709)
Clearance Standard 1.0 - 1.4 (0.039 - 0.055)
mm {in) [ Allowable limit 2.0 (0.079)
Thickness mm (in) Part number
4.0 (0.157) 31537-41X79
4.2 {0.165) 31637-41X80
Thickness of retaining plate 4.4 (0.173) 31537-41X81
4.6 {0.181) 31537-41X82
4.8 (0.189) 31537-41X83
5.0 {0.197) 31537-41X84
5.2 {0.205) 31537-41X20
Code number 45X72 45X60 49x02 49X03
{7’:. lLow & reverse brake
Number of drive plates 6
Number of driven plates 6

Thickness ot Standard 1.90 - 2.05 (0.0748 - 0.0807)
drive plaie
mm (in} [ Wear limit 1.80 (0.0709)
Clearance Standard 0.7 - 1.1 (0.028 - 0.043)
mm (in} | Aliowable limit 2.3 (0.001)
Thickness mm (in) Part humber Thickness mm {in} Part number
8.6 (0.339) 31667-41X03 9.0 (0.354) 31667-41X05
_ » B.8 (0.346) 31667-41X04 9.2 (0.362) 31667-41X06
Thickness of retaining plate 9.0 (0.354) 31867-41X05 9.4 (0.370) 31667-41X090
9.2 (0.362) 31667-41X06 9.6 {0.378) 31667-41X10
9.4 {0.370) 31667-41X09 9.8 {0.388) 31667-41X18
9.5 {0.378} 31667-41X10 10.0 {0.384) 31667-41%18

6. Brake band

Anchor end bolt tightening

torque

N-m (kg-m, fi-lb)

4-6(04-0629-43)

Number of returning revolution
for anchor end bolt

25

AT-216
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’'d)

OiL. PUMP AND LOW ONE-WAY CLUTCH

Qi1 pump clearance mm (in)
Cam ring — oil pump housing

Standard

0.01 - 0.024 (0.0004 - 0.0009)

REVERSE CLUTCH DRUM END PLAY

Rotor, vanes and control pis-
ton — oil pump housing

Reverse clutch 0.55 - 0.80 mm

drum end play "“T," {0.0217 - 0.0354 in)
T_hlckn_ess Part number

mm (in)

0.7 (0.028) 31528-21X00

Thickness of oil 0.9 {0.035) 31528-21X01

pump thrust washer 1.1 (0.043) 31528-21X02
1.3 {0.051) 31528-21X03
1.5 (0.059) 31528-21X04
1.7 (0.087) 31528-21X05
1.9 (0.075) 31528-21X06

REMOVAL AND INSTALLATION

Standard 0.03 - 0.044 (0.0012 - 0.0017)

Seal ring clearance mm (in)

Standard 0.10 - 0.25 (0.0039 - 0.0098)

Allowable limit 0.25 (0.6098)
TOTAL END PLAY

I 0.25 - 0.55 mm
Total end play T, (0.0098 - 0.0217 in)
Th|ckn.ess Part number
mm {in)

) ) 0.8 (0.031) 31429-21X00
Thickness of ail 1.0 (0.039) 31429-21X01
pump cover bearing 12 (0_04?] 31429-21X02
race 1.4 (0.055) 31420-21X03

1.6 (0.063) 31429-21X04
1.8 (0.071) 31429-21X05
2.0 {0.079) 31429-21X06

Manual controi linkage

Number of returning revolu-
tions far lock nut

Golumn shift

Floot shift

l.ock nut tightening torque
Nem (kg-m, ft-1b)

2wWD

29 - 30 (3.0 - 4.0, 22 - 29)

4WD

29 -38(3.0-4.0,22 -29)

OIL DISTRIBUTOR (KAZ24E engine)

Seal ring — ring groove mm {in})
Standard

Allowable limit

0.15 - 0.40 (0.0059 - 0.9457)
0.40 (0.0157)

Distance between end of cluich
housing and torque converter
mm (in)

2WD

23.5 (0.925)

4WD

26.0 (1.024) or more

Drive plate runout limit  mm (in)

0.5 (0.020)

AT-217
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GENERAL SERVICING

Precautions

e When removing or installing various parts, place a cloth or padding onto the vehicle body fo prevent
scratches.

e Handle trim, molding, instruments, grille, etc. carefully during removing or installation. Be careful
not to soil or damage them.

e Apply sealing compound where necessary when installing parts.

e When applying sealing compound, be careful that sealing compound does not protrude from parts.

e When replacing any metal parts (for example body outer panel, members, etc.), be sure to take rust
prevention measures. :

rime e IR Circuit Breaker Inspection
%0 r—Ereak point For example, when current is 30A, the circuit is broken within
8 to 20 seconds.
20 Circuit breakers are used in the following systems.
10 e Power window & power door lock
5 ¢ Back door window opener
10 10 20 30 40 50 60 70

Current (A}
SBF284E

Clip and Fastener

¢ The following numbers and symbols correspond to clips and fasteners in BF section.
e Replace any clips and/or fasteners which are damaged during removal or installation.

Symbol

No Shapes Removal & Installation

Removal:
Remove by bending up with
flat-bladed screwdrivers.

% T S

SBF256G SBF3678

S Ly
Ty 2

Pull up by rotating.

MBF1768 SBF1158

BF-2 1068



GENERAL SERVICING

Clip and Fastener (Cont’'d)

Symbol

No Shapes Removal & Installation

Removal:
Remove with a flat-bladed @I
screwdriver or pliers,

SBF257G SBF282C

LG

Push center pin to
catching position.
Push {Do not remove = &
I~ EF &

$ center pin by hitting it.}

EC

@ \ —==1 | A
;

= |
5
i % <>
&

Installation:

SBF258G SBF7O8E
T
Removal:
, f AT
=l =— n
S
& 5] . T
»
PD
SBF104B SBF147B
B Removal: n
S Remove by bending up with FA
_ / flat-bladed scrawdrivars.

/\/ £ ! :Rad:ator A

e grille

P
I Body panel
v
é/ﬂ} SBF352G ST

SBF351C

i
BF-3 1069



GENERAL SERVICING

Clip and Fastener (Cont’d)

Symbol Shapes Removal & Installation
No.
A _
SBF353C
Remaoval:
Clip-A r Finisher
[soe)
—
= Seal
g Flat-bladed
screwdriver
%Clip B ¢ (Grommet)
(Grommet) Body panel Clip-A
SBFES1B SBF652B
H
Remova Clip-A
Finisher
= —— A'—_L - g
@r %a::ﬁi
'- Weatherstrip
% Clip-B
Rubber seal
SBFE4868 Flat-bladed screwdriver SBFE496
) Molding
Clip ; Panel
It Removal;
Remove using
S\é{ flat-bladed
— screwdrivers
@ Molding or pliers.
P
— Panel
Fiat-bladed — CliP
SBF317C screwdriver SBF5718
Removal:
Holder portion of clip must be
spread out to remove rod.
- o )
SBF768B SBF770B

BF-4

1070



GENERAL SERVICING

Clip and Fastener (Cont’'d)

Symbol

N Shapes Removal & Installation
0. .

Removal: Installation:

AN 6
@ roiate 450m) @ |
0O femove. -MIA
‘.,

@8
&

EM
i)
SBF1468 Removal: SBF085E

Removal: [L©
1. Screw out with a Phillips

screwdriver. == g
2. Remove female Ef &

portion with IE@

flat-bladed

screwdriver. _
tg [l

WY

SGRIES

0
&)=y
%@—; (l(lllll(lll(e

SBFO78B 5B8Fa92G
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BODY END

Front End

hood locks engaging mechanism.

from it.

Hood adjustment: Adjust at hinge portion.
Hood iock adjustment: After adjusting, check hood lock conirol operation. Apply a coat of grease to

Hood lock adjustment
® Adjust heod so that hood primary lock
meshes at a position where hood is 1 to 1.5
mm (0.039 o 0.059 in} lower than fender.
@ After hood lock adjustment, adjust
bumper rubber.
® When securing hood lock, ensure It does
not tilt. Striker must be positioned
at the center of hood primary lock.
® After adjustment, ensure that hood
primary and secondary lock opetate properly.

\

Hood lock secondary latch hooking length%

5-95 mm
(0.197 -
0.374 in)

Secondary latch

Bumper rubber adjustment

® Adjust so that hood
is aligned with fender.

pprox. 19 mm {0.75 in).}

Hood hinge
~ESSsITT
3 =
/““‘\_\‘@?
N / 7
f 51 - 6.5
= {0.52 - 0.66,
/38 -4.8)
Wher: removing,
remove cow! lop grille.

Hood opener: Do not attempt to bend cable forcibly. Doing so increase effort required to unlock hood.
Bumper finisher: It is made of plastic, so do not use excessive force and take care to keep oil away

R

[Bumper rubber free height is

[D13-16 (13- 16,9 -12)

35 - 45
(36-46,26-30)

C

* : Bumper assembly mounting bolt
[ Nem (kg-m, ft-Ib)
. Grease-up points

BF-6

HMood adjustment

51-65
(0.52 - 0.66,

MBF289B
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BODY END

Rear End — TRUCK

Rope hook protector
;_[Uj 13-16 (13 - 1.6, 9 - 12)

B e oS [ 21-26(21-27,15- 20
T B i

Eye bolt

[ 21-26

(2.1 - 27,15 - 20)

T s
e T n !
e a I
| T e \‘
e T Rope hook
S —

- -
T Z=5= Rear gate striker
T
T \y/
[(Tez-78
{6.3 - 8.0,
46 - 58)
. [C)21- 26
(25 - 27
Rear body

\
\
'— Rear gate handle

R

Rear gate lock

O : Nem {kgm, fiib)
: Grease-up points

SBF344GA

BF-7

TN

EL

A

1073



BODY END

Body Rear End — WAGON

e Back door lock system adjustment: Adjust lock & striker so that they are in the center.:
After adjustment, check back door lock operation.

e Back door hatch lock system adjustment: Adjust lock & striker so that they are in the center.

After adjustment, check back dcor haich lock operation.

WARNING:

a. Be carefuf not to scratch back door stay and/or back door haich stay when installing back door and/or

back door hatch. A scratched stay may cause gas leakage.

b. The contenis of the back door stay and back door haich stay are under pressure. Do not take apart,

puncture, apply heat or allow fire near them.

Ti13 - 16 (13- 16,9 -12)

Window hinge

Door adjustment

)

————

Spare tire

hanger

(Adjust at hinge-body portion) E

+ : Bumper assembly mounting bolt
[ : Nem fkg-m, fi-Ib)
B=R: Grease points

window lock adjustment

P
_F[qm - 52

[
~{4.2 - 5.3, 30 - 38)

3126
e ([P e e m
L 38-48) - & A1 —
N - 4 3 =
5@ | e
/ =
()51 - 6.5 (0.52 - 066, 3 2127, N
38 - 48) 15 - 20)
BF-8

Bumper rubber

adjustment

15 - 20)
Finlsher

1074



BODY END

Body Rear End — WAGON (Cont’d)

Glass hatch adjustment

MG.‘T : 77 . Striker adjustment g\
| S @l
5 w | N\geo

(@) J/E - (0.62 - 0.79, 45 - 5.7)

Lock adjustment

D

R\
)

— Fe

-—‘;Hﬂ - 26

g W7
0-1.0 mm \—__\_i:——f__,-
(0 - 0.039 in)
AT
Back door lock adjustment TE
*— Front 22
O
olll@ @ BD
Z[U] 51-65 clip — FA&
{0.52 - 0.86, 3.5 - 4.8)
RA,
B
= Pull out
=y
A )
/ % S
A
\\
Bumper rubber
adjustmant
(O : N-m (kg-m, fi-to} HA

EL

MBF781A B@y
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B

ODY END

Back Door Window Opener — WAGON

WIRING DIAGRAM

CIRCUIT
BREAKER
BATTERY i'g@ BACK DOOR
a9 QPENER SWITCH
2z - -
| {Main h ) !_ N[oFH _!
ain harness
LG/R LG!R———LG/R@ i pllo
upP » LG—— LG ! % [ To !
‘ & ‘ {Console harness) P __J
L o
I

AT H
EREDEE

1]
LG/R m== Gk
L
&

)

GB

(Back door harness)

L

g
REAR WIPER
RELAY f}: t} To wiper system
L
=
R/L
-R/L
[(Body harness)
S ——— G G
LW
R/Y
R/L
REAR WINDOW Lorm
OPENER RELAY
@
BODY GROUND
GLASS HATCH

OPENER SOLENCID

[ ]
ey

(Rear wiper 4@
harness)
B ;
G

]

GLASS_HATCH SWFCH (W : With rear wiper model
‘ (0D : Without rear wiper model
1 g o I Liw
[ =T T | &R
REAR WIPER

MOTOR ASSEMBLY

Wiper link
condition

o)
LINK SWITCH
(I

- @

|
3

BODY GROUND

%2

J

BF-10

SBF146H

1076



BODY END

NOTE

EM

LG

e
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DOOR

Front Door

e For removal of door trim, refer to “INTERIOR AND EXTERIOR", (BF-29 or 32).
e After adjusting door lock, make sure door locks properly

p—

Outslde handle adjustment [@} .

Door

inside handle installatlon and adlustment adjustment []

8 IUJ 51 - 65 Front sash

(0.52 - 0.66 adjustment
38 - 48)

Rear sash adjustment

E When adjusting door, remove fender

— .~ Door inner panet ﬁ"t“t‘:’;g"; g:;:y ] / ‘ Turn adjusting nut
? ﬂ'\/’ S ! /

N\

adjustment |
A Pawl /
. AN -Inside handle . /
T, -
W 8 Pawl /
Escutcheon g

U ol

0.5-15
{0.020 - 0.059)

Unit: mm (in)

13 - 16 M : Nem (kg-m, ft-lb}
1 3- 1.8 ' : Grease-up points
9-12)

MBF2958
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DOOR

Rear Door — WAGON

For removal of door trim, refer to “"INTERIOR AND EXTERIOR", (BF-32).
After adjusting door or door lock, make sure door locks properly.

Gl
Guide rail adjustment
A
B
LE
Inslde handle installation and EF fg
adjustment EC
Bell crank removal
Outside handle - f#  Instaliation FE
adjustment E T Door adjustment m
LV oL
Y,
i‘yl‘.‘\‘-\(
/ J MT
_ A-- [0) 37 - 50
/:L (n.as - 051, AT
= 27 -37
Regulator adjustment T8
Regulator-glass adjustment
PD
& : Nem (kg-m, ft-lb)
: Grease-up points
F&
RA
BR
T

HA

BF-13



DOOR

Rear Door — WAGON (Cont’d)

Door inner panel

— Pawl

Inside handie
Pawi
~Escutcheon

[ outside handle adjustment

Turn holder until the clearance
between holder & rod Is the
specified value,

Holder
0.5 - 1.5 mm
(0.020 - 0.059 in)
Release

Marking

Bell crank-B

Removal:

Bell
crank-8

Bell crank-A

Turn bell crank-A counter-
clockwise (as indicated by the
white arrow} to position “X".

lever
©
‘%
[O)1s - 21

(18- 21
12 - 15)

Striker adjustment

L)

13 - 16
(13- 18,
9 - 12}

Instatiation:

Bell crank-B

Turn beli crank-A counter-
clockwise to position “Y".

BF-14

{3 Nem (kg-m, ft-Ib)

MBF296B
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DOOR

Power Door Lock — TRUCK
DOOR LOCK TIMER INSPECTION

TESTING OPERATION

_ | sw-a Turns Furns Turns

5 | operation | OFF | 'on” | OV [BEe| oFF |oFF [oFF| Turmson |Tarn G

e

.:",’ SWB After SW-A

- Turns Turns| cperation, [Turns
o . " "
c | operation OFF OFF OFF [ OFF ON ON OFF | immediately { OFF MVE‘}\
turns ON

- ON ON
a @ Test lamp {Approx, {Approx, ON— OFF =i
5 S’ operation OFF 1.0 sec.) OFF | OFF 1.0 sec.) OFF | OFF -+ 0N - QOFF OFF EM
o= —~ OFF — OFF

® Carry out the complete inspection in this chart from left to
right, ﬂ-@

¢ Do not carry out any switch operations that are not described
in the above chart so as to avoid breaking the door lock timer.

EF &
EG

Lighting period of test lamp differs according to SW-B operation.
Moreover, test lamp may come on once or it May not come on FE
at afl. If this occurs, do not judge it faulty solely from this step,
but use other steps to make finai judgement.

GL
INSPECTION CIRCUIT {This test circuit rmust be wired by the technician.)
WIT
a— TEST LAMP
A
T © & AT
- BATTERY
SW.-B TF
s
<L
O
L
SW-A =
=&
DOOR LOCK TIMER
CIRCUIT CONNECTIONS
31 Power source (BAT)
32 To/From actuators {Lock power source & Unlock @Fﬂ
ground)
To/From actuators {Lock ground & Unlock power
33
source) Q)T
34 | To lock-unlock switches {Input signal for lock) SBFB22F
35 Ground
39 To lock-unlock switches (Ipput signat f_or unlock!)
HA
CIRCUIT BREAKER
The circuit breaker is the same as the one for Power Window system. -
So refer to "Power Window'". EL
1Y

BF-15 1081



DOOR

Power Door Lock — TRUCK (Cont’d})

When Lock-Unlock {Unlock-Lock) is repeated more than two or three times rapidly using the door

lock-&-unlock switch connected to driver side door lock knob, the door may either be locked or
unlocked by itself, or the actuator may not be activated. This depends on the Lock-Unlock operation

period and other conditions.
Avoid this type of operation as a system malfunction may occur.

WIRING DIAGRAM

FRONT DRIVER SIDE ACTUATOR

Inside of door

DOOR LOCK CONDITION

Between lock
Lock |5 e O lUnlock MOTOR
Er~oa
0 9 ° 1% —
POSISTOR
LIMIT SWITCH ({thermal circuit
breaker)
Current flow direction
L ™
Un- Amua:_or
operatin
fockward | Locrward | 2R o

FRONT DRIVER'S SIDE LOCK KNOB SWITCH

Un- |[Between
Connections lock & |Lock

lock |unlock
Ground Q 55| From
From daor logk timer [«] 56| unlock
From door lock timer 57| to leck
Ground Q 55
From door lock timer | 56 roml:?ﬂg::ckk
From door_lock timer o] 57

LOCK & UNLOCK SWITCH

{Built in power window switch)

DOOR LOCK GONDITION
LOCK N [UNLOCK
4 0 0
2] ©
13 | =)
14| o o)

=

55

56

Secl

BATTERY

(Via fusible link

— Brownj}

DOOR
LOCK
TIMER

@iﬁﬁj,__lr—_im

{Door harness LH)

B/R
f—=8
B/Y

EIFIE]
IER
[m]

IR

)
s o' ve

CIRCUIT BREAKER

{Main harness)

YR

BODY GROUND

1082



DOOR

Power Door Lock — TRUCK (Cont’'d)

FROMT PASSENGER SIDE ACTUATOR
Inside of door

POSISTOR LIMIT SWITCH
{thermal circuit DOOR LOCK CONDITION
breaker) Loek]| Between lock jyninek
{Front door harness RH) o o @H
Y/R YiR — O Q o
YB{It (Trvie Y8
Nii LN g B
Current flow direction MA
L. 4
Un- Lockward '333#3}3@
lockward direction EM
R B/R——B/R
& ) ! 8 @ Uniock|Lock| - FRONT PASSENGER SIDE i
o 1l o LOCK KNOB SWITCH LC
2] &
EG
FE
€L,
BT
AT
TF
PD
A&
RA,
B
ST

A

1=y

EL

SBF241H ﬁ@y
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DOOR

Power Door Lock — WAGON
WIRING DIAGRAM

FUSIBLE LINK
HOLDER
CIRCLIT
3@ BREAKER ngvTTE(gJH (Main harness)
EXCARS S
o
£

FUSE BLOCK
(Refer to "POWER P
SUPPLY RQUTING ‘

in EL section™)

FRCONT DRIVER SIDE ACTUATOR
Inside of door

DDOR LOCK CONDITION (Front door harness LH)

elween M‘QTQ_R
Y/R
B e —% e

)

Lock k&  fUnlock

7
o
8 Q [e]

—— a/w - P10 BN ——
— —— T/l P5 ——¥sL

@
B
% ADAPTER CONNECTOR

LIMIT SWITCH

POSISTCR
{themal circuit ==

breaker)

[Refer to last page
(Foldout page).]

Current flow direction
- e
Un- Actua‘or

operatin
lockward Lockward dlprectior?

» To interior larmp

DRIVER SIDE LOCK | |Unlock| 1ock
KNOB SwITCH 5

1O

L*—“-*- To warning chime

NLECE

DOOR LOCK FULE PﬁwLLg?HOKE

KEY SWITCH LH T STROKE L
[v]

=

Y/HR
B/l

B — 4

ReB
BR

LOCK & UNLOCK SWITCH

(Built into power window switch)

DOORTOCK T ||

LOCK N

Q
[e)
[

!
@ ”T”—l

BODY CROUND DOOR SWITCH DOOR SWITCH
LH RH

5
&

UNLOCK

.

i

oo

Q
Q

=

HeO- 8
|M[Fa—J
\I—m—lo:‘o—
=
IH—o o



DOOR

Power Door Lock — WAGON (Cont’d)

FRONT PASSENGER SIDE ACTUATOR

Inside of door

POSISTOR LIMIT SWITCH
(thermal circuitl TR LOCE CONOITION
breaker? efween
(Front door harness RH) Lock |lack& | Unlock @1
s
@ Nd] MOIOR 1._ E 8 °
 —
/R R :j: Y/R
¥/B (T} vre @} -
ey A
Y/BR = Y/BR — Curznl flawdirectiin
Un— ‘
operatin
lockward Lockward d\prect\ong EM
|
/R Unlock| lock | FRONT PASSENGER SIDE
By B :g] @ = LOCK KNOB SWITCH
il Q L@
OCK
'IE) FULL REAR RH SI0E ACTUATCOR _
vER . ISTROKE Q‘%ﬁ OKEN Inside of door E”'; &
(gmg: ‘%] ) 2 POSISTOR LIMIT SWITCH EC
{thermal circuit TODR LOTK CORBITTON
DOOR LOCK breaker) ?elween
KEY SWITCH RH Lock atik&lt( Unlock
g
o o FE
;53@3 @Eh"’a_"_ﬁﬁ A [T ]
(Rear door harness RH) halind
Current flow directi
urrent Fow direction @";.
Un— Act ua; or
Loskwerd| iocnuers | L) |
REAR LH SIDE ACTUATOR
Ingide of door M?
POSISTOR LIMIT SWITCH
o ¥ (thermel circuit  RIRTCKCONNITION
breaker} Helween
Lack L?ﬁ:c Unlgck 7
- 8o AT
;|
vz (=T e 1R e 10
[/ p— (Rear door harness LH] T
vyv,/f?; v?/FE; Culf_nt flow dTrecti:Jvn F
R E | un= Lockward | coeratthy
J lockward ockward | SREMEL T
Y/B — P@
DOCR
LOCK
TIMER
A
L F&
B
@
e §®
- BR
- BACK DOGR ACTUATOR 1
(Body harness) POSISTOR LIMIT SWITCH
(thermal circuit E MO
breaker) Lock l?etr:e&en Unlack
(Back window w1per ock |10g L nio w
=ﬁ harness) r —_ O un% @ﬁf
MOTOR — O [#]
/8 T+ ya e i Y4B —e r/e 5
YrR 0] YR — wn
:%‘ Back door harnessJ i
Cuyrrent flow direction
S -
Un— Actua%or
Lockward lockward [SPETatng J
HA
SBF192H h@}}\{_

BF-19
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DOOR
Power Door Lock — WAGON (Cont’d)

DOOR LOCK TIMER INSPECTION

e Carry out the following inspections:
(1) Check power source and ground.
(2) Check input signals.
If the input signa!l is NG, go to ELECTRICAL COMPONENTS INSPECTION.
(3) Check output signals.
If the input signal is OK and the output signal is NG, replace the door lock timer.
If the input signal and output signal are OK, check door lock actuator in ELECTRICAL COMPONENTS
INSPECTION.

Lock & unlock operation by lock knob or main switch
{The voltages are approximate values.)

Operations
Connections Lock knob switch LH Lock knob switch RH Lock & unlock switch
Unlock — Lock Unlock — Lock N - Unlock N — Lock
1 Power source 2v 12v 12v 12v
5 Ground Ground Ground Ground Ground
7 Key switch
- Either key switch or door switches are off.
4 Poor switch LH (Key is not in the ignition or all dcors are closed.)
12 Door switch RH
; ON — OFF

10 Tg Lock knob switch LH (Ground)  (Open)

o2
9 2 | Lock knob switch RH — ON = OFF — —

a {Ground} (Open}

o
14 - Door lock key switch — — — —
16 Lock & unlock switch _ o o OFF — ON

lack {Open) {Ground)
15 Lock & unlock switch _ _ OFF —= ON .
unstock (Open) {Ground)

2 E Door lock actuator o - 12V - oV oV — 12V = OV ov OV = 12V - OV

% {Lock power source) {Approx. 1.0 sec.) (Approx. 1.0 sec.) (Approx. 1.0 sec.)

5

=3 Door lock acteator ov — 12V - oV

= v ov
8 8 {Unlock power source) ov ¢ {Approx. 1.0 sec.)

BF-20
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DOOR

Power Door Lock — WAGON (Cont'd)

Unlock operation by door lock key switch

{The voltages are approximate values.) .

Connections

Operations

Door lock key switch LH

N — Unlock -+ N — Unlock Unlock — Lock @H
1 Power source 2v 12v 12v
5 Ground Ground Ground Ground M,
7 Key switch
ith ) ) _
4 Door switch LH E!t er kfay sm‘tch'c?r door switches are off
(Key is not in the ignition or al! doors are closed.) EM
12 Door switch RH -
1Q g Lock knob switch LH — — ON {Ground) — OFF (Open)
9 £ |Lock knab switch RH — - _ LG
(=N
£ QOFF = ON —= OFF - ON = OFF
14 D lock itch
oor lock key switc {(Open)  (Ground) {Open) {Ground) (Open) OFF (Open) EF &
16 Lock & unlock switch lock — — — EC
15 Lock & unlock switch unlock — — —
- § Door lock actuator ov oV oV — 12V = OV IFE
g (Lock power source) (Approx. 1.0 sec)
5
3 % Boor fock actuator v oV - 12V - OV ov e
o {Unlock power source) {Approx. 1.0 sec.)
» The second unlock signal of deor lock key switch is counted when it is within approximately 4 seconds of the first signal.
# Lock operation by key is mechanically transmitted 1o the lock knob switch. [YEN

« Operation of door lock key switch RH is the same as LH.
Key reminder operation

{The: voltages are approximate values.) AT

Connections

Operations

L.ock knob switch LH

Lock & unlogk switch

o
i
Uniock — Lock — Automatically unlocked N = Lock — Automatically unlocked
1 Power source 12v 12v
oo
5 Ground ov ov il
7 Key switch ON (12V) — Key is in the ignition.
4 Door switch LH EA
ON {Ground) — Either door is opan.
12 Door switch RH
ON —» OFF - ON
_ L . H _ 5
10 g) ock knob switch L (Ground) (Open) (Ground) R&
9 = | Lock knob switch RH — —
a
14 £ Door lock key switch — — B
; OFF —» ON - OFF
16 Lock & unlock switch lock — {Open) (Ground) (Open)
Lock & unlock switch ST
15 — —
unlock
5 § | Door lock actuator oV - 12V - OV oV - 12V - oV
‘?, (Lock power source) (Approx. 0.3 sec.) {Approx. 0.3 sec.)
. & |Door lock astuator oV o 12V ooV OV — 12V - OV
8 {(Unlock power source) (Approx. 1.4 sec.) {Approx. 1.4 sec.) HA
o Operation of lock knob switch RH is the same as LH.
EL
o

BF-21
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DOOR

HSCONNECT  am.

€ % Key switch
.
84

S |

SBF347(

Door switch

D%ﬁ’ @ Driver side
1S.

@™ Front RH

SBF736GA
DISCONNECT =5 Driver side fock
Eéj] % knob switch
12
DSTENNECT e Front right lock
G@D s, knob switch
=2 |1
| I
SBF349G

Door lock key
switch

DSCONNECT >
€
<201

5]

SBF3I50G

Power Door Lock — WAGON (Cont’'d)
ELECTRICAL COMPONENTS INSPECTION

Key switch

Terminals Condition Continuity
Key is in the ignition. Yes
® -6 . , T
Key is not in the ignition. No
Door switch
Terminals Condition Continulity
Door is closed. No
® - ® )
Door is open. Yes
Lock knob switch
(Built-in front door lock actuator)
Terminals Condition Continuity
t.ock No
®-@
Unlock Yes
Door unlock key swilch
Terminals Operation Continuity
Key is turned toward unfock. Yes
-2
Except above No
BF-22
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DOOR

Power Door Lock — WAGON (Cont’d)

Main switch
”'““""E”@ Lock & unlock
:"'_-_""\\ E@ switch Terminals Operation Continuity
' \
| 'Ei‘\! i Lock Yes
| [ 11 ®-® Neutral and unlock No
! LI TN @0
! B - @ Unlock Yes
| -
I Neutral and unlock No
| Q M2
. o
SBF351G EM
Door lock actuator
BISCONNEC™ F’ Door lock Terminals LC
GE‘D (¥4 actuator Operation
@D S}
——
51, ==& -~ Driver side, rear right =)
i } and back door Driver side, rear right and L3) 8 Lock EEF@&
: back door (23] 7Y Unlock 7
i
f 3] & Lock -
- Front right and rear left - FlE
6% LY Unlock
el
DISCONKEET =5 DOOr nlock
Eé:] . actuator
. — Frent right BT
H and rear left
!
, AT
‘\
TF
SBF352G E@)]
F&
RA,
B
ST

HA

1=y

EL



- DOOR

WIRING DIAGRAM

Power Window

POWER WINDOW SUB-SWITCH
(Front passenger side)

POWER WINDOW REGULATOR

(Front passenger side)
PASSENGER
SIDY Current Flow direction
UINTD - - =
21 indow
22 08 8 operating | Downward Upward
2301 O O direciion
i EEEe < CIRCUIT BREAKER
O[O \ @
7 G
L) - -
o BODY GROUND |
=
™
5828 <8 == "
| I — = Lw 8 Lw ¥
!
LY LY
1020
(Front RH dcor harness) ! . LAY LAY J
— ﬂw (T @ Yo =
- L — 9o L/
.
~ ~ ,
R R —
W W — 3
] B y
v v '
% o N
i Ay
{Front LH door‘ﬁarness) W{Rﬂ
- IEUORU
1
' "
| Lo
L/OR -~
o
an
@ q
o L
-7 L
[7]E 5[4] YCIRCU\T BREAKER
[E1IE RINE
LY
DRVERSIDE | LOCK | PASSEN- | REAR REAR —M—C®_
AUTO) MANUAL kY GER SIDE RH 4D) |{H 40
NIQIUINIDI/ONJOFFI U INID JU NI DU INID -~
]2 8 e Current flow direction Jggg;g‘m;
- e N
3 Cl) 8 (\) Window
¢ S o Toto oot totolo || LSfmis | Dewwerd | pward | | @)
g 8 (]) (lj? Q110 FOWER WINDOW REGULATOR
7 el [CIe) (Front driver side) ]
8 S7I55T115]
g o] =glasiakd
10 [e][e][e]
i O [O POWER WINDOW AMP.
{inside RH dash
POWER WINDOW MAIN SWITCH side finisher}
{Front driver side)

1090



DOOR

Power Window (Cont’d)

CIRCUIT
. BREAKER
{R%'gr:L{';TPEF;EABKFE_R;_?ISPECTION' (Beside fuse IGNITION : Model with rear wheel anri—lock brake systemn
olock) RELAY-2 IGNITION @ : Model without rear wheel anti~lock brake system @H
RELAY-2
JOINT {Engine room (@) : Wagon model
CONNECTOR C RH side) (1) : Pickup model
= ] ) M[j@\\
T 11T @:} : 4—door model
1T @
it = — @ ES e
I - A IGNITION SWITCH
@ s 8 3 @y ON or START
| Co LE
g
BATTERY
=&
FUSIBLE LINK re
- Doyl HOLDER EC
w BR
@y | ded)
= To rear wheel E
S ) et otk oraike FE
GL
POWER WINDOW REGULATOR
(Rear RHD
CIRCUIT BREAKER i
ADAPTER CONNECTOR T\ MT
[Refer tolast page
{Foldout page).] B
— WG —— S2 —— W/G — LR :B] E AT
- v - oA S I -
/s —— T2 -1 /B Ps
. —+ 56 4 LWl Current flow direction
L/IPF!:: gg ——L/I?R T - -y
0 ngow
] W’}S 4 PS1?1 =4 Wg operating Upward Downward TF
’7 B/ —— 58 — B/W direction
POWER WINDOW SUB—SWITCH
{Rear RH) P
)
] { o ¥ .@ REAR RH
* (T W/B w/B W/B YET UIN]|D
41]42
0 el T A | o] ol
e o N e Baal i ik A
(Rear RH door h ) ol 019
ear oor harness MmNl
o 1O
POWER WINDOW SUB—SWITCH 2 B
{Rear LH}
(Rear LH door harness) REAR LH R
R/B w/B UIN D 2[5
— ELKY B
R e Y
—_ 1 3
oW B/W /R %?CI) C|> 8
.{n) 34
HeNie §r
CIRCUIT BREAKER
X
— R @l
- - HA
Current flow direction
o =
Windotw 5 4
operatin Upward
dlprect‘\or? pwar ownwar EL
POWER WINDOW REGULATOR
(Rear LH)

SBF193H il
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DOOR

Power Window (Cont'd)

ONE-TOUCH (Auto) OPERATION

Power window system is designed to fully close the driver’s window automatically by one-touch {Auto)
operation of driver’'s door window switch. Stopping the window at the fully open or closed paosition is

done by power window amp. operation.

Power window amp. inspection

FRONT DRIVER SIDE POWER
WINDOW SWITCH

Carry out this operation check in_this chart from left to right continuously.

FR Drive side
Cne-
twuch | Manual Connections
{Auto)
UINIDIUINID
1 o) From power window AMP 34
2 ] Q| From power window AMP &8
3 I o] ] From gower window Amp &5
f 4 0 [e) C) Ground
IGNITION SWITCH ON or ST
(Via power window reiay}
VOLTMETER
Window FRONT DRIVER
operating SIDE POWER WINDOW m
irecti REGULATOR
diraction e@)e
Upward Current ' “'f‘_':@):
flow 7
Downward direction \
Zomeurr
BREAKER
VOLTMETER
==
-
[67]s5]s1
AMP. OPERATION e
Oparations
Connections
Manual operation One-touch (Auto) Oparation
51| Power source {IGN) 12v 12V 12y 12v 12v 12v
§2| Ground Ground | Ground | Ground | Ground | Ground Ground
53 From ignition SW {ON or ST} [ON or ST|ON or ST|ON or STJON or ST|ON or 8T ON or 8T
— 1 To FRA driver side powsr
54| E | window SW (AUTG! 1 off | oFF | off | oFf | on cFF
E To FR driver side power
55 3 | window SW {UP) 3 OFF ON OFF OFF OFF OFF
— | ©
= | To FR driver side power
56 window SW {DOWN) 2 OFF OFF ON OFF [aly] OFF
57 lu FR driver side reguiatar Approx. | Approx. | Approx. | Apprax. | Approx. Approx.
2% |Upward power sourcel oV over 9V [ oV av oV
S C
58 8 2| FR driver side reguiator Apprax_ | Approx. | Approx. | Approx. | Aprrox. Approx.
{Downward power source) oy oV aver Y oV over 8V over 9V
{ Keeping opera-
D tion until fully
Upward ::dn } Starting open, then
Regulatar Operating Condimon Stop opera- opera- Stop stops
non uoh automatically .
Downward operatian

POWER WINDOW AMP. — Inside of RH side dash side finisher

BF-26

SBF789CA
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INSTRUMENT PANEL

CAUTION:
e Disconnect ground terminat from battery in advance.
¢ Be careful not to scratch pad and other parts.

REMOVAL — Iinstrument panel assembly

Pay atlention so as not to scratch the parts (plastic). During installation, fit the ducting paris precisely.

@ Remove steering wheel.

@ Remove steering column cover. MA
@ Remove lower instrument panel on driver’s side.[®

@ Remove glove box assembly.

& Remove lower instrument panel on passenger's side. EM
® Remove cluster lid C.[q

@ Remove console box.

® Remove instrument stay cover.[8] LG
@ Remove A/C or heater control unit.
40 Remove audio and deck pocket. EF &
i® Remove lower instrument panel center. EC
42 Remove cluster lid A.
4% Remove combination meter. FE
4 Remove ventilator grille on driver’s side.[5} 1 -
8 Remove front defroster grille. [}
46 Remove left and right front pillar garnishes. Refer to “INTERIOR AND EXTERIOR”, (BF-29 or 32). cL
D Remove instrument panel and pads. '
INSTALLATION MT
Reverse the procedures described above.
C i
B . Metal clip Metal clip AT
Metal clip
TF
Pawl -~
Pawl P
A
E Pawl
RA
Metal clip BR
§T

&



INSTRUMENT PANEL

(<C
2
3
3
4

* : Instrument assembly mounting screws

1094
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INTERIOR AND EXTERIOR

interior — TRUCK

e Apply sealing compound where necessary while installing parts.
e When applying sealing compound, be careful that the sealing compound does not protrude from

parts.
SIDE AND FLOOR TRIM — Passenger room él
King Cab 4
Metal clip- (1) Metal clip- (2) Hole cover Metal clip- (3) £

Metal clip- @

-~

Metal ctip- (1)
e ' Metal clip-(3)
T — % | \ e
Ry - o .\,\ / [ ‘ . _ c
. 3 @Fav attention to thel EE &
\jé direction of pawl \_/Q\\ EC

Garnish when installing Garnish T

sCrew cover.

Door arm rest
{See next page.)

inner handle cover

HA

EL

Front piflar garnish B Metal clip

SBF151H ﬂ@x
BF-29 1095




INTERIOR AND EXTERIOR

SIDE AND FLOOR TRIM

Interior — TRUCK (Cont’d)

{Cont'd)

Door arm rest

Regular Cab

Center pillar garnish - Type 1

Center pillar garnish - Type 11

Paw!

N

After removing screw @ .
mave arm rest in
direction of arrow @and

'
> :’:::F)
Hole cover

Refer to

o
a
@ Refar to

T
\!/I

a Metal ciip- (T)

remove it.
SBF353G
ROOF TRIM — Type |
‘ — Root panel _— Roof panel
V\rflndsh\eld Walt retainer Rear roof rail -
— gfass r N
= —;j\il‘lijFrom roof rail // \
! \ /
1)
/// Back window
weatherstrip
)",,J - Back window
Metal clip-@*
[ Metal clip- ()
| Metal clip- ©'ﬁ_\
\ \
Metal clip- @' - \ — Hole cover*
— Metal clip- @'
SBF303F

": Refer to SIDE AND

FLOOR TRIM.

1096



INTERIOR AND EXTERIOR
Interior — TRUCK (Cont’d)

ROOF TRIM — Type 1i

7
€l
Y’
; Rear
_ MA
Back window
weatherstrip
EM
L
Metal clip- {10 *
EF &
Front piltar garnish * )
p g E@
Metal clip Metal clip
: FE
Front roof rai! ) Roof panel
r Back window
Welt retainer Lock pillar panel weatherstrip
Roof panel - 7 oL
v Windshield Roof tri
oot tnim Metal clip
T
rll
:;:
I}
{ (i
IH Back window AT
1
||. oy Mes1al clip
Back window Back window weatherstrip
TF
N: Double-faced adhesive tape portion
*: Refer to SIDE AND FLOOR TRIM,
PB
SBF701C
Roof trim installation A,
™ Heat gun BEA
B _\ g FLA
==
s ; BR
il <
Double-faced adhesive tape Headlining STF
Affix double-faced adhesive tape to Affix headlining to body Hange
body flange and instali securely. starting from corner portion.
SBF296A SBFOC1A

HA

EL

s
BF-31 1097



INTERIOR AND EXTERIOR

Interior — WAGON

e Apply sealing compound where necessary while installing parts.
e When applying sealing compound, be careful that the sealing compound does not protrude from
parts.

SIDE AND FLOOR TRIM

% : Double-faced adhesive tape

BF-32 1098



INTERIOR AND EXTERIOR

Interior — WAGON (Cont’d)

Metal clip- © Metal clip- @ Door arm rest (Front)
Metal clip- G '
Metal clip- (D) 8 olip- @ G
e
@Gl
&) Fao ™~ <
LY
‘E? _.." §§E$£i\§x ‘\\\\\\\\\\\\\ B
Garnish \
Garnish
El
Metal clip- @ Front pillar garnish
0] 1
\b\ Roof garnish L
&
EC
/ After removing screw (@) ES
i move arm rest in direction
g;or:itsg ihar 3 of arrow () and remove it.
inmer handle cover Hole cover ClL
——_
AT
éggz AT
Pay attention to the
direction of pawl when
installing screw cover/ % TF
P
BA
RA
BR
ST

Move arm rest in directicn
of arrow and remove it

BF-33

FA&

EL

MBF2648 [I{'D\){
=74
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INTERIOR AND EXTERIOR

Interior — WAGON (Cont’d)

Roof pansl Roof rail

Waelt retainer
Windshleld

i
glass Metal clip

Front roof rail (5 places)

Roof trim Roof rear garnish

Metal clip-@*

)R ) RN W A (()) I )

g

Metal clip-@*

Metal clip-Dx
Metal clip-()*

MBF783A



INTERIOR AND EXTERIOR

Exterior

e Apply sealing compound where necessary while installing parts. _
¢ When applying sealing compound, be carefui that the sealing compound does not protrude from
parts.

€.

MBF265B MT

AT

TF

MBF2668

BF-35 1101



INTERIOR AND EXTERIOR

Exterior (Cont’d)

I Hood top air inlet grille

@ Windshield upper molding

Hood top air infet grille

SBF299C

@ @ Cowl top sealing rubber & grille

L2
Cowl top
> sealing rubber
Double-faced |
adhesive tape \/ '
Q

SBF313DA

Method 1 Cut off 10p portion of molding

and clean glass and panel
surfaces.

Apply seatant to top portion of
moiding.

a7
a2 7§

| Gl
¥

Cut off lower portion
of new molding

£

L]

Finish well to give ita
good appearance.

Method 2

1. Cut off sealant at glass end,

2. Clean the side on which pane! was mounted.

3. Set molding fastener and apply sealant & primer to body
panel, and apply primer to molding.

Apply primer. Fastener
Glass: \

7 Double-faced
Dam rubber =] // adhesive tape
%
’ Apply sealant.
Sealant —* \
Apply primer.

4. Install molding by aligning the molding mark located on center

with vehicle center.
Be sure to install tightly so that there is no gap around the
corner.

SBF30tC

BF-36
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INTERIOR AND EXTERIOR

Exterior (Cont’d}

& (& Windshield side & lower molding

Grommet-A

Grommet-B— \/ I l

Grommet-C

Windshield-
? side molding ¢

—
T
—

F WA
e ?
|

Windshield lower— Windshield lower

corner molding

molding SBF781D
@ Drip weatherstrip @ Door weathersirip
Daouble-faced edhesive .
e portion i
%/ Double-faced adhesive tape Repert ¥ | Door weatherstrip
=0 TS N A
L
\ U\;\ /Drip channel @ ”
\\ i / Roof side L ___..—) Boor paral
i outer rail
Lo
Zi L Drip weatherstrip
Inner door i
SBF303C SBF387D

Body side welt

@ Door corner cover

Body panel

SBF8100

Door corner outer cover

inner cover

SBF279E

BF-37

)N

EM

LC

EF &
£G

FE

A



INTERIOR AND EXTERIOR

Exterior (Cont’d)
@) Door waist inner seal 9 Back window

Type:l @% 4 - Pawlportion
/ R,

I Fixed glass type

To remove, draw Qut
maolding by rotating upper
side of malding.

X Weatherstrip

- \ Side window glass

RN R4 Insids
T =t

Fixed glass

hi
Qurside \.‘\
Door panel {Outer] =4~ === Bod anel
Ooor panel {Inner)—" Y P

Type-I

£ Inside door seal

! ."\E “ Inside door trim
Door parel [nnery = Ingide o SBF308C /
@ Door waist outer seal -7 fﬁl%';
J1 Slide glass type
; v '
\ | \\>/ ‘ : Pawl portion » Fixed glass part N
| r‘ To remove, draw . 1xed glass— X
\ \ o 3 "~ out molkding by $lide glass—
) e 3¢ ) . Outside ry¢ating upper
e O Side window L3 side of molding.
@7 glass e C
A ’ & ) . ; e
@{,BA ~ Qutside door /S/
seal 1y

- Glass run rubber
e Bonding portion

Body panel Seal

7

Inside ® Slide glass part

Door panel {Inner}
Door panel {Quter}

SBF308C

43 Drafter duct

Weatherstrip

Glass run ruhber

Bonding portion J
Body panel

SBF813D

Drafter duct

Body panet—" Drafter duct

protector

| Sealer

SBF783D

BF-38 1104



INTERIOR AND EXTERIOR

Exterior (Cont’d)

@9 d9 Rear side window weatherstrip and
rear side window protector

@) Rear gate finisher

Yv Body pane!
~,

Rear side window
_ protector

Sealant
Rear side window portion

weatherstrip

SBF312C

/ g
--/' 5,
g : Duublefah
ad besive tape
Rubber Double-faced
- g - adhesive tspe
P 7 T A
Clip bracket
U
Tape "g \]
A

ear gate finisher ©

SBF315CA

&

EM

EF &

42 d® Sun roof weatherstrip and lid
protector

€0 Air outlet grille

EG

Sun roof lid -~
i Sun roof lid pratector
/

Sealant
partion

Roof panel
Sun roof weatherstrip

SBF313CA

SBF226D

FE

cL

T

AT

TF

@2 Back door weatherstrip

@9 Rope hook protector

Pawl

Rope hook protector —

P

\- Rope hook

SBF314C

Marking j

535 mm (21.06 in)

I‘——~‘“‘—P

| .

Na sealint/'
Vehicte center

SBF3840

BF-39

HA
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INTERIOR AND EXTERIOR

Exterior (Cont’d)
23 Back door window weatherstrip @d Back door finisher

Marking

\
i

clip

Vehicle center

SBF233D MBF267B

@5 Back door window molding

Basically the same as @) windshield upper molding.
€ 2nd side window molding

Refer to the applicable sections on the preceding pages.
¢? High-mounted stop lamp

TRUCK

Slide to remove
the stop lamp

MBF270B

BF-40 1106



SEAT

e When removing or installing the seat trim, carefully handle it to keep dirt out and avoid damage.

Front Seat
SEPARATE SEAT

Type-l

Type-ll

Head rest holder
» RBemove holder after
rolling up seat back trim.

EM

LG

(44.58, 32.
32-41) T

=
g
=

[ 21-26(2.1-2.7,15- 20)

Walk-in mechanism B

® The walk-in system is non-adjustable.

Walk-in wire ST

Zi] 21-26 (2.1-2.7, 15 - 20}

[ 21-2621-27,15-20)

FJ]: N-m (kg-m, ft-Ib)
E=R: Greasez-up point
{Do not 3apply too much grease as it will drip.}

8BF3sel 0¥

BF-41 1107



SEAT

BENCH SET — TRUCK Front Seat (Cont'd)

O 21-26(21-27, 15-20)\%—
W Nm tkg-m, frib) 7

. Grease-up points (Do not apply too much as it will drip.}

SBF295D

Jump Seat — King Cab Model

i

: N-m {kg-m, ft-lb)
1 Grease-up points

{Do not apply too
much as it will drip.}

58F296D

BF-42
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SEAT

REAR SEAT — Type | Rear Seat — WAGON
Headrest holder --— @
¢ Remove holder after @TII]
rolting up seat back trim. ﬁ '
MA
.« /| :
G21-26 lod T
(2127, 15 - 20) — Q fzi.1?g.7, PN ER
AT
m L_ e JA\Lt 1 L@
) '
EF &
0 Nem tkg-m, ftdb) EG
; Grease points
[Da not apply 100
much as it will drip.) o
. FE
f\:_
El
L Pawl
t{) 21-28 .
(2.4-2.7,15- 20 i}
seraose | AT
TF
A
R
ER
%7@ 21-26 ST
{2.1-2.7,
’\ 15 - 200
- [O 2t-28
{2.1-27, 15 - 20} :
ﬁ P HA
[C]21-26121-27,15-200 \
[D] : N-m {kg-m, ft-Ib)
BT . Grease-up points {Do not apply too EL
much as it will drip.}
SBF281E
D

BF-43
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SEAT

Heated Seat
e When handling seat, be extremely careful not to scratch heating unit.
¢ To replace heating unit, seat trim and pad should be separated.

e Do nct use any organic sclvent, such as thinner, benzene, alcohol, gasoline, etc. to clean trims.
Seatback heating unit removal & installation

Seat trim

Suspending wire
for unit

Y

- 'L——-""-_

Heating unit

SBF817D
Thermostat
Seatback trim
Heating Thermostat-B
Trim temperature 1nc;ia?lgg jie] Deczrga's;ng to
‘CIF (111-13%h | (77 - 95}
Therm.ostatAB OFF oN
operation
Thermostat-A
Frim temperature Inc:rsesatsizg to | Decreasing to
crR (95-113) | {59-77)
Seat Thermpstat—A OFF OoN
cushion operation
trim
SBF563BA

BF-44
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SEAT
Healed Seat (Cont'd)

WIRING DIAGRAM
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WINDSHIELD AND WINDOWS

REMOVAL
After removing moldings, remove glass.

CAUTION:
Be careful notl 1o scratch glass when removing.

INSTALLATION

o Ulse genuine Nissan Sealant kit or equivaleni. Follow
insiructions furnished with it.

o After installing the glass, the vehicle should remain station-
ary until the sealant hardens.

, | SBFO8|  WARNING:
Keep heat and open flames away as primers are flammable.

CAUTION:

Advise the user of the fact that vehicle should not be driven on

rough roads or surfaces until sealant has properly vulcanized.

¢ Do not use sealant which is past its usable term.

e Do not leave cariridge unattended with its cap open.

o Keep primers and sealant in a cool, dry place. Ideally, they
should be stored in a refrigerator.

® Molding must be installed securely so that it is in position
and leaves no gap.

Windshield and Back Door Window

Cutting sealant

Body side of windshield

Insgtall molding fastener. Ingtall dam rubbar & spacers with double-
When installing it, heat body panel and facsd adhesive tape.
fastener to approx. 30 to 40°C (86 to T04 F).

Dam rubber

‘—Panel

| Vehicie - ’
Double-faced center E.:iohub!e faced
adhesive adhesive tape
1ape {t : Spacer mounting portion

SBFS00C {Spacer should be installed

at slit portion of dam rubber.} SBF3890

S$ide malding L.H. sida only Seall \ N
2al Ing washer
/ Y amee Glass Glass 9 )
— } A

Spacer

Install spacers to panel.

Douty le-faced
adhesive tape

Body panel

T
) Sa (62‘?)

center

o
-
- Glass = Sealin h \
‘ g washer d\
= ,—l
3
/ Body panel Y . \ 1% \— Cowl top \ Spacer
Vehicle ~ Lower
. ull:lmg
o
A Mol & ._t—-/\

-
G|
b Double-faced '( o
adhesive tape 278 275 =
Shacer (10.83) (10.83) B

L ody panel
Dam rubber

Unit: mm {in)

SBF 785D

MBF217A




WINDSHIELD AND WINDOWS
Windshield and Back Door Window (Cont’d)

Body side of back door window

Install molding fastenar, Install spacers to Side molding
When installing it, heat body pan#l and panel
fagtaner to approx. 30 to 40°C {86 to 104°F),

Grommet
— Sealing
=¥ washer @H
h——al

360 mm @

{14.17 in) \H Back door panei
i aoven MA

|
Double-faced \l

adhesive
tape

Fastener
r

SEF547 D LDDI-IUH taced
SBF5480 b tarm
Install dam rubber & spacers with double-
faced adhesive tape. =
Dam rubber Back door Ly
Vehicle Y Spacer panet
ceoter 4 Y — Back door
: S— EERE EF &
i 3 Glass E@
L \\ Doubte-faced s ot
i adhesive tape ) romm
e A FE
| N
G : Spacer mounting portion Back door window
{Spacer should be installed | i
at slit portion of dam rubber) SBF549D side molding SBF550D
CL
"
MBFS184
Apply area of sealant
MT
Apply sealant to windshield _ ... Apply sealant to back door window
- 50 mm n
/(18T in) AT
Glass j

ﬁ Side TR

A 7 - B mm {0.28 - 0.31 in)
Lower side of glass MEF786A MBF787A

Apply sealant evenly. 1 Apply ssalant additio naliy to lowar Fl@&
7-8(028-031) portion of glass and make it uniform

—_] as shown below.
— - RA
| | N

v

12 - 15

More than 5 mm
(0.47 - 0.59) {0.20 in}

Unit: mm (in} L Xif % Lc)m_;inalsealant

Glass MBFT88A S8F727C — Additional sealant

MBF913A

HA
EL

D3¢



WINDSHIELD AND WINDOWS
Windshield and Back Door Window {Cont’d)
REPAIRING WATER LEAKS FOR WINDSHIELD

Leaks can be repaired without removing and reinstalling glass.

if water is leaking between caulking material and body or between glass and caulking material, deter-
mine the extent of the leak by applying water while pushing glass ouiward.

To stop the leak, apply primer (if necessary) and then sealant to the leak point.

Back Window — TRUCK

e Window glass is held in place by weathersiripping. For details regarding weatherstrip, refer to

“Exterior”.
® Apply sealant to clearances between vehicle body panel and weatherstrip as necessary.

Back window weatherstrip

—_

& Back window

Shim
t=2.5 mm {0.098 in}

2

Ramove fixed glass
after removing sash,

SBF297D

BF-48
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WINDSHIELD AND WINDOWS

Rear Side Window — TRUCK

“-\\
Rear side window ——. \ @il
weatherstrip ", ! ‘
5 : O ~Rear side window
handle adjustment M A
M
.~ Rear side window
//-\\\ protecior Bl
L /, "!
! o /// '
1 & P
| |
! Sealing
! rubber e
o
' i El= &
: R Rear side window EEIFA&
| I Els
| ‘ Y r ; Rear side window protector // //
\_ Rear sids Body panel \// —\
window hinge ) FE
Adhesive agent ;
portion’
| 1
A GL
&7
& Weld bolt
Sealing rubber Wiy
{ Seat belt anchor reinforcement
{
SBF523C AT




WINDSHIELD AND WINDOWS

Rear Side Window (2nd) — WAGON

® The drying period for sealant is the same as that of windshieid and back door window.

i
(=]
& BOLT Sealant quantity
8 (0.31)
Unit: mm {in)
Sealant
12 (0.47)
v, /=
LGd side window glass
2nd side B Body panel Sealant

windew glass

(Bonded on
glass surface) 13

74
A
Bolt %
{Bonded on Molding

glass surface) Sealant

)
2nd side
window glass

window glass

Spacer Fastener

m Install dam rubber and spacers
ong side window glass

with double-faced adhesive ape. Fastener

370.5 (14.59) Double-faced
| ————

s adhesive tape
pacer

Spacer

Body panel
10 {0.38)

Double-faced Spacer
adhesive tape W\
Body panel 938.7 (36.96)

BF-50

MBF269B
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SUN ROOF

Female hinge

SEF914A

Hinge bracket

s His

e
Pt P .
-

T f/?

e

.
///\G>

-, ’Q{;/ g
e R

SBFB13A

Air deflector

Service Procedure

Drain hase
After instaliation of drain
hoses, make sure water
drains smoothly,

BF-51

— Handle base

3.2-35
SBFB21A (0.33-0.36,2.4 -26]

[O3]: Nem (kg-m, fi-Ib)

sBF282E DN

1117



MIRROR

Door Mirror

SBF283E

BF-52
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MIRROR
Door Mirror (Cont’d)
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MIRROR
Door Mirror (Cont’d)

ELECTRICAL REMOTE CONTROL DOOR MIRROR WIRING DIAGRAM
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CAB AND REAR BODY

Cab Body — TRUCK

¢ Remove following parts in engine room at least.

{1} Main harness and other wiring harness

e Disconnect brake and clutich line in engine compartment.

e Remove following parts under body at least. @l
(1) Transmission and transfer control levers -
{2) Hand brake control lever and cable

(3) Main harness and other wiring harness A
SBF348C| EFM
Rear Body — TRUCK
¢ Remove following parts at least. e
{1} Rear combination lamp and license plate lamp harness
2) Fuel filler tube fixing screws
2) 9 EF &
EC
FE
SBF723C @L
K BISCOMNECT Cab BOdy _— WAGON
W Combination . . .
Gﬁ} meter connector ¢ Remove following parts in engine room at least. RIT
(1) Main harness and other wiring harness
O3 { Of34 ] o Disconnect brake and clutch line in engine compartment.
| | ¢ Remove following parts under body at least. AT
BR B {1) Transmission and transfer control levers
{2) Hand brake contro! lever and cable
(3) Main harness and other wiring harness T
Ciﬂ 5 o e Remove seat belt anchor bolt.

SBF220H

e
s

FA

Ri&

ST

BF-55



CAB AND REAR BODY

Body Mounting — TRUCK

When removing, be sure to replace bolts and nuts {sealant applied boits or self-lock nuts are used for

all mounting).

Regular Cab mode!

: Except for short wheelbase model (This bracket is not used for body mounting,)

Section @

Shim
[t=4.5 mm
(0.177 in}]

{20-24,
14-17)

Section @

4@ 31.42

King Cab model

{3.2-43,
23-31)

Section

2WD

Shim [t = 6.5 mm [0.256 in}]

=

ZEZUJ 20 - 24

{2.0-2.4,
14 -17}

Section @

BF-56

Shim
[t= 6.5 mm
{0.256 in}]

20 -24
(20-24,
4.17

[ Nem (kgm, frib)
SB¥350C

1122



CAB AND REAR BODY

Body Mounting — WAGON

When removing, be sure to replace bolls and nuis {sealant applied bolts or self-lock nuls are used for
all mounting).

=
E
O 27.37
(28-3.8 20-27)

Section (&) Section (B) and (D) RA

{(2.8-3.8,20-27)

(28-38,20-27
Saction (€)

Section (E)

& Nem kgem, f2-10)

EL

SBF379D [“DJK

BF-57 1193



BODY ALIGNMENT

All dimensions indicated in figures are actual ones.

When a tram tracking gauge is used, adjust both pointers to equal length and check the pointers and
gauge itself to make sure there is no free play.

When a measuring tape is used, check to be sure there is no elongation, twisting or bending.
Measurements should be taken at the center of the mounting holes.

An asterisk (*) following the value at the measuring point indicates that the measuring point on the
other side is symmetrically the same value.

Measurement points

The coordinates of the measurement pomts are the distances measured from the respective dlmen—
sion lines in the dlrectlons of “x", “y" and “'z"”

Dimension lines: “'x” line — Center line of veh:cle
"y" line — Center line of front axie (Any measurement point in front of the dimen-
sion line refers to a minus "“—"' value.)
Z"' line — Datum line (Any measurement point under the dimension line refers to
a minus “—"" value.)
1 2WD 2W . SB : Short wheelbase (2WD)
. 4WD 2W.LB : Long wheelbase {2WD)

: Short wheelbase : Shert wheelbase (4WD)

I
=
wn
98]

.
=
=
vy

: Long wheelbase (4WD)

—

: Long wheelbase
: Regular Cab

: King Cab

D

GRISAEICICIC

: Regular Cab (Long wheelbase)

BF-58
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BODY ALIGNMENT

Engine Compartment

MEASUREMENT
@l
MIA
KO , EM
IR . 3
’01: ﬂ.,@
o S
i % ‘ F &
‘\ EC
®
2 FE
Unit: mm | - GL
DETAILED MEASUREMENT POINTS Vuits
Cowl top center Upper radiator core support Upper radiator core support LIH

Cowi top side
Iy

Ny /
Hood hinge /

MBEF726A ”X
BF-59 1125



BODY ALIGNMENT

Underbody — TRUCK
MEASUREMENT POINTS

2WD models
5 <l 2 @
2 g )
St ol o] c@o
- LZ./L <
=& _ —
=
4 @ @ 'I__l
e €9 disLE
|
. Il
®»%
@.:J
Elowe ||
| =]
©lp @ M%

SBF&9EC

BF-60 1126



BODY ALIGNMENT
Underbody — TRUCK (Cont’d)

MEASUREMENT POINTS

4WD models
- &)
Z e ac
5 @ g M
L « H}«@
§ é N EM
-~ 8 <
= i I EE &
- Q{] 56
™ Fe
_ | i L
T
— P
BRI | © LIk
PN :
o, al Faa[s] AT
e S
o )| () B clo TE
e 7
ER)
.
j:j —F
Ol el i@ Fa
2 @ -
1) o7
o‘
"®
e EL

SBF30OD [
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BODY ALIGNMENT
Underbody — TRUCK (Cont’d)

MEASUREMENT
2WD models
Regular Cab {Short wheelbase)
@O
1,480

@
5 (o
®/m o)
“ J/ /
1
=8 21
E3 5
]
b1
R RORGE
| »s1*
©
2181" All dimensions in this figure are actual
ones,
. There are no projected dimensions.
Unit: mm
MBF824A
Regular Cab (Long wheelbase)
(CHON
1,480
-
Ld./' (’é\ (D
©) Ty IO
i 1 TR =
| !
LT).@#\
k’
E@ 3
b l
B ® H
435 D) Fo®
, B L
. ®52: ! . a J040* ‘252:_‘ " . s 251*

Ll

) 4

All dimensions in this figure are actual
ones.

Unit: mm There are no projected dimensions.

MBF8254A




BODY ALIGNMENT

Underbody — TRUCK (Cont'd)

BF-63

King Cab
@
1,430*
@ @l
B d JT@. ® |
b (&) }
- \-‘w. i}
!@J]_l. ; J\;—!/@L
i
=l|®
\ 5 g EM
e = -
h@% J
L LC
——1 2>
; @L@ &1 ® .8 Mo [® EF &
| ® ©: ©-0 gion-} EC
ol - LT 1,236" LA
| 2 -
- ®-® ~ FE
l4 2,000" o
_ 2‘4-3@ : |
cL
All dimensions in this figure are actual
ones.
There are no projected dimensions. Wy
Unit: mm
MBFB26A
AY
4WD models
Regular Cab (Short wheelhase} -
' I
761~ ——
@ ' @ @ - © 0 2D
®® Y i = @)
=—ie = ’
—— FA
212 !
59 ) K]
2 e o _M W, 0 3 2l= e EY:
ol N 2 9 B 3 e E 14
h / {)‘;\' ’i %
L A -
‘?7 \Y @\ " !
® ® @ ® ~;
1' 410°_ ® @ LI¥) @
@ ®: © ® 1
495* -
i ONCE ® ® h
! - 1000 -
| ®-® ® O
1,546 ) 1,481+ - .
L 0 > N HA
131" N
All dimensions in this figure are actual
ones. EL
- Thare are no projected dimensions. ="
Unit: mm
MBEB2ZTA
DX



BODY ALIGNMENT
Underbody — TRUCK (Cont’d)

Regular Cab {Long wheelbase)

i@ a0

»S
@

AR @
N
=N

N

A L)

190 s
%
AN

B

of] kﬂft

{7
aoq
879
722

1,140
28y
1,140
941

]
960
1 1|30
1010

5
@)
(O]
®=
@
©
@J
'=L1.187
3
(G \
[

-no*. - =
® & ® ® ® @ ® ® ®e ©
| asst . - 1,1672 JIoo
©-®: 252+ CHGE '
n 1,020 . 596 e ® @ 123 ple 251%,
CHGE ®9:
® ® N GCHO] "
- 1,645* . 2,027
D ad >
2131+ .y

All dimensions in this figure are actual

anes.
) There are no projected dimensions.
Unit: mm

-MBFB28A

King Cab
®-©
761+
< ®
oAl oy .
©
old By
o @O
—— 251'.
®-©® >
1,894+ »
® B
- 2,480 >
Al dimensions in this figure are actual
ones,
Unit: mm There are no projected dimensions.
’ MBFB2IA
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BODY ALIGNMENT
Underbody — TRUCK (Cont’d)

DETAILED MEASUREMENT PQINTS

Points Hole dia. Detailed points - Coordl‘r?a't'es T 5
mm X y z
2W |
21.2
® 24 450.0 —488.5 Gl
(W]
71.2
[2¥F g
~28.2
® ® 28 605.0 597.5 :
[}
Cab body or 21.8 EM
rear body E: [ 2w | -
mounting 1,637.0 -15.0
@ O 85 . 593.5 . _
Center of hole on top of bracket msmat‘or ' ' LE
mournting 1,987.0 35.0
hole 2w |
. g iC o8
® @ i8 [RLT [RL | 171.8. EF &
570.0 1.804.0 | [aW] EC
221.8
bomb | e FE
18 570.0 - '
® © 15 |
SBF274B 2,350.0 221.8 oL
SB | 2w |-' ©
® @ 8 Cab body or 565.0 3,286.0 1718
rear body ) : : WIT
mounting 3,586.0 221.8 e
insulator SB[
mounting 3,530.0
L 22 505.0 220.0 fi
©o hole [LB AT
3,830.0
TF
Hole for front B
it o 2w} | [} | W) PP
15 434.7 586 203.2
W it absorber W} W Wl
153 mounting at 1397 v L142 olh A
: the bracket ’ ’ '
o RA&,
SBFE68C
Front Front mounting BR
= E bracket WSB |
‘ 2,059.0
Hole for rear ['EW[: [2WLB} 2w | 8T
® @ 1 spring front 469.0 2,359.0 ~1562.0
mounting at AW [: [ AW SB | :
Q the bracket 470.5 2,080.0 -86.0
fnner side :
SBF795G
EL
DX

BF-65 1131



BODY ALIGNMENT

Underbody — TRUCK (Cont’'d)

Hole dia. i
Points ole dia Detailed points __ COOFdIIrIla.t’es mm___
mm X ¥ z
Front Rear mounting
[QS bracket
2W.SB |
3,200.0
% Hole for rear [2WiB [ | [2w ]
spring rear 3,500.0 30.0
: 480.0
® ® 33 ®.\ mounting at { 4WSB | [4W]
> the bracket 32400 430
Inner side AW.LB
3,540.0
SBF796G
1
'TZZ]—+T:::J
| Hole {for bod
ot (S8 }
mounting at 35300
® ® 22 rear of side 505.0 b 170.0
member :
3,830.0
outer
. 1
Side member outer
SBFT97G
/ Tension rod
Front bracket
Hole for ten-
sion rod
27 254.6 =417 1 -92.3
® @ mounting at
‘ the bracket
Mo
SBF798G
Hole for
locating at
W m 9 bound 359.5 -3.2 -23.5
bumper
bracket

SBFT28G

BF-66
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BODY ALIGNMENT

Underbody — TRUCK (Cont'd)

Points Hole dia. Detailed points i Coordnlr?a,t‘es mm —
mm X ¥ z
' 6
Hole for Gl
rebound
bumper 7
. 47, -88. -14. Ma
® @ 10.5 mounting at 447.0 88.0 148
iower fink
bracket EM
SBFBO0G LG
Compression T 8
rod bracket EE“@(E
Hole for com-
pression rod FE
@ @ 27 ) 361.1 294.5 -158.9
mounting at
.@ @ the bracket
CL
SBFBO1G M
XSide membear outer
) AT
L
Hole for wax-
ing at lower TE
® O 13 | side of side 510.0 1,040.0 -135.0
! member
_____]+L_____j£ outer p
| P&
SBFB02G
RA
BR
ST

it

EL

D)



BODY ALIGNMENT

Underbody — WAGON

MEASUREMENT POINTS

RH side

SBF234DA

BF-68 1134



BODY ALIGNMENT |
Underbody — WAGON (Cont'd)

MEASUREMENT

Unit: mm

RH side
LH side

760*

[

HA

Y EL

MBFB30AA B@}X{

All dimensions in this figure are actual

ones.
There are no projected dimensions.
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BODY ALIGNMENT

Underbody — WAGON (Cont’d)

DETAILED MEASUREMENT POINTS

Hole dia. i
Points | 1O'¢ di2 Detailed points ___Coordinates mm _
mm X ¥ z
® 24 450.0 —488.5 21.2
Center of hole on top of bracket
©®© @® 28 _ 605.0 597 5 -28.2
Hole for body
’ mountin .
® @ 85 _ 9 5035 | 1,637.0 15
insulator
mounting
® @ 28 600.0 2,135.0 104.7
® 85 593.5 3,362.0 170
SBF2748
Hole for front
shock
® ® 13 absorber 4340 ~7.7 181.9
mounting at
the bracket
SBFag1D
| Hole for body
mounting at
© @ 25 rear of side 505.0 3,530.0 170.0
member
.| outer
Side member outer
SBFB03G
Hole for
rebound
bumper
10.5 7.0 -88.0 —14.
®® mounting at 44 9
lower link
bracket
SBFB04G
BF-70
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BODY ALIGNMENT

Underbody — WAGON (Cont’d)

Hole dia. .
Points ole dia Detailed points — Coordl‘ri\a’t,es UL
mm X v z
Compression
rod brackst @”
Front Hole for com-
pression rod WA
27 <:| 361.1 294.5 _1589 M
@ / mounting at
‘ @D the bracket
B
SBFR05G LC
Side member outer
X Hole for wax-
ing at lower EF@&
® ® 13 side of side 510.0 10400 | -1350 FEG
member
outer FE
+5— Hole at lower o
side of side L
510.0 2,210.0 17.2
Lo 1 i' member
outer
SBFBOGG WIT
® @ 14 Hole for 268.0 2,381.6 5.0
upper link AT
mounting at
® 14 Ihe bracket 332.0 2,396.4 5.0
TF
Hole for pan-
hard rod
O} 14 mounting at 496 2,840.5 -55 D
front portian
of the bracket )
=&
Hole for fuel
® " ' tank mount- 0.0 2,878.0 106.0
Right side ing at vehicle BA
' center
SBFa850
&7
HA
EL
[m):4
BF-71
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PRECAUTIONS AND PREPARATION

Commercial service toof

SBRBG6C

Precautions

CL28VD iype front disc brake uses plastic pistons. Handle
them carefully comparing with the former steel pistons.

¢ Recommended fluid is brake fluid “DOT 3”.

e Never reuse drained brake fluid.

o Be careful not to splash brake fluid on painted areas.

e To clean or wash all paris ot master cylinder, disc brake
caliper and wheel cylinder, use clean brake fluid.

® Never use mineral oils such as gasoline or kerosene. They
will ruin rubber parts of the hydraulic system.

e Use flare nut wrench when removing and installing brake
tube.

e Always torque brake lines when insialling.

WARNING:

¢ Clean brake pads and shoes with a wasle cloth, then wipe

with a dust collector.

Special Service Tools

Tool number
{Kent-Moore No.)
Tool name

Description

Kv891v0010
(=

Brake fluid pressure gauge

NT151

Measuring brake fluid pressure

Commercial Service Tools

Tool name

Description

(1 Ftare nut crows foot
(Z) Torque wrench

NT223

BR-2
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CHECK AND ADJUSTMENT

Max. line

MU0 U OHUT

- —— s

MIM

MAX —Min. line
” /

5BR418C

SBR992

SBRI9S

SBR419C

Checking Brake Fluid Level

Check fluid level in reservoir tank. it should be between
Max. and Min. lines on reserveir tank.
H fluid level is extremely low, check brake system for leaks.

Checking Brake System

Check brake lines (tubes and hoses) for evidence of cracks,
deterioration or other damage. Replace any damaged
parts. _

if leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

Be sure to check for oil leakage by fully depressing brake
pedal.

Changing Brake Fluid

1.
2.

Drain brake fluid in each air bleeder valve.

Refill until new brake fluid comes out of each air bleeder
valve.

Use same procedure as in bleeding hydraulic system to
refill brake fluid.

Refer to Bleeding Procedure below.

Refill with recommended brake fluid “DOT 3.

Never reuse drained brake fluid.

Be careful not to splash brake fluid on painted areas.

Bleeding Brake System

CAUTION:

e Carefuily monitor brake fluid level at master cylinder dur-
ing bleeding operation,

e |f master cylinder is suspected to have air inside, bleed air
from master cylinder first. Refer to “‘Instaliation” in “MAS-
TER CYLINDER™ {BR-9).

o Fill reservoir with new brake fluid “DOT 3. Make sure it is
full at all times whiie bleeding air out of system.

¢ Place a container under master cylinder to avoid spiliage
of brake fluid.

e Models equipped with Rear Wheel Anti-Lock Brake system:
Before bleeding air, be sure to turn OFF ignition switch,
and disconnect battery ground cable and actuator connec-
tor.

e Bieed air in the following order.

1. LSV air bleeder (Models equipped with LSV)
2. Left rear brake

3. Right rear brake

4, Left front brake

5. Right front brake

6. R-ABS actuator (Models equipped with R-ABS)

1. Connect a transparent vinyl tube to air bleeder valve.

2. Fully depress brake pedal several times.

3. With brake pedal depressed, open air bleeder valve to
release air.

4. Close air bleeder valve.

5. Release brake pedal slowly.

8. Repeat steps 2. through 5. until clear brake fiuid comes out
of air bleeder valve. _

7. Tighten air bleeder to the specified torque.

BR-3

@@@
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BRAKE HYDRAULIC LINE

2WD Truck with VG30 engi

Flare nut
15 - 18
{1.5 - 1.8, 11 - 13

Front
Flare nut
15-18

(1.5 - 1.8, 11 - 13)

Front brake

ne

Three-way connector
[C]Mounting bolt
5-7
0.5 -07, 36 -51)
Flare nut
15 - 18
(1.5- 18, 11-13)

Rear brake

Three-way connector

Four-way connector

[OJ Mounting bolt
5.7
(05-0.7, 36 - 5.1)
Flare nut
15 - 18

1.5 - 1.8, 11 - 13)
Brake booster

Load sensing valve (LSV}
MMounting bolt
7.2
(1.7 - 2.1, 12 - 15)
Flare nut
15 - 18
(1.5 - 1.8, 11 - 13) w==—ww——= Secondary line

Three-way connector

Primary line

{9 : Nem tkg-m, ft-ib)
SBR706C

2WD Truck with KA24 engine

Fraont brake

Three-way connector

@Mounﬂng boit Rear brake
5-7
(0.5 - 0.7, 3.6 - 5.1)
Flare nut
15 - 18

(15 - 1.8, 11 - 13)

Flare nut
15 - 18
(1.5 - 1.8, 11 - 13)

Front

&

Flare nut
15 - 18
(1.5 - 1.8, 11 - 13)

Five-way connector

{UJ Mounting bolt
§-7
(0.5 - 0.7, 3.6 - 5.1)
Flare nut
15 - 18
{1.5-13, 11 - 13)

Brake booster

Load sensing valve (LSV}
:DJMountlng bolt
17-21
(1.7 - 21,12 - 15)
Flare nut
15 -18
(£.5 - 1.8, 11 - 13)

Three-way connector

Primary line
e Socondary line

[ : Nem {kg-m. ft-b)
SBR567CA

BR-4
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BRAKE HYDRAULIC LINE

Model equipped with rear ABS
Rear brake
Front brake
Flare nut
R-ABS
(15 - 18 (15 - 1.8, 11 - 13) actuator
@l
Brake hose —
connector ® 9= M A
Front Hﬂ' -20 Flare nut o
(.7 - 20, ) 15 - 18
<:| 12-14) (15 - 1.8, 11 - 13) "
Three-way connecior Primary fine M
Propertioning valve M"“?““o"g b‘:lltT a6 - 51 m———  Sacondary line
(Do not disassemble.) §-7{05-0736-51)
Master cylinder Flare nut M « ft0) LE
15 -18{(1.5-18, 11 - 13 : N-m {kg-m, ft-
Brake booster ( )
EF &
Brake hose connec{or Flare nut Brak:;ho:; eonnector )
- To
(315 - 18 (1.5 - 1.8, 11 - 13) FE
[0 17 - 20 (1.7 - 2.0, 12 - 14) (17 - 2.0, 12 - 14) SBRT13C
GL

Removal and Installation

CAUTION: MT
¢ Be careful nol to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted

areas, wash it away with water immediately. &T
® All hoses must be free from excessive bending, iwisting
and pulling.
e Refill with new brake fiuid “DOT 3. WIF
Commerclal service tool e Never reuse drained brake fluid.
e Use Tool when removing and installing brake tube.
SBRBBEC . . . |F3'|~D]
e Cover openings to prevent entrance of dirt whenever dis-

connecling hydraulic line.

e To remove brake hose, first remove flare nut securing EA
brake tube to haose, then withdraw lock spring. Next discon- -
nect the other side.

e All hoses must be free from excessive bending, twisting g5

and pulling.
o After installing brake lines, be sure to check for oil leakage
by fully depressing brake pedal.

Inspection

Check brake lines (tubes and hoses) for evidence of cracks, &7
deterioration or other damage. Replace any damaged parts.

If leakage occurs around joints, retighten or, if necnssary, 5
replace damaged parts. BF

H !@A

BR-5 983



BRAKE PEDAL AND BRACKET

Removal and Installation

Pedal bracket —
\ Snap ring

ASCD switch
Gﬁ’ -
Clevis pin*
)13 -16 (1.3 - 1.6, 9 - 12)
{Cls-11(0.8- 11,58 - 8.0)

[C12-15(12-159-11
* Replace plastic stopper located at
the end of clevis pin, if deformed
or damaged.

(3] : Nem (kg-m, fi-Ib)

Stop lamp switch
1z-15¢12-159-11)

Brake pedal

SBR70TC

i

Inspection

Check brake pedal for following items:
e Brake pedal bend
s e Clevis pin deformation

®

]

Stopper

Crack of any welded portion
Crack or deformation of clevis pin stopper

=

SBREGT|

BR-6
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BRAKE PEDAL AND BRACKET

nput rod Adiustment

Lock nut 16 - 22 j i i o
) F_E? (a6 .22 12 - 16) Check brake pedal free height from melt sheet. Adjust if nec

| essary.
H: Free height
Stop |
N sv:i’tﬁ:ha:]npcl Refer o SDS. G;"
ASCD D: Depressed height
ﬁ':c: . Refer o SDS. .
(1'2'_ 15, Under force of 490 N (50 kg, 110 Ib) with engine A
8- 11) running

C,: Clearance between pedal stopper and threaded end of
stop lamp switch
0.3 - 1.0 mm (0.012 - 0.039 in)

C,: Clearance belween pedal stopper and threaded end of .

EM

ASCD switch LG
A 0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play EF &
Dash fioor 1 -3 mm {0.04 - 0.12 in) EC
panet \ :
Melt sheet N _ FE

Dash insulator '

\‘ i -
[OJ ¢ Nem (kg-m, ft-lb) = ==
SBR27BAA

)]
=

1. Adjust pedal free height with brake booster input rod. Then
tighten lock nut. WIT

B ot Stays insid
[~ Stays Inside Make sure that the tip of input rod stays inside.

N - AT
!
e 1 ]
Input rod Clevis pin TF
Lock nut
SBRI30 Po

2. Adjust clearance "C,"” and "G, with stop lamp switch and
ASCD swilch respectively. Then tighten lock nuts. =)

3. Check pedal free play.

Make sure that stop lamp is oft when pedai is released.

4. Check brake pedal depressed height with engine running. R&
If depressed height is below the specified value, check
brake system for leaks, accumulation of air or any damage
components such as master cylinder, wheel cylinder, etc.
Make the necessary repairs, if necessary.

ST

o
]



MASTER CYLINDER

@/Resewmr i
~— Qil filter

Reservoir tank

Secondary piston
Xm"@

3@ Piston cup*

Spring seat

Primary piston

~—Stopper cap

Piston cup*

Secondary return spring

} * Lubricate piston cup with brake fluid or rubber grease
when assembling master cyfinder.

[C)& - 11 Nem (0.8 - 1.1 kg-m, 5.8 - 8.0 fi-Ib)

Cylinder body

SBRO78A

Removal

CAUTION:

¢ Be careful not to splash brake fluid on painted areas; it may
cause of paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

1. Connect a vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder valve, depressing
brake pedal to empty fluid from master cylinder.

3. Remove brake pipe flare nuts.

4. Remove master cylinder mounting nuts.

Disassembly

1. Remove valve stopper while pushing valve into cylinder

lightly.
2. Bend claws of stopper cap outward.

SBRI3BA

BR-8 986



MASTER CYLINDER
Disassembly (Cont’d)

3. Remove piston assemblies.

If it is difficult to remove secondary piston assembly, gradually
apply compressed air through fluid outiet.

4, Draw out reservoir tank.

SBRY3SA E’M

Inspection
d ist
Secendaly piston Check for the following items LC

- LN
Replace any part if damaged.
Master cylinder: 2F ¢

e Pin holes or scratches on inner wall.

=

n
€Y

Primary pistan Piston:
‘“\,\f\c ) )) - | e Deformation of or scratches on piston cups. FE
Assembly
Pay attention to direction of piston cups in figure at left. Also,
SBRO1ZA| . . . . L
insert pistons squarely to avoid scratches on cylinder bore. ks
1. Bend claws inward.
2. Install stopper cap. W[
3. install reservoir tank oil seals. Ll
4. Push reservoir tank into master cylinder.
AT
TF
PD
Installation
CAUTION: T

e Refill with new brake fluid “DOT 3”.
e Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure RA
mounting nuts lightly.
2. Torgue mounting nuts.
8-11 N-m (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-ib)
3. Fill up reservoir tank with new brake fluid.
4. Plug all ports on master cylinder with fingers in order not a
to have air sucked while releasing brake pedal. S
5. Have driver depress brake pedal slowly several times until
no air comes out of master cylinder. .
6. Fit brake lines to master cylinder. BF
7. Tighten flare nuts.
[O): 15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 fi-lb)

SBR704C

8. Bleed air from brake system. Refer to ''Bleeding Brake A
System™ (BR-3).

El

(58
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BRAKE BOOSTER

Removal and Installation

[C] 16 - 22 (1.6 - 2.2, 12 - 16)

Clevis pin

[Cl13-18 (13- 16,9-12)

Brake booster

[} : Nem (kg-m, ft-Ib) [} 8-11(8-11,58-80)

SBR712C

On-vehicle Service

OPERATING CHECK

e Depress brake pedal several times with engine off, then
check that there is no change in pedal stroke.

» Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

SBR002A

AIRTIGHT CHECK

e Start engine, then stop it in one or two minutes. Depress
brake pedal several times slowly. If pedal goes further
down the first time and gradually rises after second or third
time, the booster is airtight.

e Depress brake pedal while engine is running, then stop
engine with pedal depressed. If there is no change in pedal
stroke after holding pedal down 30 seconds, brake booster
is airtight.

Inspection

OUTPUT ROD LENGTH CHECK

1. Supply brake booster with vacuum of —66.7 kPa (-500
mmHg, —19.69 inHg) using a handy vacuum pump.
2. Check output rod length.
Specified length:
10.275 - 10.525 mm (0.4045 - 0.4144 in)

QOutput rod length

SBR261A

BR-10
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VACUUM PIPING

Removal and Instaliation
CAUTION:

Do not apply any oil or lubricants to vacuum hose and check
valve.

¢ Insert vacuum tube into vacuum hose more than 24 mm &l
(0.94 in).

More than 24 mm (0.94 in}
SBROO4A EM

e Install check valve properly paying attention to its direction.

D13

EF &
intake manifold Brake booster EC
side
<r_|':] F&

SBR4GGA L
Inspection
HOSES AND CONNECTORS T
¢ Check condition of vacuum hoses and connectors.
e Check vacuum hoses for air tightness. AT

TE

CHECK VALVE
Check vacuum with a vacuum pump. EA
Connect t.o Vacuum should exist. _
booster side B
Con.nect .to Vacuum should not exist.
engine side
SBRO43A gy

BF

Hy‘@f\.
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LOAD SENSING VALVE

Load Sensing Valve

Bleeder
— J10-13(10-13,7 - 9)
?

Load sensing valve
® Do not disassemble.

Bracket

|

Q17 -21 (1.7 -21,12- 15)\—@

2.9 - 4.4 (0.3 - 0.45, 2.2 - 3.3
2 ¢ ! [C) : Nem (kg-m, fi-1b)

SBR123AA

e Do not reuse Load Sensing Valve once it is disassembled.

e Replace damaged Load Sensing Valve as an assembly.

e When disassembling, apply multi-purpose grease to all
rubbing areas.

Inspection (LSV)

(,A--f\/ 1. Ensure vehicle is unladen condition®.

/ *  Fuel, radiator coolant and engine oil full. Spare tire,

jack, hand tools and mats in designated positions.

2. Have a driver sit in the driver's seat and one person sit on
the rear end. Then have the person on the rear end slowly
get off the vehicle. This is necessary to stabilize suspen-
sion deflection.

3. Aftach a lever to the stopper bolt, and adjust length “L" as
follows:

Length “L™:
Approx. 189 mm (7.44 in)

BR-12
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LOAD SENSING VALVE
Inspection (LSV) (Cont’d)

4. Install pressure gauge to front and rear brake.
Tool number: KV991V0010 ( — )
5. Raise front brake pressure to 9,807 kPa (100 kg/cm?, 1,422
psi) and check rear brake pressure.
Rear brake pressure: ~
Refer to table below. @”
If rear brake pressure is not within specification, adjust bracket.
Retfer to step 3.
( P ) A [@3
SBRO3B EM
6. Set weight slowly on axle center.
Weight: 100 kg {221 Ib) ~
7. Raise front brake pressure to 9,807 kPa {100 kg/cm?, 1,422 Lc
psi) and check rear brake pressure.
Rear brake pressure. EF &
Refer to table below. EC
if rear brake pressure is not within specification, adjust bracket
as follows: .
FE
SBRO14B| @[L
8. Adjust bracket to direction of L when rear brake pressure
is above specification. T
9. Adjust bracket to direction of R when rear brake pressure !
is below specification.
Repeat step 7. until rear brake pressure is within specifi- .
cation. o
TF
\ < SBR1DTA B0
Unit: kPa (kg/cm?, psi)
US.A. Ganada B/,
VG30E VG30E
KA24E KA24E
Except HD * HD * Except HD * HD " BA
Without 2,942 - 3,727 3,040 - 3,825 3,040 - 3,825 2,942 - 3,727 3,040 - 3,825 3,040 - 3,825 o
weiaht {30 - 38, (31 - 39, {31 - 39, (30 - 38, {31 - 39, (31 -39,
9 427 - 540) 441 - 555) 441 - 555) 427 - 540) 441 - 555) 447 - 558)
With 3,432 - 4,805 4,119 - 5,492 3,923 - 5,296 3,334 - 4,707 4,119 - 5,492 3,923 - 5,206
weight {35 - 49, (42 - 56, (40 - 54, (34 - 48, {42 - 56, {40 - 54,
9 498 - 697) 597 - 796) 569 - 768) 483 - 683) 597 - 796) 569 - 768) a7
*HD: Heavy duty modeis. -
BF
I A
EL
[y
BR-13
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FRONT DISC BRAKE

CL28VA and CL28VD

V,

CL28BVA Copper washer $34— Pin bolt

(017 -20 (1.7 - 20,12 - 14)

Brake hose Q‘gﬂ
@
inner shim JJ);,,__.f@
Shim cover \

Slide pin I B Pin cover EE3® ‘/
To sliding portion a; i

Cylinder body

/Air bleeder cap @

22 -
{22 - 3.2, 16 - 23}
@), ﬂ;// Air bleeder
b
g
!

Piston seal Q
L= G
@ Dust seal 39 BT (R)

[D7.9@7-09 51-65

i

Pin bolt §34 ®ﬂ\/ |
Slide pin ®

To sliding portion

S

Outer shim -/

' Piston ) (@)
Q72-97 W Quter shim
7.3 - 989,
53 - 72) ~
[[j] - Nem (kg-m, fi-lb) /) Pad retainer IECA (P}
B (F): PBC (Poly Butyt Cuprysil) grease
or siticone-based grease point
EHA{R): Rubber grease point Torque member
(B : Brake fluid point SEREIIC
CL28VD
Brake hose
§ @—— Air bleeder cap Q
/C% @ Q—Air bleeder [0} 7 - 8 (0.7 - 09, 5.1 - 6.5)
(317 - 20 (17 - 2.0, 12 - 1) 5, _“ ”\‘ Cylinder body
Copper washer Q — S
Shim cover Inner shim ( Piston seal 8 ®
) X Pad Piston E
Pin bolt & i Dust
M 2 -3 & 4 cover
22-32 16 -
( 23) L= 1G)

[ Nem (kg-m. ft-lb)
@72 -97 (73 -99, 53 - 72 ® 1 PBC {Poly Butyl Cuprysif) grease or
EX= (P To pad contact area silicone-based grease point
Pad retainer ER ® : Rubber grease point
Torque member ERP F1® : erake fluid point
SBR176CA
BR-14
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FRONT DISC BRAKE

Pad Replacement
1. Remove pin bolt.
@l
] 2 f,:/f — MA
== L
i) PR
R SBROBIA EM
2. Swing cylinder body upward. Then remove pad retainers,
and inner and cuter shims.
LG
CAUTION:
¢ When cylinder body is swung up, do not depress brake
pedal because piston will pop out. EF &
¢ Be careful not io damage dust cover or get oil on rotor. EG
Always replace shims when replacing pads.
FE
CL.
MT
iy
iF
SBROT0B 0]
Removal and Installation
¢ Remove torque member fixing bolts and union bolt. il
R,
SBROBIA _ g7
e Install brake hose to caliper securely.
BF
EL
SBRO84A 103

BR-15
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FRONT DISC BRAKE

Disassembly

Push out piston with dust cover with compressed air.

For CL28VD (2-piston type), use a wooden block so that the 2
pistons come out evenly.

CAUTION:

CL28VD type front disc brake uses plastic pisions. Handle them
carefully comparing with the former steel pistons.

SBRO8SA

Inspection

DISC PAD
Check disc pad for wear or damage.
Pad wear limit (A):
2.0 mm {0.079 in)

>

SMA3B4A

PISTON
— for steel piston (CL28VA only) —
Check Check piston for score, rust, wear, damage or presence of for-
oracks. eign materials. Replace if any of the above conditions are
observed.
CAUTION:

Piston sliding surface is plated. Do not polish with emery paper
even if rust or foreign materials are stuck to sliding surface.

Check surface. — for plastic piston (CL28VD) —_

SBRI7Cl  Check piston for uneven surface, small chips or cracks.
Replace if any of the above conditions are observed.

CYLINDER BODY

e Check inside surface of cylinder for score, rust, wear, dam-
age or presence of foreign objects. If any of the above
conditions are ohserved, replace cylinder body.

e Minor damage from rust or foreign objects may be elimi-
nated by polishing the surface with a fine emery paper.
Replace cylinder body if necessary.

CAUTION:

Use brake fluid to clean. Never use mineral oil.

PIN, PIN BOLT AND PIN BOOT

Check for wear, cracks or other damage. Replace if any of the
above conditions are observed.

BR-16 %04



FRONT DISC BRAKE

Assembly
e Insert piston seal into groove on cylinder body.
e With dust seal fitted to piston, install piston into cylinder
body.
CAUTION: Gl
¢ Secure dust seal properly.
e Lubricate with brake fluid before installing plastic piston
(CL28VD) into cylinder body. A
SBRA78C : El
Dust cover
LG
Piston
seal
Cylinder =
bgdy FE
Piston SBR179C CL

Rotor Inspection

RUBBING SURFACE M
Check rotor roughness, cracks or chips.

RUNOUT

Make sure that axial end play is within the specifications before =4
measuring. Refer to “Front Wheel Bearing’ in FA section.
Rotor repair limit:
Maximum runout RA
{Total indicator reading at center of rotor pad con-
tact surface)
0.07 mm (0.0028 in)

SBROBIA 8T

THICKNESS
Rotor repair limit: BF
Minimum thickness -

CL28VA 20.0 mm (0.787 in)

CL28VD 24.0 mm (0.945 in)

SBRO90A [@X

BR-17 995



REAR DRUM BRAKE

LT30A and LT268B

LT30A Back plate B7-9
©7-08,51-865 6 - 11 (06 - 1.1, 43 - 8.0)
MS:% - 83 Wheel cylinder
(54 - 6.4,
39 - 48) C\ GO Dust cover
\ N
. y/ ® Q i Pistan E G Q
e L4 y : ; otter pin
E Spring
] N & [Cl24-a4
. / {0.24 - 0.45,
i _ . 17 - 33)
! Crank lever
Shoe hoid-down pin
g Spring
Brake cable

Lever assembly

Direction of rotation in

forward condition ; ; [J)19-25
(1.9 - 25,
Returmn spring ~ . 7 14 - 18)
@ : Nem {kg-m, ft-b} Spring seat / ~\ {'I
(D
‘ . Brake grease point Shoe hold-down spring ...Q}}
B {8} : Brake fluid point Retainer A
Adjusting lever
g Lock washer é‘ Brake
Front § cable
Ring g

i- Return spring

SBROY9C
LT26B Air bleeder Cylinder body
[OJ7-97-08579- 5-5)1 j~ Piston cup 34
— Plug Air bleeder cap
/ Piston
/ Shoe hold-down pin /
Cls - 11 / Dust cover@Q
06 - 1.1, 4.3 - 8.0) / Back plate : %& 4
Spring -
7 :\\ Adjusting lever
: / Wheel cylinder
[CO)s3 - 63 S :
{54 - 6.4, 39 - 46} %
Shoe hold-down pin
Clip@
Rsturn spring
P
\ / Spring seat
] . : Shoe hold-down spring
Adjuster .
Retainer
Return sprin
Shoe € pring
! \@% Return spring
i
ER) : Rubber grease point Spring seat - /
* Brake grease paint g Shoe hold-down spring
[C] : Nem {kg-m, ft-Ib) Front Retainer
SBR550B
BR-18
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REAR DRUM BRAKE

Brake Drum Removal
e Release parking brake control lever fully.
¢ Tighten two bolts gradually if brake drum is hard to remove.
@l
\fIIES
Bolts (M8 x 1.25)
SBROGIA EM
Shoe Replacement
e Measure lining thickness. e
Lining wear limit (A):
1.5 mm (0.059 in) =
Before installing new shoes, rotate nut until adjuster rod is at EE@"“"
its shortest point. =
After installation is completed, adjust shoe-to-drum clearance.
SBRO21A @[L

Wheel Cylinder Inspection

Check parts for score, wear or damage. Replace if any of the MT
above conditions are observed.

t:@\T
TF
P
Inner diameter Drum Inspecfion
Maximum inner diameter (Repair limit): =

LT26B 261.5 mm (10.30 in)
LT30A 296.5 mm (11.67 in)
e Contact surface should be finefinished with No. 120 to 150 ga
emery paper.
e Using a drum racer, lathe brake drum if it shows score
marks, partial wear or stepped wear.
e ARer brake drum has been completely reconditioned or
replaced, check drum and shoes for proper contact pattern.
SBROI5A 5T

EL

[y



REAR DRUM BRAKE

Shoe Installation

e Install all the paris by referring to the figure below.
e Shorten adjuster by rotating it.

LT30A LT26B

L.H wheel

SBR100CA

LT30A model

e After installing crank lever on back plate, make sure that
there is no play between crank lever and back plate. If play
exists, adjust boit @ and lock nut @.

SBROSYA

BR-20 -



REAR DISC BRAKE

AD14VB
Pin bolt [C] 22 - 31
(2.2 - 32,
[C) 38 - 52 (3.9 - 5.3, 28 - 38) Brake hose 16 = 29)
. Shim cover &l
Pin boot ¢4 EF3 () ) Inner shim B ‘
® Inner shim A
Tarque member
i i) \.M@!
ERF
to pad confact area-, -
® SR EW
$ 2 @P‘m boot paa (52 (D15 s
L VER ® 1€
OCuter shim /
@ : : Copper washer 6:;
E;)tainer \ Air bleeder [ 7 - 9 (0.7 - 0.9, 5.1 - 6.5) EEF@:&
@\ Piston seal Cylinder body H N « frlb
@\ !E@ ® PB?: iPi.l;n!Bu;yl )Cuprysil) grease FE
Q : Fiston a or silicone-based grease points =
) =3 R : Rubber grease points ;
Retainer Dust seal ¥4 3 ®) FI®: Brake fluid point |
SBRE92C
| CL
Pad Replacement
1. Remove guide pin. AT
2. Swing cylinder body upward. Then remove pad retainer
and inner and outer shims.
CAUTION: &Y
® When cylinder body is swung up, do not depress brake
pedal because piston will pop outl.
e Be careful not to damage dust seal or get oil on rotor. TF
Always replace shims when replacing pads.
PO
Removal and Installation
e Remove flare nut securing brake tube and brake hose. Ff
Then remove brake hose from caliper.
e Remove torque member fixing bolts.
8T
CAUTION:
¢ When installing brake hose to caliper, disconnect brake BE
hose from brake tube.
EL
SBR341C| “D\Ez

BR-21
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REAR DISC BRAKE

Removal and Installation (Cont’d)

¢ Remove retainer with a screwdriver.

SBRO2BA

e Push out piston with dust seal with compressed air.

SBR772

Inspection

Inspection of brake drag force

{1) Swing cylinder body upward.

(2) Make sure that wheel bearing is adjusted properly. Refer
to “Rear Wheel Bearing’’ in RA section.

(3) Measure rotating force (F,).

SBR38TA

(4) Install caliper with pads to the original position.
{5) Depress brake pedal for 5 seconds.
{6) Release brake pedal, rotate disc rotor 10 revolutions.
{7} Measure rotating force (F,).
(8) Calculate brake drag force by subtracting F, from F,.
Maximum brake drag force {F, — F,}:
103.0 N (10.5 kg, 23.2 ib)

SBR388A

If it is not within specification, check pins and pin boots in cal-
iper.
¢ Make sure that wheel bearing is adjusted properly.
e Disc pads and disc rotor must be dried.
Disc pad
Check disc pad for wear or damage.

Pad wear limit (A):

2.0 mm (0.079 in)

SBRO41A




REAR DISC BRAKE

Inspection (Cont’d)
Cylinder body

e Check inside surface of cylinder body for score, rust, wear,
damage or presence of foreign objects. If any of the above
conditions are observed, replace cylinder body.

e Minor damage from rust or foreign objects may be elimi-
nated by polishing surface with a fine emery paper.
Replace cylinder body if necessary.

CAUTION: WA

Use brake fluid to clean. Never use mineral oil.

@

Piston EM
Check piston for score, rust, wear, damage or presence of for-
eign materials. Replace if any of the above conditions are

observed. LG
CAUTION:

Piston sliding surface is plate. Do not polish with emery paper g=p
even if rust or foreign materials are stuck to sliding surface. =¢

Pin, pin bolt, retainer, piston seal, dust seal and pin

boot £E
Check for wear, cracks or other damage. Replace if any of the
above conditions are observed. ol

Assembly

e With dust seal fitted to piston, insert dust seal into groove MT
on cylinder bedy and install piston.
e Properly secure dust seal.

. fiy
Piston seal

F
Cytinder body
SBR574 D
Rotor Inspection

H FA
Rubbing surface -

Check rotor for roughness, cracks or chips. Repair or replace
if necessary. B i

Runout

Make sure that axial end play is within the specifications before
measuring. Refer to “Rear Wheel Bearing” in RA section.
Then check maximum runout with a dial gauge.

Rotor repair limit: .07 mm (0.0028 in)

SER2190 (Total indicator reading at center of rolor pad 87
contact surface)
Thickness -
Rotor repair limit: 16.0 mm (0.630 in} BF
Minimum thickness
H!@a
EL

BR-23



PARKING DRUM BRAKE

DS19HB — AD14VB Model

Anti-rattle pin

NS

Shoe | \ \
£
o K ,.‘-.-_wﬁ, \\\ /
!
Strut Guide plate \ ¢ /
Spring Return spring 3 \ //3\\\\\ \

Baffie plate
Spring seat
) ) Adjuster EER
Anti-rattle spring Adjusting screw ‘: Brake grease point

Retainer spring

Shoe Replacement
1. Remove disc rotor (With parking brake drum).

SBR3%2A

2. After removing retainer, remove spring.

it.

SBR393A

SBRO37A

BR-24

Tighten two bolts gradually if disc rotor is hard to remove.

Be careful not to damage parking brake cable when separating

3. Apply brake grease to the contact areas shown at left.



PARKING DRUM BRAKE

justar hole plug

\-s-_—-——-"

inner diameter

SBR383A

Shoe Replacement (Cont’d)
SHOE CLEARANCE ADJUSTMENT

1.

Remove adjuster hole plug, and turn down adjuster wheel
with a screwdriver until shoe touches brake drum.

Make sure that parking control lever is released compietely.

2.
3.

Return adjuster wheel 7 to 8 latches. Gl
Install adjuster hole plug, and make sure that there is no
drag between shoes and brake drum when rotating disc
rotor. WA

BREAKING IN DRUM AND LINING

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

2. Depress the release butten of parking brake lever, then puli EC
the lever with a force of 98 N {10 kg, 22 Ib).

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

4. Repeat steps 1 through 3 two or three fimes.

CL

Drum Inspection

Maximum inner diameter (Repair limit): WT
191.0 mm (7.52 in) )

AT

TF

A

Fi&

8T

)]
=l

BR-25 1003



PARKING BRAKE CONTROL

TRUCK-2WD

[Qs- 11 (08 - 1.1, 5.8 - 8.0)
e
o1

Adjuster TR
Qe -11 (08 - 1.1, 53 - 8.0}

[(e-11@©8-11,58-80

TRUCK-4WD
Stick lever type

Front cable

1.1, 58 - B.0) /

Center lever type

Adjuster

j[ﬂj 31 - 43 (0.32 - 0.44, 23 - 3.2)

Front cable [O}8 - 11 (08 - 1.1, 58 - 8.0) [ : Nem (kg-m, ft-Ib)

SBRYOBC

BR-26
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PARKING BRAKE CONTROL

PATHFINDER

Be-11
{0.8 - 1.1, 58 - 8.0)

9 s-1108-11,58- 8.0

(Ja2-a3

(0.33 - 0.44, 2.4 - G.Z)Z

™~

8-1
(0.2 - 1.1, 58 - 8.0)

*;I_

B
(08-11,58-80) (0.8 -11,58 - 80) (0.6 - 1.1, 5.8 - 8.0)

3] : N-m {kg-m. ft-Ib)
SBREY4C

SBRO32A

Parking breke
warning lamp switch plate

SBRIOTA

Removal and Installation

e Be careful not to damage cabile.
e Make sure there is no free play after installation.

Inspection

e Check control lever for wear or other damage. Replace if
necessary.

o Check wires for discontinuity or detericration. Replace if
necessary.

e Check warning lamp and switch. Correct if necessary.

e Check part at each ccnnecting portion and, if found °

deformed or damaged, replace.

Adjustment
1. Adjust clearance between shoe and drum as follows:
— LT26B —

a. Pull parking brake lever several times until clicking sound
does not occur from rear brake.

— LT30A —

a. Release parking brake lever and loosen adjusting nut.

b. Depress brake pedal fully at least 10 times.

2. Loosen lock nut (A), rotate adjuster (B).

3. Tighten lock nut (A).

4. Pull control lever with specified amount of force. Check

lever stroke and ensure smooth operation.
Number of notches: Refer to SDS (BR-48}.

5. Bend parking brake warning lamp switch plate so that
brake warning light comes on when ratchet at parking
brake lever is pulled "A’” notches and goes out when fully
released.

Number of notches “A™:
Center lever type 1
stick lever type 1

BR-27

ClL

RAT

=
A

EL
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REAR WHEEL ANTI-LOCK BRAKE SYSTEM

System Components

Brake swiich

/— Warning lamp

R-ABS control uni
{Module)

g Ty

Rear sensor

Actuator
SBR516B
Hydraulic Circuit
R-ABS control unit
I
Front brake {Module) R brak
ear brake
et T I N B
_Soh?noid
I
[)

' Bd |

| Isolation) !
I Lvalve.---~
L . . o

Actuator
Master cylinder /
Brake booster
Front ‘
SBR517B

1006



REAR WHEEL ANTI-LOCK BRAKE SYSTEM

Wiring Diagram
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REAR WHEEL ANTI-LOCK BRAKE SYSTEM

Removal and Installation

CAUTION:

Be careful not to damage sensor edge and sensor rotor teeth.

In case the final drive assembly needs to be removed, discon-
nect the ABS sensor from the assembly and move it away.
Failure to do so may result in damage to the sensor wires

making the sensor inoperative.

REAR SENSOR AND CONTROL UNIT

Control unit is located under driver's seat.

Sensor unit

[C)a-1108-11,58.80)

Sensor rotor

[C] 196 - 284 (20 - 29, 145 - 210)

Final drive

[DJ : N-m (kg-m, ft-Ib}
SBRG95C

O]1s -1, )\ - | ACTUATOR

5 {1.5-18,11 -13)
N

Removal

Second crossmember (3.7 - 51,
27 - 37)

[ : Nem (kg-m, ft-Ib) SBREOTC

Installation
CAUTION:

1. Disconnect battery cable.
2. Drain brake fluid.

\d X t. r Refer to ‘‘Changing Brake Fluid”

= \ ADJUSTMENT” (BR-3).
% . 3. Disconnect connectors, brake pipes and remove fixing
&, Aﬂfff Y36 -50 — nuts.

in “"CHECK AND

After installation, refill brake fluid. Then bleed air. Refer to

“Bleeding Brake System’ (BR-3).

1. Connect brake pipes tempaorarily.

2. Secure fixing nuts.
3. Torque brake pipes.

4. Connect connectors and battery cable.

BR-30
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

e Diagnostic Proce-
dure(s) 1-6
(See pages BR-38 -
41)

s Circuit Diagram for
Quick Pinpoint
Check
(See page BR-37)).

NG

How to Perform Trouble Diagnoses for Quick

and Accurate Repair

WORK FLOW
CHECK IN “*— | Reference item
k 2
LISTEN TO CUSTOMER COMPLAINTS
INVESTIGATE ITEMS YOU SHOULD CARRY OUT
RELATED TO EACH SYMPTOM AND NOTE Symptom Chart
i = | (See page BR-33.)
Prelimi h
ELIMINATE GOOD SYSTEMS ON GOOD PARTS < | Preliminary Check
(See pages BR-34))
Not self-diagnostic ifem Self-diagnostic item
DETERMINE MALFUNG- ot
TIONING CIRCUIT(S) OR | 4— | a9 Dg': 35)
PART(S). ¢ page '
Seif-diagnosis
¥ _
ELIMINATE GOOD PART(S), HARNESS(ES) OR * ::;“ﬁ;::”;:gﬂs
CONNEGTOR(S) THROUGH ELECTRICALLY TEST- | «— ess on
NG nector Location
(See page BR-36.)
Malfunctioning
harness(es} and Malfunctioning parts
connector(s) l
INSPECTION ON THE Diagnostic Proce-
BASE OF EAGH COMPO- dure(s) 7-13
NENT | (See pages BR-42 -
45)

\d

REPAIR REPAIR OR REPLACE
l Y
FINAL CHECK
lOK
CHECK QUT

BR-32




TROUBLE DIAGNOSES

Symptom Chart

&
2-.9
(&)
S g
= 21} BR-46 | Sensor Unit and Actuator O
g 4]
T €
oo
i [ =
BR-45 | Warning flashing 5 SO0 |1010
S
=
o BR-44 | Warning flashing 13,14 or 15 (O | O[O | O
£
¢ g
i ‘5 BR-44 | Warning flashing 6 QOO0
S a
a
T £ . .
o E BR-44 | Warning flashing 9 or 10 Cro|0|C
=
ag
& ¢ | BR-43 | Warning flashing 3 or 8 ol |0
o g
h=
E BR-42 | Warning flashing 4 clo|ofo
]
BR-42 | Warning flashing 2 or 7 CHEONEORRS
BR-41 | Diagnostic Procedure 6 o
o | BR-40 | Diagnostic Procedure 5
5
b
8 BR-39 | Diagnostic Procedure 4 O
a
o
& | BR-38 | Diagnostic Procedure 3 O
S
I
o BR-38 | Diagnostic Procedure 2 o
BR-38 | Diagnostic Procedure 1 @]
e
E*‘ BR-34 | Preliminary Check 2 &
—_ Q
EZ
- o
g BR-34 | Preliminary Check 1 )
>
2|8 i
o5 x| @
Y HEIEIHEE
2 SIS 2|8
n_ R :—l o
w | 212125
[&] gla|8lelx
o =z = E a g ol Q
(] ] o =2 alo|3
o) s T |12 ®elal|a
8 i g ol
& W = 2| 5| B|<%(<
a o w o |30 |ax
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TROUBLE DIAGNOSES

g\

Warning lamp

|

SBR523B|

Preliminary Check 1

®

Warning lamp

\

)

(=¢w! ~
Listen for actuator clicking ,@/

noise in & quiet area. SBR524B

\%

/ﬁ@

Tt

< \ =, .
lﬁs. \ \ -

2) Ground the check terminal of check
connector.
3) Check the warning lamp flashing.

Y

1} Turn ignition switch on. No .| Geo to “Diagnostic Proce-
2) Check warning lamp activation. dure 8",
When ignition switch is turned on, If OK, replace control
warning lamp should turn on, unit.
See page BR-41.
You (See pag )
E Y
Check warning lamp deactivates within No .| Go to Preliminary Check
a few seconds. | 2 betow.
Yes
Y
Check warning lamp reactivation. Yes‘ Go to Preliminary Check
"1 2 below.
No elow
Y
1) Drive vehicle with 2WD for 1 minute YesL Go to Preliminary Check
or more at 40 km/h (25 MPH) or | 2 below.
more.
2) Check warning lamp reactivation.
Nao
D A4 ’
1) Stop engine. OK__ Self-operating function is
2) Turn ignition switch on again. | ok.
Check actuator clicking noise, when
warning lamp turns off.
NG
Y
Check actuator.
Refer to “‘Flectrical Components
Inspection'’.
(See page BR-46))
Preliminary Check 2
1) Start engine. No

Check brake fluid level.

Go to 'Diagnostic Proce-
dure 6.
{See page BR-41))

Yes

Count the number of flagshes.
Go to '‘Self-diagnosis’.
(See page BR-35))

S5BR343C

BR-34

yOK

|Replace control unit.
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TROUBLE DIAGNOSES

Self-diagnosis

CHECKING THE NUMBER OF WARNING LAMP FLASHES

When a problem occurs in the R-ABS, the warning lamp on the instrument panel comes on. As shown
in the table, the control unit performs self-diagnosis.

To obtain satisfactory self-diagnosing results, the vehicle must be driven in 2WD above 40 km/h (25 MPH)

for at least one minuie before the seif-diagnosis is performed. After the vehicle has been stopped, the

number of warning flashes is counted by grounding the check terminal, with the engine running, there B8
be identifying a malfunctioning part or unit by the number of flashes. ;
If more than two parts or units malfunction at the same time, the warning lamp will flash 1o indicate one

of the malfunctioning parts or units. After the part or unit has been repaired, the warning lamp will then

flash to indicate that the other part or unit is malfunctioning.

No. of warning flashes Detected items Malfunctioning cause or part Diagnostic Procedure e
| Q,
2 Open Diagnostic Procedure 7
7 IS0 solencid Shaorted Diagnostic Procedure 7| == 5
- &
4 Actuator Blocked Diagnostic Procedure 8| ED
3 Open Diagnostic Procedure 9
DUMP solenoid o
8 Short circuit Diagnosii_c Procedure 9 | FE
Diagnostic Procedure
a Cpen ¢ 10
: CL
10 Sensor Short circuit D|agnosm;OProcedure
) Diagnostic Procedure T
6 Erratic
11
) op "
13, 14 or 15 Control Unit — D'ag”"‘“':z rocedure | 4
Diagnostic Procedure
5
CAUTION:
PD

When driving in 4WD, the rear anti-lock brake system is not effective in most cases. The rear wheels

will lock if the front wheels lack as the transfer mechanically couples the front and rear axles together.
if this happens, the rear anti-lock brake system may not function but the ordinary brakes will operaie =
normally. The “ANTI-LOCK" brake warning light will then come on. The above condition is not a mal-
function and the rear anti-lock brake system can be re-activated by starling the engine again. The
“Anti-Lock’ brake warning light will then go off.

BR-35

EL

B
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TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location

Brake switch
/7/—Waming lamp

R-ABS control unit
{Module)

Under driver’s seat
™, \ —
N -
N o
N
Y N 5

‘\ rilf S
N ;
L

3 Control unit

N )

"’_’_Q//’/

Second crossmember

SBREI6C

BR-36 1014



TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

To power window and FUSE
FUSE shock absorber
{ESJ e IGNITION SWITCH
ON or START
BATTERY ] ~
N &l
0 [ !
[
§ NN ’
CHECK 5 = —— 1 [l (LR
5 i SWITCH Na. 2
23 CONNECTOR  ghice— |i Q ole ABS EQ?E%NG
5 - d | | |
& 1 3 o % P @ﬁgﬁgmﬁ warNinG &
T ] | L 1 HAnE EW
To stop lamp : : ACTUATOR
o [SOLATION S
qo SOLENQID LG
t ]
SENSDR A
REAR U 7 &
— ! ) ! CONTROL. UNIT Ey%g
®® o g by
REAR (1) =
@i (e 7
NEEARSNEBEE] L
@ L N AL €
: Truck
e
@' Van and Wagon SWITCH 1 MT{
®‘ With power window and shock absorber — - '
[ o
@x Without power wirdow and shock absorber — To bulb check relay-+——-I#4——
SBREWSC | AT
TF
PD
A
ST
HE
EL
D
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TROUBLE DIAGNOSES

Brake pedal

SAT7T97A

Diagnostic Procedure 1

SYMPTOM: Pedal vibration or noise

Check whether the symptom appears YesL When brake is suddenly
only when brake is appiied suddenly. : appiied, R-ABS works
NG and produces pedal
vibration or noise.
A
Yes

Check whether the noise only appears

and warning only aclivates and deacti-

vates when the ignition switch is turned
or.

Diagnostic Procedure 2

SYMPTOM: Long stopping distance

Refer to worksheet results.

Y

Self-operation of R-ABS
functions properly.

Check if road condition is slippery with Yes‘ Stopping distance may
show or gravel. | be longer than vehicles
which are not equipped
No with R-ABS.
3
No

Disconnect actuator connector and
check whather stopping distance is still
tong.

Yes

h

Perform usual brake inspection and air
bleeding.

Brake pedal

' 4

SATFITA

Diagnostic Procedure 3

hd

Connect actuator connec-
tor.

Refer to Preliminary
Check 1 and 2 result,
(See page BR-34))

Go to Sell-diagnosis,
(See page BR-35.)

SYMPTOM: Brake pedal stroke is large.

Check whether the symplom usually No | yehicle equipped with
appears. | R-ABS may have a ten-
Vos dency 1o increase pedal
stroke during operation.
Y
No

Check for accumulation of air by trying
to bleed air.

hd

Perform usual brake
inspection.

BR-38




TROUBLE DIAGNOSES

Diagnostic Procedure 4
SYMPTOM: R-ABS doesn’t work,

Check whether warning activates. Yes | Refer to Preliminary
Refer to Preliminary Check 1. (See "| Check 2 result. (See
page BR-34)) page BR-34)
No Go to Self-diagnosis.
(See page BR-35.)
k4
Check whether vehicle is in 4WD condi- Yesh Refer to Self-diagnosis.
tion. " {See page BR-35.)
No
A
Check whether vehicle speed is under | Y88 | R-ABS doesn't work in
10 km/h (6 MPH). "| this condition.
No
h 4
Check actuator and sensor by referring NG_ Replace damaged parts.
to Electrical Components Inspection, i
(See page BR-46.)
oK
Y
Check main power supply and ground NG__ Remedy faulty part.
circuit. .
(See page BR-41))
0K
r
NG

Check operation of R-ABS.
Refer to Electrical Components Inspec-
tion. (See page BR-46.)

)4

BR-39

Replace R-ABS control
unit.

al
WA

EM

—
&9

e

i T
=~ 1§

FE

MT

Tz
=

=
=

1]
ez
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TROUBLE DIAGNOSES

SBR013B

Diagnostic Procedure 5

SYMPTOM: R-ABS works frequently.

[>]

Rear brake fluid pressure
P. kPa {kg/c’, psi}

P: kPa (kg/om’, psi}

Front brake fluid pressure

SER543A

GHECK BRAKE FLUID PRESSURE.
Check whether brake fluid pressure
distribution is normal.
D./D,: kPa (kgiem?, psi)
4WD TRUCK
2,256 - 3,040
{23 - 31, 327 - 441)/
6,865 (70, 995)
Standard Van & Wagon
4,021 - 4,805
{41 - 49, 583 - 697)/
6,865 (70, 995)
Van & Wagon Ogption for
SE grade
4,904 - 5,688
(50 - 58, 711 - 825)/
6,865 (70, 995)

NG

OK

y

Replace master cylinder.

Perform usual brake inspection.

NG

A4

Remedy.

oK

¥

When wheel lock occurs frequently due
tc hard braking operation, the R-ABS
operates at each occurrence of wheel
lock. Accordingly, frequent R-ABS oper-
ation is normal under severe braking
conditions where wheel lock would
occur frequently due {o braking.

BR-40
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TROUBLE DIAGNOSES

1234

Module connectar

16[151a13f12
Ols

e 124

DISCONNECT

€

scalh”
)

SBR5308
E Module connector
B CONNECT
halishshatia[12]11h0] e
1]2j3]4i0 8 ,
2 O
SBRS31B
CONNECT
17\6151413121 e
2340

= SBR5298B
. CONNECT
Module connector HS
R E DE R E
1234D55_L*8
- 5 C
SBR532B

Module connector

i1]2]3]a

[i7fie[isf1a[rafiz[11fof @ ‘
E My B

dls

G

SBR533B

Diagnostic Procedure 6

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-

diagnostic item)

6l
CHECK WARNING LAMP POWER sUP- | NG| cHECK GROUND CIR-
PLY. Tl curr.
1) Connect battery cable and confirm Check harness continuity, WA,
battery voltage is 12V. between R-ABS conirol
2) Gisconnect control unit connector. unit terminal @) and suit-
3) Turn ignition switch “on"'. able body ground.
4) Check voltage between control unit Continuity should exist. EM
connector terminals (2 and d.
Voltage: OK ¢NG
Approximaiely 12V Repair har- 1
oK ness or
connectors,
' F 8
Check and replace fuse, EC
warning lamp or relays if
necessary, or .
Repair ignition line FE
harness, relay and con-
nectors warning lamp.
E ¥ @ﬂ—-
| CHECK R-ABS RELAY POWER SUPPLY. |NC_ [ Gheck and replace fuse or
1) Connect control unit connector. | R-ABS relay, or repair
2) Turn ignition switch “"on". related harness and con- BT
3) Check voltage between control unit nectors.
connector terminals @@ and .
Voltage: _
Approximately 12V AT
- lOK
NG TF

CHECK STOP LAMP SWITCH POWER

SUPPLY.

1) Depress brake pedal.

2} Check voltage between control unit
connector terminals and .
Voltage:

Approximately 12V

| Adjust brake switch instal-

OK
B '

| lation if necessary.

Replace brake switch, if
hecessary or repair har- PO
ness or connectors,

CHECK PARKING BRAKE POWER SUP-

PLY.

1) Confirm that brake fluid level is ade-
quate.

If necessary, refill it.

2) Check voltage between control unit
connector terminals (8 and ().
Without parking brake applied
Voltage:

Approximately 12V
With parking brake applied
Voltage:

Approximately 0V

NG Adjust parking brake

b4

BR-41

switch, if necessary.
Replace parking brake
switch, if necessary or
repair harness or connec-
tor.

EL

P
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TROUBLE DIAGNOSES

CONNECT

2]3j4]0]5

Module connector
|ﬁ715 15hahafiz[11[10] 9
5\ iB

Gi

SBR534B

DISCONNECT

4 €

Diagnostic Procedure 7

ACTUATOR ISO SOLENOID SHORT CIRCUIT OR OPEN
(Warning lamp flashing number 2 or 7)

Remove battery negative terminal con-
nector.

1.5.

DISCONNECT

£

SBR536B

Module connector

17|36[15

14131211110/ 9

112]3

~
.

4056} 7

SBR537B

Check harness continuity between
actuator terminal 3 and suitable body

T oK
CHECK ISC SOLENQID. —w» | Replace control unit.
Check resistance between control unit
connector terminals () and .
Resistance: Approximately 4Q
lNG
NG
CHECK CONTROL UNIT GROUND CIR- |, | Remedy.
CUIT.
Refer to Diagnostic Procedure 6. (See
page BR-41))
oK
B y oK
CHECK IS0 SOLENCID. | » | Repair harness and con-
Check resistance between actuator nectors between actuator
connector terminals & and &. and control unit.
Resistance: Approximately 4Q
NG
v -
CHECK ACTUATOR GROUND CIRCUIT. |, [ Repair harness or con-

ground.
iox

Replace actuator.

Diagnostic Procedure 8

nectors.

ACTUATOR ISO SOLENOID BLOCKED (Warning lamp

flashing number 4)

Remove battery negative terminal con-
neclor.

(8]

¥

CHECK ACTUATOR SWITCH.
Check continuity between control unit
terminal (8 and suitable body ground.

Replace conirol unit.

Yy

lYes
B]

Check continuity between actuator ter-
minal (& and suitable body ground.

Yes | Replace actuator.

lNo

Repair short circuit of harness connec-
tors between actuator and control unit.

SBR538B

BR-42

¥
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TROUBLE DIAGNOSES

Module connector

"17151514131211109
L1 2[2)4Ols(d|7]e

@

| .

.

CONNECT

(&

SBR538B

0]

23

&

@
\3ja/

DISCONNELT

SBRS4068

17 @2

DISCONNECT

SBR536B

Diagnostic Procedure 9

ACTUATOR DUMP SOLENOID SHORT CIRCUIT OR OPEN

{Warning lamp flashing number 3 or 8)

Remove batlery negative terminal con-
nector.

v

CHECK DUMP SOLENOID.
Check resistance between control unit
connector terminals 40 and @),
Resistance:

Approximately 1.50

CK

NG

r

Replace control unit.

CHECK CONTROL UNIT GROUND CIR-
CUHT.

Refer to Diagnostic Procedure 6. {See
page BR-41))

NG

OK

B Y

Remedy.

CHECK DUMP SOLENCID.
Check resistance between actuator con-
nector terminals (1) and @.
Resistance:

Approximately 1.50

OK

Y

NG

b4

Repair harness and con-
nectors between actuator
and control unit.

CHECK ACTUATOR GROUND CIRCUIT.
Check harness continuity between actu-
ator terminal (2} and suitable body
ground.

OK

Y

NG

Y

Repair harness or connectors.

BR-43

Replace actuator.

@)

W&

M

MT

AT

BF

H !@A
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TROUBLE DIAGNOSES

Module connector

1
- CUONNECT
% G High

Low
i7]1e]tsf1a[13[12]11]i0 ;"——-——-\
REBERE 7’

=
5

°

L

SBR541B

Sensor
connecior

@

[Q]

SBR5428

Diagnostic Procedure 10

SENSOR OPEN OR SHORT CIRCUIT (Warning lamp

flashing number 9 or 10)

Remove battery negative terminal con-
nector.

connector terminals (2 and (D.
Resistance:
1.22 - 1.48 kQ

NG

h 4

Replace sensor unit.

Diagnostic Procedure 11

h 4

CHECK SENSOR. OK__ Replace control unit.

Check resistance between control unit -

connector terminals 40 and (8.

Resistance:

1.22 - 1.48 kQ)
NG

E hd

Check resistance between sensor unit (E.r_ Repair harness or con-

nectors between control
unit and sensor.

SENSOR SIGNAL ERRATIC (Warning lamp flashing

number 6)

CHECK SENSOR ROTOR TOOTH GON-

DITION.

1) Remove propeller shait.

2) Remove companion flange, referring
to "DISASSEMBLY" in PD seclion,

3) Check rotor on companion flange.

NG

OK

Y

Replace control unit.

Diagnostic Procedure 12

.- Replace sensor rotor

with companion flange.

CONTROL UNIT (Warning lamp flashing 13, 14 or 15)

Control unit matlfunction.

h 4

Replace control unit.

BR-44
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- TROUBLE DIAGNOSES

Diagnostic P

rocedure 13

Other (Warning tamp flashing 5)

Overhaul both rear brakes.

L

is still 5,

Check whether warning lamp flashing

k.

No
¥

ber of warning lamp

Inspect system again referring 1o num-

flashes.

BR-45

Refer to Preliminary Check 1. (See OK._ inspection END
page BR-34) "
Check whether system is OK,
NG
¥
Yes

Replace actuator.

A [@3

EM

7
oy

== 00l

=
|

& ]

ClL

RAT

&

t:@\ I

EL

P
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TROUBLE DIAGNOSES

SBRS43B|

CONNECT
Module connector H.S,
“w 1671s[1e[13[12[11)16] 9 &
inl2[s]a]Ofs]e/7]8]| Low

High

(& B

SBR544B

member:

\C /

’E Located behind second cross Pl

Listen for actuator clicking _c,:,-/,

noise in a quiel area. SBR524BA

SBR5458

O]

Module connector

Electrical Components Inspection

SENSOR UNIT AND ACTUATOR

CHECK SENSOR SIGNAL. NG.._. CHECK SENSCR ROTCR
1) Raise vehicle. Confirm it is safe to for tollowing points:
rotate rear wheels. e Tooth condition
2) Start engine and rotate rear wheels e Installation on compan-
with transmission in I position or ion flange
first gear position. e Deformation
3) Check sensor signal voltage between e Wear
control unit terminals 49 and (& e Looseness
with AC voltmeter.
Valtage: 0.4V or more lNG lOK
M/T at 700 rpm
AIT at 850 rpm Replace Replace
sensor sensor
OK rotor with unit.
companion
flange.
B ) 4 D]
NG

CHECK ACTUATOR COPERATION.

Y

Refer to Preliminary Check 2 result.

Clicking noise sounds from actuator,
when the ignition switch is turned on
with baltery cable connected.

OK

CHECK PULSING VOLT-
AGE FROM CONTROL
UNIT.

Check pulsing voltage for
ISO and DUMP solenoid
between control unit ter-
minals @ and §1, and
terminais (T and (1.
Voltage: 0.3 - 3.5V for
approx. 13 msec.

Use suitable digitat volt-
meter. Pulsing voltage
appears when R-ABS
warning turns off after
ignition is turned on.

minute at speeds over 40 km/h {25
MPH) in the 2WD mode, then check
that the warning lamp does not light
on the instrument panet. After this,
check for operation.

3) Check if ordinary braking effect
occurs, and check also that the rear
wheels will not be loecked when such
abrupt braking is applied that the
front wheels fock.

lNG

lOK
R-ABS is good Replace actuator.

condition.

B

|171s1514131211|109
- amm—1.2|3|4;0|5 ﬁ'"fi
[ 3

CONNECT

&y m

SBR5468B

BR-46

i NG lOK
CHECK R-ABS OPERATION as follows: Replace Replace
1) Perform R-ABS check in a safe place control actuator.
without obstacles in the vicinity. unit.
2) Drive the vehicle for more than cne

1024



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Without rear ABS

With rear ABS

Truck Pathfinder
Applied model @U
2WD 4WD 5
Standard Option for SE
KA24E VG30E Standard Long grade
Front brake MA
Brake model CL28VA cL2avD
Cylinder bore diameter x EM
number of pistons 60.6 (2.386} x 1 42.8 (1.685) x 2
m (in)
IN: LE
126.5 x 43 x 11
Pad length x width {4.98 x 1.69 x 0.43)
146.6 . 3 . X -
x thickness mm (in) | OUT: 6.6 x 48.5 x 10 (5.77 x 1.909 x 0.39) EF 9
129 x 43 x 11 E@
(5.08 x 1.69 x 0.43) i
Rotor outer diameter 250 x 22 260 x 26 —
277 x 26 (10.97 x 1. ]
X thickness mm (in) | (9.84 x 0.87) (10.24 x 1.02) x 26 (10.91 x 1.02) F&
Rear brake
Brake model LT268 LT30A LT26B AD14VE @[[
Cylinder bore diameter x
number of pistons 22.22 (7/8) 20.64 (13/16) 42.83 (1.6862)
mm (in) T
L|n|.ng ar pf%d length 9406 % 50.5 X 5.5 296 x 50 x 6.1 2496 x50 x 5.5 998 x 33.5x 10.0
% width x thickness (9.83 % 1.99 x 0.217) {11.65 x (9.83 x (3.929 x
mm {in) : ' : 1.97 x 0.240) 1.97 x 0.217) 1.319 x 0.394) A
Drum inner diameter or
- 295.0 260.0 286 x 18
ro.tor ouler diameter x . 260.0 (10.24) (11.61) {10.24) (11.26 x 0.71) -
thickness mm (in) s
Parking brake
Brake model — DS18HB .
- P
Lining length x width _ 1823 x 30 x3
x thickness mm {in) (7.1B x 1,18 x 0.12}
DBrum inner diameter . _ 190.0 (7.48) EA
mm (ir)
Master cylinder
Bore diameter  mm (in) 25.40 (1) n

Control valve

Linkage type load

Proportioning valve within master cylinder

Valve modet sensing valve
Split point [kPa (kg/cm?, (Variable) 2,452 (25, 356) | 2,942 (30, 427) | 2,452 {25, 356) 3,923 (40, 569)
psi)] x reducing ratio x 0.23 x 0.2 x 0.2 x 0.2 x 0.4
Brake booster ST
Booster model MA195T M215T
Diaphragm diameter Pri.: 205 (8.07) Pri.: 230 {9.08) BE
mm {in) Sec.. 180 (7.09) Sec.: 205 (8.07) A
Recommended brake tluid DOT 3
A
ElL
o
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment

DISC BRAKE BRAKE PEDAL
Unit: mm {in) Unit: mm {in)
Brake model CLZBVA CL28vD AD14vB Free height "'H"
Pad wear limit M7 209 - 218 (8.23 - B.62)
Minimum thickness 2.0 (0.079) AT 212 - 222 (8.35 - 8.74)
Rotor repair limit Depressed height "D
Minimum thickness 200 240 160 [kumﬁ;)flobr)c?vi?:\ 4egn0 ::;50 120.0 (4.72)
(0.787) {0.945) 10.630) & 9 :
running}
Clearance "C' between
DRUM BRAKE
pedal stopper and 0.3 - 1.0 (0.012 - 0.039)
Unit: mm (in} threaded end of stop lamp ’ T '
) itch
Brake model LT268 LT30A switch or ASCD switc
Lining wear limit Pedal free play
levi 1.0-3.6(0.039-0.118
Minimum thickness 1.5 (0.059) M clevis { j
! 4-12 (0.16 - Q.47
Drum repair limit Al peda! pad ( )

Maximum inner

261.5 (10.30)

296.5 (11.67)

PARKING BRAKE CONTROL

diameter

Out-of-round limit 0.03 (0.0012)
PARKING DRUM BRAKE

Unit: mm {in)

Brake model DS19HB
Lining wear limit

Minimum thickness 1.5 (0.059)
Drum repair limit

Maximum inner 191.0 (7.52)

diameter

Brake shoe adjustment

Returning notches

Control type Center lever Stick lever
Lever stroke 9- 1441

funder force of 196 N 7_g9 10 - 121
{20 kg, 44 b))

Lever stroke when warning 1 1
switch comes on

*1: Truck models.
*2: Van and Wagon models.

BR-48
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CLUTCH

@l
SECTION C L| A

EM
LG
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PRECAUTIONS AND PREPARATION ... 2 Operating CYNNAEr..........oc.ocviieveee e e g8 FE
Precalttions. ... 2 CICH DaMPEE e e e e e areanns
Special Service TOOIS . ... 2 CLUTCH RELEASE MECHANISM....................ccvceee.
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CLUTCH SYSTEM ..., 3 ClHCh DISC ..o i
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PRECAUTIONS AND PREPARATION

Precautions

e Recommended fluid is brake fluid “DOT 3.

Never reuse drained brake fluid.

Be careful not to splash brake fluid on painted areas.

When removing and installing clutch piping, use Tool.

To clean or wash all parts of master cylinder, operating

cylinder and clutch damper, use clean brake fluid.

e Never use mineral oils such as gasoline or kerosene,
They will ruin the rubber parts of the hydraulic system.

WARNING:

SBRS00
Remove all dust from clutch disc with a dust collector after
cleaning with waste ciloth.

Special Service Tools

Tool number

(Kent-Moore No.} Description

Tool name

ST20050010 Inspecting diaphragm spring of clutch cover

(¢ —

Base plate

ST20050100

{ —

Distance piece

NTDGB

GG94310000
‘- )

Flare nut torque wrench

Removing and installing each cluich piping

NTG64

ST20800000
(J26366)
Clutch aligning bar

Installing cluich cover and clutch disc

NTO62

ST20050240

( — )
Diaphragm spring
adjusting wrench

Adjusting unevenness of diaphragm spring
of clutch cover

NT080

Commercial Service Tools

Tool name

Description

Bearing puller

Removing release bearing

NTO77

Bearing drift

Installing release bearing
a = 50 mm (1.97 in) dia.

NTO63

CL-2 | 476



CLUTCH SYSTEM

[ 8-11(08- 11,58 -80) s - 11 (08-1.1,58 -89

Ciutch master
cylinder

ERM

Cluteh tube

Clutch pedal : L©

EF &
=
Ajr bleeder |—5©
7-9
(0.7 - 0.9, 5.1 - 6.5)

Chutch disc

Clutch cover

FE

11 -13)
i
8 - 11 HIT
Clutch tube 4 {08 - 1.1, 5.8 - 8.0)
T
BN AT

i - Connector
VG engine model only
_ TF
_ 8-11(0.8-1.1,58 - 8.0
Dust cover Pj 17 - 20 (1.7 - 20,12 - 14)

Fd (B) : Contact surface to transmission

case and withdrawal lever ) 20
(4WD model) \_ Clutch hose M 8- 11
Withdrawal lever / M 20 - 40 (08 - 1.1,
Clutch aperation cyfinder 3.1 -41,22-30) 5.8 - 8.0) EA
Air bleeder
. [UJT -9{0.7-09,51-6.5)
RA&
VG30E engine model KA24E engine 4WD model
% Clutch hose : BR
Clutch hose :%'31?‘::"20
) 3 A5 17 -20,12-19)
ST
Eye bolt
!UJ 17 - 20 .
Air bleeder
(1.7 - 2.0, 12 - 14) [Q7 - 8 (0.7 - 09,
Air bleeder 5.1 - 6.5) BF
7-9
0.7 - 0.9, 5.1 - 6.5)
[Z (B : Apply recommended sealant (Nissan genuine part: KP115-00100) or equivalent. HA
@: Apply lithium-based grease including molybdenum disulphide.
H: Nem {kg-m, ft-b) )
EL
sousse DX
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CLUTCH SYSTEM

Clutch Pedal

Pedal bracket

[C) 16 - 22 (1.6 - 22, 12 - 16)
ye = v y\ ) Clutch interlock switch
[O 16 - 22 (1.6 - 2.2, 12 - 16) 4 S~

S % g tock nut
Pedal {opper\@A _ - ’ M)12-15 (12 - 15,9 - 11)
/ \@ By 7&

’ [Cl3-403-04,22.29)

[O] 12°- 15 12 - 1.5, 9 - 11)
Vd

-

i
\‘ b
N ASCD cancel,
( (G . switch
3 \/ Clutch pedal
‘ Assist position switch
spring
Clutch pedal

M: Nem (kg-m, fi-lb)

3CL519-A

CL-4
478



" INSPECTION AND ADJUSTMENT

Pedat bracket Lock nut Adlus"ng CIUtCh Pedal
® Pedal stopper 1. Adjust pedal height with pedal stopper or clutch pedal posi-
:16.5- ?‘;2 tion switch.
12 - 16) Pedal height “H": _
® Cluch pe;dsﬂ KA24E engine 236 - 246 mm (9.29 - 9.69 in) @l
! DD et VG30E engine 227 - 237 mm (8.94 - 9.33 in)
[Q12- 15 A
(1.2 - 1.5, A,
9 - 19)
Pedal stopper
bolt, clutch .
pedal position [EM
switch or
ASCD switch
Pad lL@
x\ . N Floor carpet EE
Dash insulator EG
\‘_\_/
FE
Mel sheet [UJ : Nem (kg-m, ft-Ib}
Dash floor
I
pene scLsia-al CL
2. Adjust pedal free play with master cylinder push rod. Then
Lock nut N tighten lock nut. AT
(08 - 11 kgm, Pedal free play “A™:
5.8 - 8.0 ft-Ib) 1.0 - 1.5 mm (0.039 - 0.059 in)
Pedal free play means the following total measured at position ;7
of pedal pad:
e Play due to clevis pin and clevis pin hole in clutch pedal.
3. Make sure that clevis pin can rotate smoothly. TF
- O If not, readjust pedal free play with master cylinder push
Ty rod.
St :
Push rod _ ”\ )
/ FA
Clevis pin
Pedal pad BA,
SCL440 : ST
BF
HA
EL
IDX
CL-§



INSPECTION AND ADJUSTMENT

Pedal stopper bracket
Interlock switch

Lock nut
12 - 15 N-m
(1.2 - 1.5 kg-m,
9 - 11 ft-b)

SCL441

/

SCL203-A

Clutch operating cylinder

Adjusting Clutch Pedal (Cont’d)

4,

Adjust clearance “C” between pedal stopper bracket and
threaded end of clutch interlock switch while depressing
clutch pedat fully.
Clearance “C”:
0.3 - 1.0 mm (0.012 - 0.039 in)

Bleeding Procedure

1.

coow

o

Bleed air from clutch operating cylinder according to the
following procedure.

Carefully monitor fluid ievel at master cylinder during
bleeding operation.

Top up reservoir with recommended brake fluid.

Connect a transparent vinyl tube to air bleeder valve.
Fully depress clutch pedal several times.

With clutch pedal depressed, open biteeder valve to release
air.

Close bieeder valve.

Repeat steps ¢ through e above until brake fluid flows from
air bleeder valve without air bubbles.

Bleed air.from clutch damper according to the above pro-
cedure.

Repeat the ahbove bleeding procedure 1 and 2 several
fimes.

CL-6
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HYDRAULIC CLUTCH CONTROL

Clutch Master Cylinder

Piston cup G}

Return spring

Reservoir cap

/— Piston assembly

Reservoir

Reservoir band

[(25 -39
.25 - 0.4,
1.8 - 2.9)
Cylinder body @ Lock nut
ETH (R) Rubbing [s - 12
surface 0.8 - 1.2,
to piston 5.8 - 8.7}
ass':ammy Dust cover
&= (R) Rubbing surface to
e, ‘ push red
Ao <- Stopper ring 3¢
Packing ‘:0 >
® Apply brake fluid when assembling. - — Stopper
ﬁlve stopper
1.5-28 (0.15 - 03, 1.1 - 2.2) Push rod
® Remove this stopper, when (R) Contact surface to piston assembly

removing piston and return spring.
Master cylinder securing nut

M 8- 11 (0.8 - 1.1, 5.8 - 8.0) ER (R : Apply rubber grease.
[C) : N-m (kg-m, ft-Ib)

SCL220

DISASSEMBLY AND ASSEMBLY

o Push piston in cylinder body with screwdriver when remaov-
ing and installing valve stopper.

e Align groove of piston assembly and valve stopper portion
when instailing valve stopper.
¢ Check direction of piston caps.

ooy (ST ——(

Groove
Z

- §CL214

@

=
p=

PD

BA

CL-7 461



HYDRAULIC CLUTCH CONTROL

Clutch Master Cylinder (Cont'd)

o Check cylinder and piston rubbing surface for uneven wear,
rust or damage. Replace if necessary.

o Check piston with piston cup for wear or damage. Replace
if necessary.

® Check return spring for wear or damage. Replace if neces-
sary.

# Check reservoir for deformation or damage. Replace if nec-
essary.

e Check dust cover for cracks, deformation or damage.
Replace if necessary.

Operating Cylinder

Push rod

-—Bleeder screw
7-9(07-09 51 -6.5)

QOperating cylinder
ETA(R) Rubbing surface to piston assembly

Piston spring

Piston cup IR}

Piston assembly
Dust cover

a0 - 40
(3.1 - 41, 22 - 30}

(R): Apply rubber grease.
[CJ: Nem (kg-m, ft-lb)

SCL164

INSPECTION

e Check rubbing surface of cylinder for wear, rust or damage.
Replace if necessary.

o Check piston with piston cup for wear or damage. Replace
if necessary.

o Check piston spring for wear or damage. Replace if neces-
sary.

e Check dust cover for cracks, deformation or damage.
Replace if necessary.

CL-8



HYDRAULIC CLUTCH CONTROL

Clutch Damper

Cylinder body
@Gl
A
Bleeder screw
{7 -9 (7 -09,51-65)
ETA (B Rubbing surface to EM
plston assembly Spring
Piston cup TR (R)
Piston assembly e
Plate
ER(R) Contact surface to piston assemply EE&

=3
Damper rubber EC

EE

(R : Apply rubber grease.
ﬂ . Nem (kg-m, fi-ib)
SCL397

[WIT

AT

TF

INSPECTION

e Check cylinder and piston rubbing surface for uneven wear, FA
rust or damage. Replace if necessary.

& Check damper rubber and piston cup for cracks, deforma-
tion or damage. Replace if necessary. RA

ST
BIF

HA

CL-9



CLUTCH RELEASE MECHANISM

Dust cover 8
(4wD model il B : EAL)
Dust cover dlip Q Apply recommended sealant to
(4WD model] contact surface fo transmission
case and withdrawal lever.)

@

Withdrawal
lever

Retainer
/ spring

N

Release bearing Release sleeve

@ : Apply lithium-based grease including molybdenum disulphide.

BGL578

REMOVAL AND INSTALLATION
o Instail retainer spring and holder s‘pring.

SCL217

e Remove release bearing.

CL145

o Install release bearing with suitable drift.

SCL222

CL-10
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CLUTCH RELEASE MECHANISM

INSPECTION

e Check release bearing to see that it rolls freely and is free
from noise, crack, pitting or wear. Replace if necessary.
e Check release sleeve and withdrawal lever rubbing surface

for wear, rust or damage. Replace if necessary. @
WA
ER
LUBRICATION
¢ Apply recommended grease to contact surface and rubbing LG
surface.
e Too much lubricant might damage clutch dise facing dam- BT &
age. ‘ E@
. E= () : Apply lithium-based grease including
molybdenum disulphide.

WATERPROOF - for 4WD model

e Apply recommended sealant to contact surface of dust MT
cover to transmission case and withdrawal lever and then
install dust cover clip.

Recommended sealant: Nissan genume part (KP115-00100) or AT

Withdrawal lever

equivalent.
TE
B® &
\ Transmission
case _
Dust cover £24
BA&
Dust cover clip ‘:1
R
® _
(R) : Apply recommended sealant. §
8C1.250 ST
Bl
HA
EL
)4
CL-11
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CLUTCH DISC AND CLUTCH COVER

Clutch cover

Flywheel

Clutch disc

® Do not clean in solvent.

® When installing, be careful that grease applied to
main drive shaft does not adhere to clutch disc.

j Clutch cover securing bolt

22 - 29 N-m
(2.2 - 3.0 kg-m,
16 - 22 ft-1b)

L
ER (L) : Apply lithum-based grease including
molybdenum distiphide.

SCL206

0.3 mm {0.012 in)

5C1L220

Spline backlash

scL221

Clutch Disc

INSPECTION

Check clutch disc for wear of facing.
Wear limit of facing surface to rivet head:
0.3 mm {0.012 in)

» Check clutch disc for backlash of spline and runout of fac-
ing.
Maximum backlash of spline (at outer edge of disc):
1.0 mm {0.039 in)
Runout limit:
1.0 mm (0.039 in)
Distance of runout check point {(from hub center):
Model 240 115 mm (4.53 in)
Model 250 120 mm (4.72 in)
o Check clutch disc for burns, discoloration or oil or grease
leakage. Replace if necessary.

INSTALLATION
e Apply recommended grease to contact surface of spline
portion.

Too much lubricant might cause clutch disc facing damage.

CL-12
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CLUTCH DISC AND CLUTCH COVER

Clutch Cover and Flywheel

INSPECTION AND ADJUSTMENT

e Set Tool and check height and unevenness of diaphragm
spring. @l
e Set 0.2 mm {0.008 in) feeler gauges on distance pieces
(ST20050100) when checking model 240 or 250.
Diaphragm spring height “A"’; Ml
Model 230 37.0 - 39.0 mm (1.457 - 1.535 in)
Model 250 36.5 - 38.5 mm {1.437 - 1.516 in)
® Check thrust rings for wear or damage by shaking cover E
assembly and listening for a chattering noise, or by lightly
hammering on rivets and listening for a cracking noise.
Replace clutch cover assembly if necessary. LG
e Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with EE &
A emery paper. =l
o Check pressure plate and clutch disc contact surface for

) deformation or damage. Replace if necessary. o
\ ST20050100 ( - ) FE
ST20050016( -— )

5CL219

¢ Adjust unevenness of diaphragm spring with Tool.
Uneven limit: M
Model 240 0.5 mm (0.020 in)
Model 250 0.5 mm (0.020 in)

AT
1
SCL456 e[
FLYWHEEL INSPECTION
Flywheel e Check contact surface of flywheel for slight burns or discol- [F&
oration. Repair flywheel with emery paper.
e Check flywheel runout. -
Runout (Tolal indicator reading): R
Flywheel
Dial Refer to EM section. (Inspection — .
indicator CYLINDER BLOCK) BR
SCL4GH §T
INSTALLATION
e Insert Tool into clutch disc hub when installing clutch cover EBF
and disc.
e Tighten clutch cover fixing bolts in numerical order by 2
steps. _ R&
Tightening torque:
@ First step 26 N-m (2.0 kg-m, 14 fi-ib)

Final step 22 - 29 N-m {2.2 -~ 3.0 kg-m, 16 - 22 fi-lb) EL

SCL544 D%

CL-13



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

CLUTCH MASTER CYLINDER

Inner diameter mm (in)

15.87 (5/8)

CLUTCH OPERATING CYLINDER

Inner diameter mm (in) 17.46 (11/16)
CLUTCH DAMPER
Inner diameter mm (in) 19.05 (3/4)

CLUTCH PEDAL

CLUTCH DISC

Model 240 250
Engine KA24E VG30E
Facing size 240 x 150 x 3.5 250 x 160 x 3.6
(Outer dia. x inner dia. (9.45 x 5.91 x (9.84 x £.30 x
x thickness) mm (in} 0.138) 0.138}
; 7.8-82 79-83
Thick| f di
as;ir:ﬁf: oraise (0.307 - 0.323) (0.3%1 - 0.327)
With load mm (in} with 4,904 N with 5,884 N

(500 kg, 1,103 Ib)

(600 kg, 1,323 Ib)

CLUTCH COVER

Model

240 250

Engine

KA24E VG30E

Full-load N (kg, Ib}

24,413 (450, 992)

4,904 {500, 1,103)

Inspection and Adjustment

Unit: mm (in)

Pedal height*
KAZ24E engine model

236 - 246 (9.29 - 9.69)

VG30E engine model

© 227 - 237 (8.94 - 9.33)

Pedal free play

1.0 - 1.5 (0.039 - 0.059)

Clearance beiween pedal stopper
bracket and threaded end of
clutch interlock switch {(when
depressing cluich pedal fully.)

0.3 - 1.0 (0.012 - 0.039)

*. Measured from surface of meit sheet to pedal pad.

CLUTCH DISC

Unit: mm (in}
Model 240 250
Wear limit of facing surface to 0.3 (6.012)
rivet head
Runout limit of facing 1.0 {0.039)
Distance of runout check
point {from hub center) 115 (4.59) 120 (4.72)
Maximum backl}ash of spline {at 1.0 (0.039)
outer edge of disc)
CLUTCH COVER
Unit: mm (in)
Model 240 250
I . . 37.0-30.0 36.5- 385
h
Dlaphragm spring height (1.457 - 1.535) | (1.437 - 1.516)
Uneven limit of diaphragm
soring toe helght 0.5 (0.020) 0.5 (0.020)

CL-14
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PREPARATION / PRECAUTIONS

Special Service Tool

Tool number
{Kent-Moore No.)
Tool name

Description

Engine application

VG30E KA24E

EG11160000
(=

Adapter harness

NTO56

Measuring
engine
speed

Precautions

ECM

FUEL PUMP

® Do not operate fuet pump when there
is no fuel in lines.

® Tighten fuel hose clamps to the
specified torque.

BATTERY
® Always use a 12 volt battery as power

s0urce. .

® Do not attempt to disconnect battery

cables while engine is running.

Do not disassemble ECCS control
module (ECM).

Do not turn diagnosis mode selector
forcibly.

If a battery terminal is disconnected,
the memory will return to the ECM
value.

The ECCS will now start to self-control
at its initial value. Engine operation can
vary slightly when the terminal is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

WHEN STARTING

Do not depress accelerator pedal when
starting.

Immediately after starting, do not rev up
engine unnecessarily.

Do not rev up engine just prior to
shutdown.

WIRELESS EQUIPMENT

® When installing CB ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

Keep the antenna as far as possible
away from the electronic control units.
Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness
of electronic controls.

Do not let them run parallel for a long
distance.

Adjust the antenna and feeder line s0
that the standing-wave ratio can be
kept smaller.

Be sure to ground the radic to vehicle
body.

1)
2

3

INJECTOR

& Do not disconnect injector harness
connectors with engine running.

® Do not apply battery power directly to
injectors.

ECCS PARTS HANDLING

@ Handle mass air flow sensor carefully to
avoid damage.

Do not disassemble mass air flow
sensor.

Do not clean mass air flow sensor with
any type of detergent.

Do not disassemble IACV-AAC valve.
Even a slight leak in the air intake
system can cause serious problems.
Do not shock or jar the camshaft
position sensor.

ECCS HARNESS HANDLING

® Securely connect ECCS hamess
connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting4in damage to 1Cs.

Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,

SEFO03MA

LG

FE

CL

T

FA

RA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Componeht Parts Location

Fuel tank (for Truck)\ Passenger seat \Exhau51 tube-\

Fuel tank (for Wagcn) -\

7
|
|

e

1
SN L 1

]

Fue! pump
ECM (ECCS cantrol maodule) - L Heated oxygenh sensor

AL \ |
/— Carbon canister

EGR iemperature sensor IACV-Air regulator
V-AAC valve
IAC @ /7 EGR valve
Power transistor _
Fuel filter—\ 4\ EGRC-BPT valve
) —— " ]
- f - h— ! .

Power steering oil pressure switch

Ignition coilJ _/
Engine cooclant temperature sensor

Right side of engine compartment ‘
’ T CTN AN

Park/Neutral position relay

Camshalt position sensor (Built into distributor)

Fuel pl.]mp relay

.
Knock sensor

V4 -
LH cylinder he.

L2 T

SEF516M

EF & EC-4 76



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Y

Y

Engine coolant temperature
sensor

Heated oxygen sensor

Y

hd

Ignition switch

hd

Closed threottle position
switch

Y

Throttle position sensor

Neutral position/Inhibitor
switch

Air conditioner switch

hd

Knock sensor

hd

Battery voltage

Y

EGR temperature sensor

Power steering oil pressure
switch

Y

Y

Vehicle speed sensor

hd

ECM
(ECCS
conirol
module)

Fuel injection &
mixture ratio control

Distributor ignition system

Y

Y

Injectars

@3

\dle air control system

Y

Power transistor

WA

M

EGR control

©d

Auxiliary air control
(AAC) valve

L

Fuel pump control

Y

EGRC-solenoid valve

Heated oxygen sensor moni-
tor & on-board diagnostic
syatem

Fuel pump

T

AT

Acceleration cut control

Y

Inspection lamps
(On the ECM)

Y

Air conditioner relay

RA

|IACV-air regulator control

Y

EF & EC-5

|IACV-air regulator
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Fuel pressure regulator

EGRC-BPT valve

= 2

X Carbon canister TE
/\_}k Fig
. / S \

View A:

Throttle body)(‘
)

.
{,\e'

(@ EGRC solenoid valve to Throttle body (& Carbon canister vacuum port to Throttle BF
@ EGRC solenoid valve to EGR valve body

@ EGRC solenoid valve to Air duct Carbon canister purge port to Vapor
@ Fuel pressure regulator to Intake purge tube
manifold collector _ @ Vapor purge tube to Throttle body HA

]

\

EGFlé. solenoid valve ST

EL

: sEFsoeN (DY
EF & EC-7 179
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Wiring Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B|

Sea_led cover
Rotor head

Light emitting
diode

Pheto diode

Wave
forming circuit L Rotor plate

SEF613B

+20° signal stit for No. T cylinder

120° signal slit
SEF614B

SEF811J

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, inspection lamps, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit controls the engine.

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECGCS. It monitors engine speed and piston position, and sends
signals to the ECM to control fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 6
slits for 120° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the roter plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the LED. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the ECM.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
taking a part of the entire flow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot wire placed in
the stream of the intake air.

When intake air flows into the intake manifold through a route

. around the hot wire, the heat generated from the hot wire is

taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot wire with more
electric current in order to maintain the temperature of the hot
wire. The ECM knows the air flow by means of the electric
change.

EF & EC-11
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine coolant temperature™
sensor harness connector

— SEFB37N

Connector for
throttle position

Connector for
hard closed throttle
position switch

SEF286D)

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor, located on the water
outlet housing, detects engine coolant temperature and trans-
mits a signal to the ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Position Sensor (TPS) & Soft/Hard
Closed Throttie Position (CTP) Switch

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.

ldle position of the throitle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is called *'soft closed throttle position switch’’. This one
controls engine coperation such as fuel cut, On the other hand,
“hard closed throttle position switch’’, which is built in the throt-
tle position sensor unit, is used not for engine control but for
on-board diagnostic system.

Not used i

{(Wide open — Supply voltage:

throttle s 5V (Applied between terminal No. 4 and 6)
position switch) = 6.0

Output voltage between

terminal No. 4 and &5 Pena
4.0 y

Closed throttie
position switch

Throttle
position
sensor

Output voltage between terminal No

4 2.0
1E
&g |
1} 45 " 90 135
Throttle valve opening angle (deg}
SEFT40M
EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Ball va!ve—’v

SEF812J

SEF813J

Holder

Louver

A

Heater pad
: Zirconia

tube
SEF4¢6H

isclation
bearing

Output voltage V. [v]

1] I
Rich -=—— |deaf ratic —= Lean

Mixture ratio
SEF288D

Qutlet
At .~ Fuel damper

1 - Relief valve
Infet +
SEF043C

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor pulls the ball valve back and fuel is released into the intake
marifold through the nozzle. The injected fuel is controlied by
the ECM in terms of injection pulse duration.

Pressure Regulator

The pressure regulator maintains the fuel pressure at approx-
imately 294 kPa (3.0 kg/em?, 43 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares  the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve gen-
erating power of the zirconia, its tube is coated with platinum.
The voltage is approximately 1V in a richer condition of the
mixture ratio than the ideal air-fuel ratio, while approximately
OV in leaner conditions. The radical change from 1V to OV
occurs at around the ideal mixture ratio. In this way, the heated
oxygen sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or OV to the ECM. A
heater is used to activate the sensor.

Fuel Pump

The fuel pump with a fuel damper is an in-tank type, that is the
pump and damper are located in the fuel tank.

The vane rcllers are directly coupled to a motor which is cooled
by the fuel.

EF & EC-13
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC225B

SEF452.)

IACV-AAG valve

ldle adjusting screw

SEF908M

SEFQ40E

Power Transistor & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

Idle Air Control Valve (IACV)-Air Regulator

The IACV-air regulator provides an air by-pass when the engine
is cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are buiit into the IACV-air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (IAA) Unit

The 1AA unit is made up of the IACVY-AAC valve and idle adjust-
ing screw. It receives the signal from the ECM and controls the
idle speed at the preset value.

Idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve

The ECM actuates the IACV-AAC valve by an ON/OFF pulse.

The longer that ON duty is left on, the larger the amount of air
that will flow through the IACV-AAC valve.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

%/ )
Power steering oil pressure

switch harness connector

SN

SEF507N

Magnetic line
» ¢ Reed Reed
‘15 N switch s N switch
f ——.
| S———
N5 L
e : ™\ Magnetic
! ; line
T g
Fieid plate Field plate
SEFG24B

SEF815)

Vacuum signal
source

Air bleed

T Sremsoreerres ]

Diaphragm

Exhaust pressure MEFE51D

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the ECM. The ECM then sends
the idle-up signal to the IACV-AAC valve.

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal to
the ECM.

The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.

Knock Sensor (KS)

The knock sensor is attached to the cylinder block and senses
engine knocking conditions.

A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrationa! pressure is
then converted into a voltage signal which is sent to the ECM.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake maniold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throtile body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine opera-
tion.

EF & EC-15 187
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFg16J

| [ |

f Fuel infet

i)

SEF25BA

Check connector for
ECCS checker box

SEF909M

SEF072G

EGR Control (EGRC)-Solenoid Valve

The EGR system is controlled only by the ECM. At both low- and
high-speed revolutions of engine, the solenoid valve turns on
and accordingly the EGR valve cuts the exhaust gas leading to
the intake manifold.

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Check Connector for ECCS Checker Box

The check connector for ECCS checker box is located in the
instrument pane! to the rear of the hood opener.

EGR Temperature Sensor

The EGR temperature sensor monitors in exhaust gas temper-
ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive tc the change
in temperature. Electric resistance of the thermistor decreases
in response fo the temperature rise.

EF & EC-16

188



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor Amount of intake air

>

Y

Engine coolant temperature Engine coolant temperature

sensor

Heated oxygen sensor

Yy

Density of oxygen in exhaust gas

Throttle position sensor Throtile position

Closed throttle position switch | Throftle valve idle position

Y

Neutral position/Inhibitor Neutral position

Y

b4

switch

Vehicle speed sensor Vehicle speed

Ignition switch Start signal

Y

b4

Battery Battery voltage

hd

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The basic amount of fuel
injected is a program value mapped in the ECM
memory. In other words, the program vaiue is
preset by engine operating conditions deter-
mined by input signals (for engine speed and air
intake) from both the camshaft position sensor
and the mass air flow sensor.

VARIOUS FUEL INJECTION

ECM

{(ECCS
control

hd

Injector

module)

INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensaied for to improve engine performance
under various operating conditions as listed
below.

< Fuel increase >

1)
2)
3)
4)

During warm-up

When starting the engine
During acceleration
Hot-engine operation

< Fuel decrease >

1).

During deceleration

EF & EC-17




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed lcop
control

Feedback signal

Injection pulse

Combust%on Fuel injection
SEFg10M

o Simultaneous maltiport fuel injection

No_ 1 cvlindar_n

No. 2 cylinder
No. 3 cylinder.

No. 4 cylindar

No. 5 cylinder

MNo. B cylinder

o e o e e |
::'rzl:izlfl

»l—m— 1 engine cycle —_l

® Sequential multiport fusl injection

No. 1 cylinder—| |

No. 2 eylinder

M

No. 3 cylinder

M

M.

No. 4 cylinder
Mo. 5 eylinder

i

No. 6 cylinder

.

1—1 enéine cvcle—~|

SEC254B

Multiport Fuel Injection (MFI)} System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way three way catalyst can reduce CO, HC and NOx emissions,

This system uses an heated oxygen sensor in the exhaust man-

ifold to check the air-fuel ratio. The ECM adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers 1o the closed loop control condition. The open-

lcop control condition refers to that under which the ECM

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed cperation

3) Engine idling

4) Malfunction of heated oxygen sensor or iis circuit

5) Insufficient activation of heated oxygen sensor at low
engine coolant temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signat transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratic is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., mass air flow sensor
hot wire) and changes during operation (injector clogging, etc.)
of ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is guantitatively monitored in this system. it is
then computed in terms of “fuel injection duration’ to automat-
ically compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
muitiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all six cyl-
inders simultanecusly twice each engine cycle.

In other words, pulse signals of the same width are simuita-
neously transmitted from the ECM to the six injectors two times
for each engine cycle.

In the sequential muitiport fuel injection system system, fuel is
injected into each cylinder during each engine cycle according
to the firing order.

When engine is starting, fuel is injected into all six cylinders
simultaneously twice a cycle.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or high-
speed operation.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Y

. Amount of intake air
Mass air flow sensor .

Y

. i ture
Engine coolant temperature sen- Engine coolant tempera

Y

sor

Closed throttle position switch Throttle valve idle position

hd

Neutral position/Inhibior switch Neutral position

ECM

Y

Throttle position sensor Throttle position

{ECCS
control
module)

Power transistor

¥

¥

_Vehicle speed sensor Vehicle speed

¥

lgnition switch Start signa!

Y

Knock sensor Engine knocking

Battery Battery voliage

Y

hd

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in
order to maintain the best air-fuel ratio in
‘response to every running condition of the
engine.

The ignition timing data is stored in the ECM
located in the ECM, in the form of the map shown
below. _ :

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor

signal which varies every moment. Then
Tp
(msec) h
175
A
=
B 1.50 -
z
21285
>
[a N
c
g
& 075
£
=N
500 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF741M

responding to this information, ignition signals
are transmitted to the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At low battery voltage
the ignition timing is revised by the ECM accord-
ing to the other data stored in the ECM.

The retard system by knock sensor is designed only for emer-
gencies. The basic ignition timing is pre-programmed within
the anti-knocking zone, even if recommended fuel is used
under dry conditions. Consequently, the retard system does not
operate under normal driving conditions.

However, if engine knocking occurs, the knock sensor monitors’
1.00 the condition and the signa! is transmitted to the ECM (ECCS
control module). After receiving it, the ECM retards the ignition
timing to avoid the knocking condition.

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System
INPUT/OQUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Y

Engine coolant temperature Engine coolant temperature

sensor

Y

Ignition switch Start signal

Y

Closed throtile position switch | Throltle valve idle position

Throttle position sensor Throttle position

b4

ECM
(ECCS
control
module)

IACV-AAC valve

Y

Neutral position

Neutral position/inhibitor
switch

Y

Air conditioner switch Air conditioner operation

Y

Power steering oil pressure
switch

Y

Battery Battery voltage

Y

Vehicle speed sensor Vehicie speed

[
»

SYSTEM DESCRIPTION

This system automatically controfs engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of
the amount of air which by-passes the throttle valve via IACV-
AAC vaive. The IACV-AAC valve changes the opening of the air
by-pass passage to control the amount of auxiliary air. The
opening of the valve is varied to allow for optimum contro! of
the engine idling speed. The camshaft position sensor detects
the actual engine speed and sends a signal to the ECM. The
ECM then controls the ON/OFF time of the IACV-AAC valve so
that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the
engine can operate steadily. The optimum value stored in the
ECM is determined by taking into consideration various engine
conditions, such as warming up and during deceleration, fuel
cansumption, and engine load (air conditioner, electrical load).

EF & EC-20 192



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

ECM

Ignition switch Start signal

(ECCS

|
control Fuel pump

¥

T

SYSTEM DESCRIPTION

To reduce power consumption, fuel pump relay
ON-QOFF operation controls the fuel pump as fol-
lows:

Fuel pump ON-OFF control

module)

Ignition switch position Engine condition

Fuel pump relay Fuel pump operation

Operates for a few seconds after

St d ON — OFF

on oppe ” ignition switch turns to “ON”
Starting ON Operates
Running ON Operates

Exhaust Gas Recirculation (EGR) System

INPUT/QUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Y

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature

Engine coolant temperature

3ensor

Throtile position sensor

Throttle valve idle position

Y

ECM
(ECCS
control

EGRC-solenoid valve

A\ d

Y

Throttle valve idle position

module)

Closed throtile position switch

Ignition switch Start signal

Y

Vehicle speed sensor Vehicle speed

Y

Y

SYSTEM DESCRIPTION

in addition, a system is provided which precisely
cuts and contrels port vacuum applied o the EGR
valve to suit engine operating conditions. This

This causes the port vacuumn to be discharged
into the atmosphere so that the EGR valve
remains closed.

1) Low engine coolant temperature

cut-and-control  operation is accomplished 2) Engine starting ‘
through the ECM. When the ECM detects any of 3) High-speed engine operation
the following conditions, current flows through 4) Engine idling '
the solenoid valve in the EGR control vacuum 5) Excessively high engine coolant temperature
line. 6) CPU malfunction of ECM and camshaft posi-
tion sensor malfunction
EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Throttie position sensor

Throttle valve opening angle

Y

Camshaft position sensor Engine speed

ECM
(ECCS
cantrol
module)

Air conditioner relay

¥

SYSTEM DESCRIPTION

~ Air conditioner is turned off for a few seconds
during accelerating condition.

¥

This system improves acceleration when air con-
ditioner is used.

Fail-safe System
CPU MALFUNCTION OF ECM AND CAMSHAFT POSITION SENSOR MALFUNCTION

Input/output signal line

Camshaft positicn sensor 1207 signal

Fuel injector

Y
Y

1° signal

Ignition switch Start signal

Power transistor

Y
L4

ECM
Neutral position/Inhibitor Neutral position .| (ECCS .| Fuel pump
swilch | control "
module)
Battery Battery voltage - | 1ACV-AAC valve
.| EGRC-soienoid valve
Outline {3) Battery voltage is greater than 10 volts with

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
ECM’s CPU circuit, or if there is a disconnection
or short/open circuit in the camshaft position sen-
sor circuit.

In former models, engine starting was difficult
under the conditions mentioned above. But with
the provisions provided in this fail-safe system, it
is possible to start the engine.

Fail-safe system activating condition when
camshaft position sensor is malfunctioning

The fail-safe mode operation starts immediately
after all of the following conditions have been
satisfied for several seconds.

(1) No pulse of 120° signal (reference signal)
detected for several seconds, or 1° signal
(position signal) is equivalent to 0 rpm.

(2) Ignition switch in START

ignition switch ON.
(4} The neutral position switch is ON, or the
inhibitor switch is in the *P" or N’ position.
{5) When ignition switch is in START, battery
voltage is at least 1 volt lower than when igni-
tion switch is ON.

Fail-safe system activating condition when
ECM is malfunctioning

The computing function of the ECM was judged to
be malfunctioning.

When the fail-safe system activates, i.e. if the
ECM detects a malfunction condition in the CPU
of ECM or camshaft position sensor circuit, the
MALFUNCTION INDICATOR LAMP on the instru-
ment panel lights to warn the driver.

EF & EC-22
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Engine control, with fail-safe system,
operates when ECM or camshaft position
sensor is malfunctioning

When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operaticn,
engine idle speed, and EGR operation, are con-
trolied under certain limitations.

Cancellation of fail-safe system when ECM
or camshaft position sensor is '
malfunctioning

Activation of the fail-safe sysiem is canceled
each time the ignition switch is turned OFF. The
system is reactivated if all of the above-men-
tioned activating conditions are satisfied afier
turning the ignition switch from OFF to ON.

MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor output voltage is
above or below the specified value, the ECM
senses an mass air flow sensor maifunction. In
case of a malfunction, the throttle position sensor
substitutes for the mass air flow sensor.

Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the
engine. But engine speed will not rise more than
3,000 rpm in order tc inform the driver of faii-safe
system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functicning
Stopped ANY Does not operate -—
Engine will be started by a pre-
Cranking ON determined injection pulse on
Operates ECM
. Engine speed will not rise above
R OFF
unmng 3,000 rpm

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

When engine coolant temperature sensor output
voltage is below or above the specified value,
water temperature is fixed at the preset value as
follows:

Operation
Engine coolant tem fure
Condition g " temperaty
decided
Just as ignition switch is 20°C (68°F)

turned ON or Start

More than 6 minutes after

o 80°C (176°F)
ignition ON or Start

20 - BO°C (68 - 176°F)

E t hown above .
Xcept as show oV {Depends on the time)

KNOCK SENSOR MALFUNCTION

When ihe output signal of the knock sensor is
abnormal, the ECM judges it to be malfunction-

@Gl

A

EN

LE

EF &
EC

FE

ClL.

T

ing. When knock sensor is malfunctioning, igni-

tion timing will retard according to operating con-
ditions.

THROTTLE POSITION SENSOR
MALFUNCTION
When throttle position sensor ouiput voltage is

below or above the specified value, throttle posi-
tion sensor ouiput is fixed at the preset value.

EF & EC-23
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION

PREPARATION

1.

-Make sure that the following paris are in
good order.

Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM SMJ harness connector
Vacuum hoses

Air intake system

(Qil filler cap, oil level gauge, etc.)
Fuel pressure

Engine compression

EGR valve aperation

Throttle valve

Overall inspection sequence

2. On air conditioner equipped models; checks
should be carried out while the air condi-
tioner is **OFF".

3. On automatic transmission equipped models,
when checking idle rpm, ignition timing and
mixture ralio, checks should be carried out
while shift lever is in “N” position.

4. When measuring “C0O” percentage, insert
probe more than 40 cm {15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear
defogger.

6. Keep front wheels pointed straight ahead.

7. Make the check after the cooling fan has
slopped.

WARNING:

Apply parking brake and block both front and
rear wheels with chocks.

INSPECTION END

INSPECTION START
A 4
Perform on-board diagnostic NG | Repair or replace.
| system.
OK
¥
L 2
Check & adjust ignition timing. [ b
r
Check & adjust idle speed.
h 4
Check heated oxygen sensor NGL Check heated oxygen sensor NGL Repair or replace harness. ol
function. harness. A
OK
Y
Check CO%. OK‘ Replace heated oxygen sensor.
h 4 ¥ A 4
Check idle mixture ratio. NGL Check emission control parts P NGl Gheck heated oxygen sansor OK
oK | and repair or replace if neces- ) function. A
sary.
r

EF & EC-24
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

Idle check and set procedure

INSPECTION START

d &l
Visually check the following:
» Air cleaner clogging
e Hoses and ducts for leaks WA
e EGR valve operalion
e Electrical connectors
TEMP k£ e Gasksts EM
—— e Closed throttle position switch operation
120 270 ! LS
k Start engine and warm it up until water temperature indicator

G

SEF246F

poinis to the middie of gauge.

A 4
Open engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load.

\\\\\\\IHIHU i,
{\\\\\ 4 5/ ?’;’/

Z

7
= 3 74
‘:‘?\EK ° % M
=, O 7 3 T
ES 8 § Periorm ECCS on-board diagnostic system (Diagnostic Test SEF202H
7 coweme N Mode 11, IV, V). MT
SEF247F oK NG
. AT
Repair or replace componenis as necessary,
y it
Does engine run smoothly? '
Yes No ' PD
v .
: Clean injectors.
\\\u\'IIH'IHH by, o
\Q\\\\‘\\\\f 5/% : A
S, A '
?1 = —3- <> Race engine two or three times under no-load and run engine " BA
Eul = for about one minute at idle speed. N )
2o 0 ed
1000 r 'man
SEF248F BR
L )
Check ignition timing.
AIT: ST
15°+2° BTDC (A/T: in “N” position)
M/T:
OK NG Bis
) ¥
Adjust ignition timing by turning distributor after lcosening bolt
which secures distributor. HA
i
C‘;) @ EL
10° BTDC
SEFT14LA
DX
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION

® // LN _— \%&k\ﬁ II/J/ (?
l ST
gt , D0 =
Check idle speed (A/T: in "N" position}. A S LA
' e A
}g‘ AR 5‘{1 \.%é'u}‘—'—f
AIT: &y AAC valve sub-harness
MIT: 75050 rpm —— = connector T
) SEF911M
0K NG
Y /
intake manifold collsctar Disconnect |ACV-AAC valve sub-harness connector.
f /_;A\ D
=N
W
o Dwefse }\ Adjusl engine speed by turning idle speed adjusting
v ! ] Y p VR et
— ;‘; <> screw (A/T: in "N'" position).
28
Faﬂjusgng / %
¥ sCrew ! .
//}“ﬁ ' ::‘?T 700 rpm
SEF508N T
L
Receonnect IACV-AAC valve sub-harness connector. »
r Wiz
R
Run engine at about 2,000 rpm for about 2 minutes under ,}\\\\\\'3 4 g /7///,
no-load. <> e 6’%
= \\Qh 3
) Zo a§
= 10K riman
Keep engine speed at 2,000 rpm and make sure that NG SEF24TF
green inspection lamp on ECM goes ON and OFF more
than 5 times during 10 seconds.
wilihy,
OK \\\\\\\\\2/‘ ’5/#/?//{
N %4
— S, s A
Race engine two or three times under no-load, then run " :> = / E |
SEF292H engine at idle speed. _.E__’_':L/ 4 3
Zg,o 2
100G rirmin
v SEF248F
? Set the diagnosis mode selector on ECM to Diagnostic
Test Mode 1.
y
SEF957D
Make sure that inspection lamps (red and green) go on
and off more than 5 times simultaneously during 10 sec-
onds at 2,000 rpm under no-load.
OK
r
INSPECTION END
(-
~ ‘ Y
}‘?—-?\g ) ®

SEF292H

EF & EC-26
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

%

®

l

Heated oxygen sensor
harness connector

o)

SEF142M

Check heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.

2) Disconnect ECM SMJ harness connector from ECM.

3) Disconnect heated oxvygen sensor harness connector and connect
main harness side terminal for heated oxygen sensor to ground
with a jumper wire. As for the location of heated oxygen sensor
harness connector, refer to page EF & EC-96.

4) Check tor continuity between terminal No. 19 of ECM SMJ har-
ness connector and body ground.

A

ER

- | &8
[C_eom_jof cannecTar]] | 1Y
18

QISCONNECT

Continuity exists ..........
Continuity does not exist

-

&

OK

Repair or replace harness.

L

FE

Y

Connect SMJ harness connector o ECM.

GL

Y

1} Disconnect engine coclant temperature sensor harness connec-
tor.

2) Connect a resistor (2.5 k) between terminals of engine coolant
temperaiure sensor harness connector.

3) Disconnect a jumper wire connected to heated oxygen sensor
harness connector {(main harness side).

L 2

Connect battery ground cable, start engine and warm it up until
water temperature indicator points to middle of gauge.

SEC241B
DISCONNECT Engine cooalant
m temperature sensor
harness connector
.
TS.
2.6 k) resistor
SEFt43M
eme <E
N\
120 270 47
SEF246F

k4

Race engine two or three times under no-load, then run engine at
idle.

100 £ /mun

SEF248F

EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

T

Check CO%.

Idle CO: 0.2 - 8.0%

After checking CQ%,

1) Disconnect the resistor from terminals of engine coolant
temperature sensor harness connector.

2) Connect engine coolant temperature sensor harness con-
nector to engine coolant temperature sensor.

SEF292H

NG OK

Y

Replace heated oxygen senscr.

Y

ing 10 seconds.

Run engine at 2,000 rpm and make sure that green inspec-
<IL tion lamp on ECM goes ON and OFF more than 5 times dur-

OK

\ a

Y

Connect heated oxygen sensor harness connector to heated
oxygen sensor.

Y

Check fuel pressure regulator.

> (See page EF & EC-139))

Check mass air flow sensor and its circuit.
(See page EF & EC-83.)

Y.

Check injector and its circuit.
{See page EF & EC-108))
Clean or replace if necessary.

h 4

Check engine coolant temperature sensor and its circuit.
(See page EF & EC-86.)

h 4

Check ECM function* by substituting another known good
ECM. '

*: ECM may be the cause of a problem,

but this is rarely the case.

[}

NG

EF & EC-28
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
59"“"5 _ and Accurate Repair

Contro! module.  Actuators INTRODUCTION

The engine has an ECM to control major systems such as fuel g

control, ignition control, idle air control system, etc. The ECM
w accepts input signals from sensors and instantly drives actua-

tors. It is essential that both kinds of signals are proper and [ja

stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
seriaanp  oF other problems with the engine. EM

It is much more difficult to diagnose a problem that occurs

intermittently rather than continucusly. Most intermitient prob-
lems are caused by poor electric connections or improper wir- G
ing. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts. EF &
A visual check only may not find the cause of the problems, so EC
a road test with a circuit tester connected to a suspected cir-
cuit should be performed.

Before undertaking actual checks, take just a few minutes to FE
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac- GL

tion with the customer, find out what symptoms are present and
under what conditions they occur.

. . . ‘ N " dE
Start your diagnosis by leoking for “conventional” problems BT
first. This is one of the best ways to troubleshoot driveability
problems on an electronically controlled engine vehicle. AT
WORK FLOW
| CHECK IN I SERVICE MANUAL TF
l, REFERENCE ITEM & PAGES
LISTEN TO CUSTOMER COMPLAINTS ’ DIAGNOSTIC WORKSHEET i
SEF234G | ¢ | DiaGNOST ED
BASIC INSPECTION |——— Basic Inspection ;
I ¢ EF & EC-48 FA
e Does Diagnostic test mode |1l (self-diagnostic
results) exist? L@‘L@}s
No ‘Yes
INSPECTION ON THE . -
Diagnostic Procedures 22 - 42 =
BASIS OF EACH BR
MALFUNGTION EF & EC-77 - 128
INSPECTION ON THE
BASIS OF EACH Diagnostic Procedures 1 - 21 g)T
SYMPTOM EF & EC-50 - 76
! '
[=
| REPAIR/REPLACE BIF
FINAL CHECK H A&
——— Confirm that the trouble is completely fixed by Basic Inspection
NGj pertarming Basic Inspection and Test Drive. EF & EC-48
lox
EL
L GHECK oUT

EF & EC-31 003



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHEN ... Date, Frequencies
WHERE..... Road conditions

and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET

faster and more accurate.

] . There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components.
A good grasp of such conditions can make trouble-shooting

HOW ... Operating conditions, :
WF;atherQ::onditions In general, feelings for a problem depend on each customer. It
Symptoms ' is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
SEF207L : . e .
shown below in order to utilize all the complaints for trouble-
shooting. :
Worksheet sample
Customer name  MR/MS Modei & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date in Service Date

[ Startability

L] Impossible to start [J No combustion U Partial combustion
{J Partial combustion affected by throttle position
[J Partial combustion NOT affected by throttle position

[ Possible but hard to start  [] Others |

] No fast idie (| Unstable [ High idle O Low idle

O Idti
'"g 0O Others | ]
Symptoms
L] Stumble L1 Surge 0 Knock LI Lack of power
(] Driveability [ Intake backiire [J Exhaust backfire
O Others [ 1
O At the time of start [J While idling
J Engine stall [ While accelerating O While decelerating
J Just after stopping 7 While loading

Incident occurrence

LI Just after delivery [J Recently
L} In the morning 1 At night [J n the daytime

Frequency O All the time O Under certain conditions J Sometimes
Weather conditions [} Not affected
Weather [l Fine 1 Raining 1 S8nowing LI Others | 1
Temperature O Hot O Warm O Cool 0 Cold J Humid °F
O Cold ] During warm-up [J After warm-up
Engine conditions- Engine speed | L1 1 | 1 | 1 I
0 2,000 4,000 6,000 8,000 rpm

Road conditions

O In town {J In suburbs [J Highway [ Off road (up/down)

Driving conditions

O Nct affected

[ At starting 1 While idling ] At racing
[J While accelferating ] While cruising

O While decelerating ] While turning (RH/LH)

Vehiclespeed |, | | s 0 v b o,y
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

[ Turned on " [ Not turned on

EF & EC-32
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)
N INTERMITTENT PROBLEM SIMULATION
' g\k_,—\ In order to duplicate an intermittent problem, it is effective to
ﬁﬁms is the) create similar conditions for component parts, under which the
symptom, problem might occur.
st it/ Perform the activity listed under Service procedure and note
the result.
SEF897M
Variable factor Influential part Target condition Service procedure
Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure reguiator -
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor counterclockwise. '
2 | Ignition timing )
sensor Retarded Rotate distributor clockwise.
Disconnect heated oxygen sensor harness
Heated oxygen sensor | Suspended xygen
5 | Mixture ratio feedback connector.
control Perform on-board diagnostic system {Diag-
ECM 0 ti heck
c peration chec nostic Test Mode I/il) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldie speed |ACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
. ) Poor electrical con-
5 Electrl?al COn.ne(.:tion Harne?s connectors nection or impfoper Race engine rapidly. See if the torque reac-
(Eiectric continuity) and wires wiring tion of the engine unit causes electric
breaks.
Cooled Cool with an icing spray or similar device.
6 |Temperature ECM Heat with a hair drier.
Warmed . .
[WARNING: Do not overheat the unit.]
Wet.
. . [WARNING: Do not directly pour waler on
7 | Moisture Flectric parts Damp A
components. Use a mist
sprayer.]
Turn on head lights, air conditioner, rear
8 |Electric loads Load switches Loaded g
defogger, etc,
9 (?Iosed ‘throttle p'0.5|- ECM ON-OFF switching Rotate throtile position sensor body.
tion switch condition )
- _ . Try to flash timing light for each cylinder
iti T light Spark er check
10 | fgnition spark position iming lig park pow using ignition coil adapter (SST).

EF & EC-33
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TROUBLE DIAGNOSES

SEF217L

On-hoard Diagnostic System
MALFUNCTION INDICATOR LAMP

A

maklfunction indicator lamp has been adopted. This light

blinks under the following conditions:

California model Non-California model

Light illuminates when any Light illuminates when any

Malfunction

On-board diagnostic system
diagnostic trouble code No.

Mass air flow sensor circuit

Engine coolant temperature
sensor circuit '

Vehicle speed sensor cir-
cuit
ECM (ECCS control mod-
ule)

EGR function

12

13
14

N

32

Condition |one of conditions 1), 2}, 3} one of conditions 1), 2) and 4)
and 4) is satisfied. is satisfied.
1)  When ignition swilch is turned “ON" (for bulb check).
2) When systems related to emission performance malfunc-
tion in Diagnostic Test Mode | (with engine running).
e This malfunction indicalor lamp always illuminates and is
synchronous with red LED.
3) When a malfunction is detected regarding the following
self-diagnostic items.
) On-board diagnostic system
Malfunction
diagnostic trouble code No,
Heated oxygen sensor cir- 33
cuit
EGR temperature sensor 35
circuit
Throttle position sensor cir- 13
cuit
Injector leak 45
Injector circuit 51

Diagnostic test mode selector

SEF287M

e The malfunction indicator lamp will turn off when normal
operation is resumed. Diagnostic Test Mode 1lI memory
must be cleared as the contents remain stored.

4) When camshaft position sensor ar CPU of ECM malfune-
tions and fail-safe system operates during engine rotation.

ECM LED

In the ECM, the Green and Red LED’s have been adopted to

monitor the seli-diagnostic functions.

SELF-DIAGNOSTIC FUNCTION

Diagnostic Test' Mode Function

Diagnostic Test Mode |

HEATED OXYGEN SENSOR MONITOR

Diagnostic Test Mode i

MIXTURE RATIO FEEDBACK CONTROL MONI-
TCR '

Diagnostic Test Mode (Il

SELF-DIAGNOSTIC RESULTS

Diagnostic Test Mode IV

SWITCHES ON/OFF DIAGNOSTIC TEST MODE

Diagnostic Test Mode V

REA|-TIME DIAGNOSTIC TEST MODE

EF & EC-34
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TROUBLE DIAGNOSES

On-board Diagnostic System (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

Turn ignition switch “ON"".

(Do not start engine.)
Gl

BULB CHECK

(Turn diagnostic test mode selector on ECM
fully clockwise.} FE
¥
Flashing N timas Read the number of flashes. GL
|

*1 )
./'—"" - ‘|r — l e l D IR T
@D 0D ED--CD @) —> D@ @ @->CD DD

Once Twice Three times Four times Five times _

\‘\\$\L l / TE
PD
FA

(Turn diagnostic test mode selector fully
counterclockwise.)

: ] RA
/J \

¥ BR
Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test
Mode | Mode i Mode Il} Mode IV Mode V
HEATED OXYGEN MIXTURE RATIO SELF-DIAGNOSTIC SWITCHES ON/OFF REAL-TIME 8T
SENSOR MONITOR FEEDBACK CON- RESULTS - DIAGNOSTIC TEST DIAGNOSTIC TEST
TROL MONITCR MODE MODE
Y [BF
2

HA

*1 While the diagnostic test mode selector is kept turned fully clockwise, it will continue to change in

the order of Diagnostic Test Mode | - H - Il - IV - V > | ... EL
*2 The diagnostic frouble code is erased from the backup memory of the ECM. '
o Return the diagnostic test mode selecior 1o the original position so as nol to disturb the idle speed.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode |
Heated oxygen sensor monitor

This mode checks the heated oxygen sensor for proper func-
tioning. The operation of the ECM LED in this mode differs with
mixture ratio control conditions as follows:

Diagnostic LED Engine stopped Engine running
Test Mode {Ignition switch “ON'") Open loop condition Closed loop condition
Green ON : *Remains ON or OFF Blinks
& ON: a. when the MALFUNCTION INDICATOR LAMP
Diagnostic ITEMS are stored in the ECM (California
Test Mode ! Red ON model only)
b. when fail-safe system is operating
o OFF: except for the above conditicns

*. Maintains conditions just before switching to open loop

HEATED OXYGEN SENSOR FUNCTION CHECK

if the number of LED blinks is less than that specified, replace
the heated oxygen sensor.
If the LED does not blink, check heated oxygen sensor circuit.

HEATED OXYGEN SENSOR CIRCUIT CHECK
See page EF & EC-96.

On-bhoard Diagnostic System — Diagnostic Test
Mode |l
Mixture ratio feedback control monitor

This mode checks, through the ECM LED, optimum control of
the mixture ratic. The operation of the LED, as shown below,
differs with the control conditions of the mixture ratio (for
example, richer or ieaner mixture ratios, etc., which are con-
trolled by the ECM). :

Diagnostic Test

Engine stopped

Engine running

LED Ignition switch Open log|
Mode (g n swi P - P Closed loop condition
condition
*Remains ON or .
Green OFF Blinks
Compensating mixture ratio
Diagnostic Test Betweaen 5%
. . More than
Mode I Remains ON or R lean and 5% More
Red OFF 5% rich )
OFF rich
Synchronized
FF i
© with green LED | emains ON

*: Maintains conditions just before switching to open loop

If the red LED remains ON or OFF during the closed loop
operation, the mixiure ratio may not be controlled properly.
Using the following procedures, check the related components
or adjust the mixture ratio.

COMPONENT CHECK OR MIXTURE RATIO
ADJUSTMENT

See page EF & EC-24.
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TROUBLE DIAGNOSES |

Code No. 12
—
Red Green

SEFD56L!

On-board Diagnostic System — Diagnostic Test
Mode I :
Self-diagnostic Resulis

The ECM constantly monitors the function of these sensors and
actuators, regardless of ignition key position. If a malfunction
occurs, the information is stored in the ECM and can be
retrieved from the memory by turning on the diagnostic test
mode selector, located on the side of the ECM. When activated,
the maifunction is indicated by flashing a red and a green LED
(Light Emitting Dicde), also located on the ECM. Since all the
self-diagnostic results are stored in the ECM’s memory even
intermittent malfunctions can be diagnhosed.
A malfunction is indicated by the number of both red and green
flashing LEDs. First, the red LED flashes and the green flashes
follow. The red LED corresponds to units of ten and the green
LED corresponds to units of one. For example, when the red
LED flashes once and the green LED flashes twice, this signi-
fies the number '"12”, showing that the mass air flow sensor
signal is malfunctioning. All problems are classified by diag-
nostic trouble code numbers in this way. :
e When the engine tfails to stari, crank it two or more seconds
before beginning on-board diagnostic system.
e Read out self-diagnostic resulls first and then erase the
malfunctian records which are stored in ECM memory. If it

is erased, the on-board diagnostic system function for

intermittent malfunctions will be lost.
DISPLAY DIAGNOSTIC TROUBLE CODE TABILE

Diagnostic trou- Detected items
ble code No.
11 Camshaft position sensor circuit X
12 Mass air flow sensor circuit X
13 Engine coolant temperature sensor circuit X
14 Vehicie speed sensor circuit X
21 Ignition signal missing in primary coil X
N Engine contrel module (ECM) X
32 EGR function X
33 Heated oxygen sensor circuit X
34 Knock sensor circuit X
35 EGR temperature sensor circuit X
43 Throttle posilion sensor circuit X
45 Injector leak X
51 Injector circuit X
55 No malfunction in the above circuit X
X: Available

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The diagnostic trouble code is erased from the backup memory

of the ECM by the following:

e When the battery terminal is disconnected, the diagnostic
trouble code will be lost from the backup memory within 24
hours.

e When Diagnostic Test Mode IV is seiected after selecling
Diagnoslic Test Mode lil.

EF & EC-37
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test

Mode Il
Self-diagnostic Results (Cont’d)
Diagnostic
trouble Detected items Malfunction is detected when ... Check item (remedy)
code No. ’
1t Camshaft position sensor | e Either 1° or 120° signal is not entered |e Harness and connector
circuit for the first few seconds during {if harness and connector are normal,
engine cranking. replace camshaft position sensor.)
e Either 1° or 120° signal is not input
often enough while the engine speed
is higher than the specified rpm.
12 Mass air flow sensor circuit | @ The mass air flow sensor circuit is @ Harness and connector
open or shorted. (An abnormally high {If harness and connector are normal,
or low voltage is entered.) replace mass air flow sensor.)
13 Engine coolant temperature | @ The engine coolant temperature sen- |e Harness and conneclor
sensor circuit sor circuit is open or shorted. @ Engine cooclant temperature sensor
(An abnormally high or low puiput
voltage is entered.}
14 Vehicle speed sensor cir- e The vehicle speed sensor circuit is e Harness and connector
cuit open or shorted. » Vehicle speed sensor
{reed switch)
21 Ignition signal circuit o The ignition signal in the primary ¢ir- | e Harness and connector
cuit is not entered during engine o Power transistor unit
cranking or running.
N ECM e ECM calculation function is malfunc- |{Replace ECM {ECCS contral modulel.]
tioning.
32 EGR function ® EGR valve does not operate. e EGR valve
(EGR valve spring does not Jift.) o EGRC-solenoid valve
33 Heated oxygen sensor cir- | e The heated oxygen sensor circuit is o Harness and connector
cuit open or shorted. # Heated oxygen sensor
{An abnormally high or iow ouiput e Fuel pressure
voltage is entered.} e Injectors
® Intake air leaks
34 Knock sensor circuit e The knock sensor circuit is open or e Harness and connector
shorted. {An abnormally high or low ® Knock sensor
voltage is entered.)
35 EGR temperature sensor e The EGR temperature sensor circuit is | e Harness and connector
circuit open or shorted. (An abnormally high |e EGR temperature senscr
or low vohtage is entered.)
43 Throttle position sensor e The throttle position sensocr circuit is | e Harness and connector
circuit open or shorted. e Throttle position sensor
(An abnormally high or low voltage is
entered.)
45 Injector leak @8 Fuel leaks from injector. ® Injector
51 @ The injector circuit is open. e Harness and connector

injector circuit

e Injector

*: Check items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21
are displayed at the same time.

EF & EC-38
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test

Mode Il

Self-diagnostic Results (Cont’d)

PROCEDURE

DIAGNOSIS START

L

Remove right side of lower center console cover.

:

Start engine and warm it up to normal engine operat-
ing temperature.
{Drive vehicle for about 10 min.)

}

Turn diagnostic test mode selector in ECM fully clock-

wise.

After the inspection lamps have flashed 3 times, turn
diagnostic test mode selector fuily counterclockwise.

Y

Diagnostic Test Mode |1l

Make sure that inspection lamps are displaying Diag-
nostic trouble code No. 55.

NG

\d

OK

mmmmmmommmmm- e -Memory erasing procedure

Write down the malfunc-
tioning Diagnostic trouble
code No.

Turn diagnostic test mode selector on ECM fuilly clockwise.

.

After the inspection lamps have flashed 4 times, turn diagnostic test mode selector on

ECM fully counterclockwise.

Lo - _____

Turn ignition switch “"OFF".

Y

Turn ignition switch

“OFF".
'

Diagnostic Test Mode IV

Reinstall the ECM in place.

See decoding chart.

CAUTION:

3

DIAGNOSIS END

Check malfunctioning
parts and/or perform
real-time diagnosis sys-
tem Iinspection. f mal-
function part is found,
repair or replace it.

o During display of a Diagnostic trouble code No. in on-board diagnostic system mode (Diagnostic Test
Mode Ill), if another diagnostic test mode is to be performed, be sure to note the malfunction Diag-
nostic trouble code No. before turning diagnostic test mode selector on ECM fully clockwise. When
selecting an alternative, select the diagnosis mode after turning switch “OFF”. Otherwise, on-board
diagnostic system information in the ECM memory will be lost.

EF & EC-39
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode IV |
Switches ON/OFF diagnostic test mode

In switches ON/OFF diagnostic system, ON/OFF operation of
the following switches can be detected continucusly.

(1)

{2)

Soft closed throttle position switch

Starter switch

Vehicle speed sensor

Closed throttle posilion switch & Starter switch

The switches ON/QFF status in Diagnostic Test Mode 1V is
stored in ECM memory. When either switch is turned from
“ON"” to "“OFF” or "OFF” to “"ON", the red LED on ECM
alternately comes on and goes off each time switching is
performed.

Vehicle speed sensor

The switches ON/QFF status in Diagnostic Test Mode IV is
selected is stared in ECM memory. The green LED on ECM
remains off when vehicle speed is 20 km/h (12 MPH) or
below, and comes ON at higher speeds.

EF & EC-40
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode IV
Switches ON/OFF diagnostic test mode (Cont’d)

PROCEDURE

DIAGNOSIS START &l

!

Remove passenger seat. MA
Turn ignition switch “ON". EM
Turn diagnostic test mode selectar on L

ECM fully clockwise.

- }
g N After the inspection lamps have flashed 4

[ ‘times, turn diagnostic test mode selector
@_,A,Z\i fully counterclockwise. ) 2 R

30,
TN
NS R I
SEF451H ~— //O/
Make sure that a red inspection lamp goes cL
e “OFF". %\
/

Flashing 4 times

ﬂ
N
\xk ' ¥ MT
R, o ViNRZL - Q Diagnostic Test Mode 1V
Aﬁv - \-(\""1 Y : NG
Accelerator pedal & Make sure that a red inspection lamp goes ,.| Check throttle position sensor circuit. AT
“ON" when depressing accelerator pedal.
SEF298H
lOK B
TF
Make sure that a red inspection lamp goes NG‘ Check starter signal circuit.

% “ON" during turning ignition switch

<L\ "START". ‘ B
J, /\\, $0K

START
% Lift the rear of the vehicle. EA

% \_(\" l
SEF299H - — NG [
Drive vehicle (in 2WD for 4WD models). .| Check vehicle speed sensar circuit. RA
Make sure that a green inspection lamp " !
goes "ON” when vehicle speed is 20 km/h
12 MPH) or faster.
{ ) an
‘LOK
Turn ignition switch “OFF".
i 8T
Reinstall passenger seat, aF
DIAGNOSIS END
HA
‘CAUTION:
e For safely, do not drive rear wheels at higher speed than required. _ EL
()4
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode

in real-time diagnosis, if the foliowing items are judged to be
working incorrectly, a malfunction will be indicated immedi-

ately.
o Camshaft position sensor (120° signal & 1° signal) output
signal

e Ignition signal

¢ Mass air flow sensor output signal

Consequently, this diagnosis very effectively determines
whether the above systems cause the malfunction, during driv-
ing test. Compared with on-board diagnostic system, real-time
diagnosis is very sensitive and can detect malfunctions
instantly. However, items regarded as malfunctions in this diag-
nosis are not stored in ECM memory.

PROCEDURE

DIAGNOSIS START

!

Remove passenger seal.

!
!

Turn diagnostic test mode selector on _
ECM fully clockwise. Flashing 5 times

¢ | 2

After the inspection lamps have fiashed 5 @

times, turn diagnostic test mode selector <> [»]

fully counterclockwise, q@\\
£

Start engine.

@/ /—\\\
g" 1\: N9

R 2
1 ,’, - = i i
] AR L\f/( Diagnostic Test Mode V
o 1\ "
seFagan | Make sure that inspection lamps are not »| 1f flashing, count No. of flashes.
flashing for 5 min. when idling or racing.
¢OK
h 4
Turn ignition switch “OFF". Turn ignition switch “OFF”.
\d l
Reinstall passenger seat. See decoding chart.
¥ l
DIAGNOSIS END Perform real-time diagnosis system
inspection.
If malfunction part is found, repair or
replace il.

CAUTION: _
In real-time diagnosis, pay attention to inspection lamp flashing. ECM displays the diagnosiic trouble
code only once and does not memorize the inspection.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

DECODING CHART

Display presentation Malfunction circuit or parts ECM shows a malfunction signal when I
the following conditions are detected.
{Compare with On-board diagnostic
system - Diagnoslic Test Mode i) A
CAMSHAFT POSITION SENSOR

Camshaft position sensor circuit is The 1° or 120° signal is momen-
malfunctioning. tarily missing, or, multiple, momen- EM
RED LED . |, tary noise signals enter.
H: ON — =~ Camshaft position
| I I ] I 3, sensor LG
o OFF %~ Rotor plate
EF &
EC
SECT30AA _
MEF251DA =E
REAL TIME DIAGNOSTIC INSPEC-
TION
See page EF & EC-44. CIL
MASS AIR FLOW SENSOR
Mass air flow sensor circuit is mal- Abnarmal, momentary increase in T
functioning. mass air flow sensor output signal.
GREEN
LED ™ ™ AT
o OFF TF
SEC731AA PD
REAL TIME DIAGNOSTIC INSPEC-
ser TION
048 See page EF & EC-45. FA
IGNITION SIGNAL =7\
Ignition signal is malfunctioning. Signal from the primary ignition
coil momentarily drops off.
GREEN BR
LED “" ™
:9F ON Aﬂ""" ”ﬂ”ﬂ ”m-”-l
o OFF §T
SEC732AA BiF
REAL TIME DIAGNOSTIC INSPEC-
SEF736) TION |
See page EF & EC-46, LA
EL
()4
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Camshaft Position Sensor

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

REAL-TIME DIAGNOSTIC INSPECTION

X : Available
—: Not available

Check paris

Camshaft ECM
Check . Check position If malfunction, perform
Check items - Sensor & SM.J e i
sequence conditions | sensor the foliowing items.
actuator harness
harness
connector
connector
Tap and wiggle harness con- During
1 nector or companent during real-time X X X Go to check item 2.
real-time diagnosis. diagnosis
2 Check harness continuily at Engine X _ o Go to check item 3.
connector. stopped
Disconnect harness connector, Enaine
3 and then check dust adhesion stog od X — X Clean terminal surface.
to harness connector. PP
Engine
4 Check pin terminal bend. 9 — — X Take out bend.
stopped
Reconnect harness connector )
. Engine .
5 and then recheck harness con- stopped X — — Replace terminal.
tinuity at connector. PP
Tap and wiggle harness con- During It diagnostic trouble codes are
6 nector or component during real-time X X X displayed during real-time
reai-time diagnosis. diagnosis diagnosis, replace terminal.

harness connector

SEFS08N

EF & EC-44
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TROUBLE DIAGNOSES

Mass Air Flow Sensor

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

X: Available @F
—: Not available
GCheck paris
1
Mass air ECM WA
Check ) Check - If malfunction, perform
Check items . flow sen Sensor & SMJ . p
sequence conditions sor the following items. .
actuator | harness =
harness
connector
connector
Tap and wiggle harness con- During - LG
1 nector or component during real-time X X X Go to check item 2.
real-time diagnosis. diagnosis
Check harness continuity at Engine .
2 y 9 X — — Go to check item 3.
connector. stopped
Disconnect harness connector, ) . EE
. Engine )
3 and then check dust adhesion stopped X — X Clean terminal surface.
to harness connector. PP
. ) Engine CL
4 Check pin termina! bend. . — — X Take out bend.
stopped
Reconnect harness connecter )
Engine , T
5 and then recheck harness con- stooped X — — Replace terminal.
tinuity at connecior. PP :
Tap and wiggle harness con- During If diagnostic trouble codes are AT
G nector or componen! during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.
TF
PD
58,
8T
BF
Mass air flow sensor Q HA
harness connecior : "
SEF510N
EL
DX

EF & EC-45
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Ignition Signal

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode {Cont’d)

X: Available
-—: Not available

Check parts

Check Check items Check Ig.nition ECM If malfunction, perform
seguence conditions signal Sensor & SMJ the following items.
harness actuator harness
connector connector
Tap and wiggle harness con- | During
1 nector or component during real-lime X X X Go to check item 2.
real-time diagnosis. diagnosis
inuity at Engine
2 Check harness continuity a g X o . Go to check item 3.
connegtor. stopped ’
Disconnect harness connector, Engine
3 and then check dust adhesion 9 X — X Clean terminal surface.
stopped
to harness connector.
Engine
4 Check pin terminal bend. o — — X Take out bend.
stopped
Reconnect harness connector Engine
5 and then recheck harness con- stog od X — — Replace terminal.
tinuity at connector. i
Tap and wiggle harness con- During If diagnostic trouble codes are
6 nector or component during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.

Power transistor
harness connector

SEFS9CN

EF & EC-46
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Diagnostic Procedure

CAUTION: _

1. Before connecting or disconnecting the ECM harness con-
nector to or from any ECM, be sure to turn the ignition
switch to the “OFF” position and disconnect the negative G
battery terminal in order not to damage ECM as battery
vollage is applied to ECM even if ignition switch Is turned
off. Failure to do so may damage the ECM. A

SEF280H EM

2. When connecting ECM harness connector, tighten securing
bolt until red projection is in line with connector face. Le

Red
projection

SEF725H cL

3. 'When connecting or disconnecling pin connectors into or
from ECM, take care not to damage pin terminals (bend or 7

break).
4. Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. AT
TF
SEF2%1H @E‘
e 5. Before replacing ECM, perform ECM input/output signal
¢ Perfarm ECM in- inspection and make sure whether ECM functions properly [2,
put/output signal
Sinspectlon before or not. (See page EF & EC-127.)
replacement.
4 OLD ONE
W N
b7 BR
/ ~ SEF146M 8T
6. After performing this “Diagnostic Procedure”, perform
ECCS on-board diagnostic system and driving test. BE
EL
SEF282H ' : )4




TROUBLE DIAGNOSES

voltage

Hamess connector|
for solenoid valve

Solenoid valve

SEF142]

Diagnostic Procedure (Cont’d)

7. When measuring ECM conirolled components supply volt-
age with a circuit lester, separate one tester probe from the

other.

If the two tester probes accidentally make contact with each
other during measurement, the circuit will be shoried,
resulting in damage to the ECM power transistor.

Basic Inspection
1§

ii:'

BEFORE STARTING

1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for
scheduled maintenance.

2. Open engine hood and check the fol-
lowing:

e Harness connectors for proper con-
nections

e Yacuum hoses for splits, kinks, and
proper connections

& Wiring for proper connections,
pinches, and cuts

SEF2B4G

(Refer to page EF & EC-24))
Ignition timing:
15°+2° BTDC

¥
DOES ENGINE START? No lGote | .
Yes
h
CHECK IGNITION TIMING. NG Adjust ignition timing by
Warm up engine sufficiently and check i turning camshaft position
ignition timing at idie using timing light. sensor,

LOK
®

EF & EC-48
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3
2‘\\|l|',4

'I

-

0'

2
1 eas ):.5
P i

6

SEF146]

Basic Inspection (Cont’d)
®

s

SEF 1481

SEF150l

SEF332D

CHECK IDLE ADJ. SCREW INITIAL SET No .| Adjust engine speed by
RPM. turning idle adjusting
When disconnecting IAGV-AAC valve screw.
harness connector, does engine speed
faill to;
700 £50 rpm
[in "N"" position]?
Yes
,
CHECK THROTTLE POSITION SENSOR | NG | 1 Adjust output voltage
IDLE POSITION. by rotating throttle
Measure oulput voftage of throttle posi- position sensor body.
tion sensor using voltmeter, and check 2. Discennect throttie
that it is approximately 0.5V. (Throttle position sensor har-
valve fully closed.) ness connector for a
oK few seconds and then
reconnect it.
3. Confirm that “IDLE
POSITION" stays
IION’:.
6] v
CHECK SWITCH INPUT SIGNAL. NG | Repair or replace the
Remove ECM and check the switches' malfunctioning switch or
ON-OFF operation using valimeter at its circuit.
each ECM terminal.
Switch Candition Voltage (V)
IGN _ IGN
Start signal [ON  START 0 — Battery
voltage
Throttle posi- -
tion switch Idle position | Battery voltage
: AIG _ NG
AC OFF ON Battery voltage
signal {Engine run- - 05-07
ning}
Selector lever
Neutral {Park- { is "N" or "P"
ing) position position — 0—80-98.0
switch Except "N" and
np
0K
¥
Yes

READ SELF-DIAGNOSTIC RESULTS.

1. Set “Self-diagnostic function” in
Diagnostic Test Mode !ll, (Refer to
page EF & EC-37.)

2. Count the number of LED flashes and
read out the diagnostic trouble
codes.

3. Are the diagnostic trouble codes
being output?

No

h 4

INSPECTION END

EF & EC-49

Go to the relevant
inspection procedure.

CL

T

EL

B}
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SEF021K

Diagnostic Procedure 1 — High Idling after

Warm-up

CHECK IACV-AIR REGULATOR.
When pinching the IACV-air regulator
hose, does the engine speed drop?

Yes | Check IACV-air regulator

L 4

No

A

and circuit.

H

Exhaust gas

DISCONNECT

' 3 4
:|®3= 2\\‘1.”"/

sensor ~.\ .0’ 5

rt— S E

Lo 0- 6
SEF375!

CHECK INTAKE AR LEAK.

1. Disconnect heated oxygen sensor
harness connector.

2. After racing engine at 1,500 rpm
under no load for about 30 seconds,
does the engine speed drop?

Yes | piscover air leak location

No

b

Y

and repair.

Accelerator wire

SEF057LA

CHECK THROTTLE LINKAGE.

1. Check that throtlle linkage moves
smoothly.

2. Confirm that throttie valve both fully
opens and fully closes.

NG Repair throltle linkage or

¥

oK

Y

INSPECTION END

|ii DISCONNECT

€

AN/

1IN

SEF307G

sticking of throttle valve,

Diagnostic Procedure 2 — Hunting

SEF058L

CHECK HEATED OXYGEN SENSORS. Yes | Check heated oxygen
When disconnecting heated oxygen " | sensor. (See page EF &
sensor hamess connector, is the hunt- EC-96)
ing fixed?
No
A 4
PERFORM POWER BALANCE TEST. No .| Goto E’ .

When disconnecting each spark plug
cord one aft a time, is there any cylin-
der which does not produce a momen-
tary engine speed drop?

l Yes
®

EF & EC-50

222



TROUBLE DIAGNOSES
Diagnostic Procedure 2 — Hunting (Cont’d)

_ ®
NG Gl
CHECK SPARK PLUGS. .| Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, etc. A
OK
ser1531 I L EM
k.
E] CHECK FOR INTAKE AIR LEAK. Yesk Discover air leak location
When pinching blow-by hose (lowering 1 and repair. LE
the blow-by air supply), does the :
engine speed rise?
No
hd FE
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. 4 ]
SEF512N oK CL
¥
INSPECTION END : WIT
&T
TF
SEC547A )
Diagnostic Procedure 3 — Unstable ldle
[~
CHECK EGR VALVE. NG__ Repair or replace. R4
Check EGR valve for sticking. _
0K
Y R
PERFORM POWER BALANCE TEST. No .| Goto [
When disconnecting each injector har- " 8T
SECsaTA ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop? BE
o
#Yes
®
HA
EL
/( $) A
Rocker cover (Right bank) SEF511N IDX
EF & EC-51
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SEFOS1L

Ignition wire

Spark plug

SEF282G

SEF1581

Diagnostic Procedure 3 — Unstable Idle

(Cont’d)
®

|

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine, (Harness connector .
shouid remain connected.)

2. Turn ignition switch ON. (Do not start
engine.}

3. When rotating camshaft position sen-
sor shait, does each injector make
an operating sound?

No

Y

Yes

A 4

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

¥

OK

v

Check ignition coil, igni-
fion wire, power transis-
tor unit and their circuits.
{See page EF & EC-90.)

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

SEF332D

OK

6] v

Y

Repair or replace spark
plugis).

CHECK FUEL PRESSURE.
1. Aelease fuel pressure to zero. (Refer
to page EF & EC-139)
2. install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi}

NG

Y

OK

- ¥

Check fuel pump and cir-
cuit.

CHECK HEATED OXYGEN SENSOR.

1. Set "“Self-diagnostic function’ in
Diagnostic Test Mode [, (See page
EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no-lead, check to see that
GREEN LED on the ECM goes ON
and QFF more than 5 times during 10
seconds. '

NG

lOK
®

EF & EC-52

Replace heated oxygen
sensor.
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Diagnostic Procedure 3 — Unstable Idle

B < . . (Cont’d)
; Intake manifold collector @
[N l
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak focation | €l
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the
engine speed rise? [A
No
sersizn| Bl v (]
CHECK IDLE ADJ. SCREW CLOGGING. |N° .| Check tor IACV-AAC
1. Disconnect IACV-AAC valve harness valve clogging or throttle
IACV-AAG valve| ) LG
sub-harness connector, . connector, valve clogging.
e

2. Can you set engine speed as follows
by turning idle adjusting screw?
70050 rpm
[in “N" position}

Yes FE
Yy
CHECK COMPRESSION PRESSURE. NG | Check pistons, piston
e Check compression pressure. " rings, valves, valve seats CL
Standard: XPa (kg/cm?, psi)/300 rpm and cylinder head gas-
intake manifold \ 1,196 (12.2, 173) Kets.
collegtor ! C&\ Minimum: kPa (kg/cm?, psi)/300 rpm WMIT

883 (9.0, 128)
Difference between each cylinder:
kPa (kgiem?, psi)/300 rpm AT
98 (1.0, 14)

Idle speed oK TF

adjusiing
sCcrew
e

h 4
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam-

A

SEFST3NI | age or poor connection of ECM harness
connector.
OK EA
L4
Reconnect ECM harness connector and
retest. A
Trouble is not fixed.
Y B
TRY A KNOWN GOOD ECM.* =i
OK
L4
8T
INSPECTION END
*. ECM may be the cause of a problem, but this is rarely the case. BB
HA
EL
IBX
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TROUBLE DIAGNOSES

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

Ignition wire

Spark plug

SEF282G

'CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition.
{Refer to EL section.)
oK
h 4
CHECK FUEL PRESSURE. No | Check tuel pump and cir-
\\/» 1. Pinch fuel feed hose with fingers. cuit. (See page EF &
/\ ) 2. When cranking the engine, is there EC-115))
ASCD wire any pressure on the fuel feed hose?
Yes
Y
CHECK IACV-AIR REGULATOR AND Yei Check IACV-AAC valve,
IACV-AAC VALVE. IACV-air regulator and
When pressing accelerator pedal fully, circuits. (See pages EF &
can you start the engine. EC-117, 118
SEF514N
No
4] v
\ . f\\ \ CHECK INJECTOR. No o] Check injector(s) and cir-
“u L@ Q 1. Remove camshaft position senser cuit(s).
) - from engine. (Harness connector
b should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
0 3. When rotating camshaft position sen-
i sor shaft, does each injector make
A an operating sound?
SEF3821 Yes
A
CHECK IGNITION SPARK. NG | Gheck ignition coil, igni-
1. Disconnect spark plug cord. tion wire, power transis-
2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. (See page EF & EC-90.)
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
E h 4
SEF061¢ NG ]
CHECK SPARK PLUGS. .| Repair or repiace spark
Remove the spark plugs and check for plug(s).

fouling, eic.

*OK

@

EF & EC-54
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TROUBLE DIAGNOSES

SEF1581

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
(Cont’d)

®

l

CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam-
age or poor cannection of ECM harness
connector.

h

OK
3

Reconnect ECM harness connector and
retest.

Troubie is not fixed.

b

CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-77.

OK
y

TRY A KNOWN GOCD ECM.*

X

INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case.

EF & EC-55

FE

(2

PD

FA

BR

8T

BF

HA



TROUBLE DIAGNOSES

|

SEF514N ¥

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the tuel feed hose?

No

Yes

hd

Check fuel pump and cir-
cuit. (See page EF &
EC-115.)

Vacuum hose

N

Fuel pressure regulator
o

2

A

SEFQ64L

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Can you start engine?

Yes

Neo

A4

Check fuel properties.

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start
engine.)

3. When rotating camshaft position sen-

sor shaft, does each injector make
an operating sound?

No

Y

Yes

4] !

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

3. Place end of spark plug against a
suitable ground and crank engine.

SEFOBIL( | 4. Check for spark.

NG

o]

Ignition wire

Spark plug

SEF282G

OK

h 4

A

Check ignition coil, igni-
tion wire, power transis-

tor unit and circuits. {See.

page EF & EG-90.)

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

OK
h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

kA

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT. '
Refer to page EF & EC-77.

NG

OK

Y

TRY A KNOWN GOOD ECM*.

¥

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-56
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

\\4(/)\

Fuel feed hose
A

SEF514N

SEF3Is2|

SEF061L

Ignition wire

Spark plug

SEF282G

CHECK BATTERY AND STARTER. NG | Repair or replace. Gl
Check battery and starter operation, i
{Refer to EL section.)
MA
OK
v
CHECK FUEL PRESSURE. _ No .| Check fuel pump and cir- £
1. Pinch fuel feed hose with fingers. | euit. (See page EF &
2. When cranking the engine, is there EC-115) Le
any pressure on the fuel feed hose?
Yes
v
CHECK INJECTOR FOR LEAKAGE. YesL Check injector(s} for
When pressing accelerator pedal fully, " leakage. EE
can you start the engine.
No
A GL
L 4
CHECK INJECTOR. No . | Check injectors and cir-
1. Remove camshaft position sensor | cuits. MT
from engine. {Harness connector
should remain connecled.}
2. Turn ignilion switch ON. (Do not start AT
engine.) '
3. When rotating camshait position sen-
sor shaft, does each injector make TF
an operating sound? ‘
Yes P@
CHECK IGNITION SPARK. NGL Check ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power lransis- FA
2. Connect a known gooed spark plug to tor unit and circuits. (See
the spark plug cord. page EF & EC-90.} .
3. Place end of spark plug against a RA
suitable ground and crank engine.
4. Check for spark.
lOK
CHECK SPARK PLUGS. NG‘ Repair or replace spark ST
Remove the spark plugs and check for - plugis).
fouling, etc.
BF
OK
Y
CHECK EGR VALVE. NG | Repair or replace. HA
Check EGR valve for sticking. "
oK EL
®
([0
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TROUBLE DIAGNOSES

SEF156!

SEC5H47A

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

(Contd) @

CHECK ECM HARNESS CONNECTOR,.
Check the ECM pin terminals for dam-

connector.

NG

age or poor connection of ECM harness

OK
L 4

Reconnect ECM harness connector and
retest.

Y

Trouble is not fixed.

A\ d

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

NG

OK

Y

TRY A KNOWN GOOD ECM*.

) 4

Repair or replace.

Vacuum hose

SEF065L

CHECK TIMING BELY FOR PROPER
INSTALLATION.

NG

K

k4

INSPECTION END

Replace timing belt.

*: ECM may be the cause of a problem, but this is rarely the case.

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

CHECK FUEL VAPOR. Y€s | Check fuel properties.
1. Disconnect fuel pressure regulator g
vacuum hose and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?
No
¥
Yes

No

h 4

INSPECTION END

EF & EC-58

Check purge and vacuum
lines.
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TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

CHECK SPARK PLUGS. NG | Repair or replace spark
Remove spark plugs and check for foul- | plugts).
ing, ete.
OK
¥
Yes

No

h 4

Discover air leak location
and repair.

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

A 4

Replace mass air flow
sensor.

Trouble is not fixed,

h 4

CHECK FCR INTAKE VALVE DEPOSITS.
if there are deposits on intake valves,
remove them.

Y

INSPECTION END

SEF1561

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

—

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, ete.

NG

OK

Y

Repair or replace spark
plug(s).

SEF332D

CHECK HEATED OXYGEN SENSOR.

1. Bet in Diagnostic Test Meode |. (See
page EF & EC-38.)

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN LED on the ECM goes ON
and OFF more than 5 times during 10

Yes

seconds.
*No
®
EF & EC-59

Replace heated oxygen
sensor(s).

ERM

L&

FE

cL

M

AT

PD

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 9 — Hesitation under
3Ny @ PuiS e ' Normal Conditions (Cont’d)

' ", /\) ,;,'4}5’*@ ®
N ?"vff‘v l
P NG 574\

lﬁﬁl 7] CHECK CANISTER PURGE. Yes | check purge and vacuum
1! )
&y

1. Disconneact canister purge line hose lines.
and plug hose.
/,_/ 2. Perform cruise test.
m\ | -

Y

3. Does the hesitation disappear?

SEFQB65L No
EI Y
CHECK FOR INTAKE AIR LEAK. Yes | piscover air leak location
When pinching blow-by hose (lowering and repair.

the blow-by air supply), does the
engine speed rise?

No
h

INSPECTION END

Diagnostic Procedure 10 — Engine Stalls when
Turning

CHECK FUEL LEVEL. NG | Fill fuel tank with fuel.
Check to see that there is enough fuel
- in tank.

Y

0K
SEF3861 v
PERFORM POWER BALANCE TEST. No .| Goto .
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

Y

Yes

v
CHECK INJECTOR. No .| Check injector(s) and cir-
1. Remove camshaft position sensor . cuit(s).
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start
engine.)

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

SEFS1TIN

lYes
®

SEF061L,

EF & EC-GU 232



TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when

[a] Turning (Cont'd)
Ignition wire
®
4] cll
< CHECK IGNITION SPARK. NG | check ignition coil, igni-
- Spark plug 1. Disconnect spark plug cord. tion wire, power transis- WA
e i “» 2. Connect a known good spark plug to tor unit and circuits, (See
the spark pilug cord. page EF & EC-90.}
SEF282GL | 3, Place end of spark plug against a EW
suitable ground and crank engine.
4. Check for spark.
LG
QK
A 4
CHECK FUEL PRESSURE. NGL Check fuel pressure reg-
1. Release fuel pressure to zero. (Refer "1 ulator diaphragm. -
to page EF & EC-139) FE
2. Install fuel pressure gauge and check
fuel pressure.
sere24d| | atidle: CL
Approx. 235 kPa
{2.4 kglem?®, 34 psi) W
The moment throttle valve is tully
open:
Approx. 294 kPa AT
(3.0 kgfcm?, 43 psi)
OK -
v TF
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- " 79
age or poor connection of ECM harness
connecior. '
oK FA
Y
Reconnect ECM harness connector and .
retest. RA
Trouble is not fixed.
v BR
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. i
Refer to page EF & EC-77. 8T
OK .
¥ |F‘
TRY A KNOWN GOOCD ECM*.
i\
i HA
INSPECTION END
EL
*: ECM may be the cause of a problem, but this is rarely the case.
DX
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TROUBLE DIAGNOSES

Vacuum hose

SEFS11N

SEF361L

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

YESL Check fuel properties.

No

A4

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

Noe 1 Goto @ .

Yes

Y

v

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. {Harness connector
should remain connected.)

2. Turn ignition swiich ON. (Do not start
engine.)

3. When rotating camshalft position sen-
sor shaft, does each injector make
an operating scund?

Check injecter{s) and cir-

Ignition wire

Spark phug

SEF282G

No

cuit(s).

SEF824.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-139))
2. Install fue! pressure gauge and check
tuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve is fully
open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

Yes
E] h A
CHECK IGNITION SPARK. NG_‘ Check ignition coil, igni-
1. Disconnect spark plug cord. | tion wire, power transis-
2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. (See page EF & EC-90.)
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
Y
NG

Check fuel pressure reg-

Y

lOK
®

EF & EC-62

ulator diaphragm.
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TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when
the Engine is Hot (Cont’d)

®

i

CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace. Gl
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector, MA
lOK
EM
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

A 4
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-77.

OK
Y

TRY A KNOWN GOOD ECM*. . CL

h i
CHECK TIMING BELT FOR PROPER
INSTALLATION.

T
NG Replace timing belt. T

Y

oK AT
4
INSPECTION END

*1 ECM may be the cause of a problem, but this is rarely the case.

EF & EC-63 -



TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
1]

CHECK IACV-AIR REGULATOR AND NG__ Check IACV-AAC valve,
IACV-AAC VALVE. "| 1ACV-air regulator and
When the engine is cold, can you start circuits. (See pages EF &
the engine when pressing accelerator EC-117, 119}
pedal fully?
OK
SEF3a2|
v
PERFORM POWER BALANCE TEST. NG | oo @ .
When disconnecting each injector har- "
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?
OK
h i
CHECK INJECTOR. NG | Check injector(s) and cir-
1. Remove camshaft position sensor " cuit{s).
SEFE11N _from engine. {(Harness connector
should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?
oK
m Y
CHECK IGNITION SPARK. NG_ Check ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power iransis-
SEFOBTL 2. Connect a known good spark plug to tor unit and circuits. {See
fEI the spark plug cord. page EF & EGC-90.)
Ignition wire 3. Place end of spark plug against a
suitable ground and crank engine.
4, Check for spark.
OK
y
\ Spark plig CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for : plug(s).
qN fouling, etc.
SEF282G lOK
®
SEF1561
EF & EC-64
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TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when
the Engine i(g Cold (Cont’d)

@l
CHECK FUEL PRESSURE. NG | Check fuet pressure reg-
1. Release fuel pressure to zero. (Refer | ulator diaphragm.
to page EF & EC-139) MA

2. Install fuel pressure gauge and check
fuel pressure.

SEF824J At idle: EM
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

The moment throttle valve is fully . LC

opem:

Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

OK

A4 FE
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam-

age or poor connection of ECM harness €L
connector.
oK MT
b
Reconnect ECM harness connector and
retest. AT
Trouble is not fixed.
Y
NG =
CHECK ECM POWER SUPPLY AND ’ .| Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-77.

(==

OK
L d

TRY A KNOWN GOOD ECM*,

il
o

! RA
INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case.

EF & EC-65 o37



TROUBLE DIAGNOSES

-
1 Er! e
o-

3
2‘\|\lu,4

‘.

.
Y:s
6

B h 4

SEF146l
SEF511N
SEFDE1L
Ignition wire
A
- Spark plug
v
i »
SEF282G

SEF824J

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK JACV-AAC VALVE.

When disconnecting IACV-AAC valve
harness connector, does the engine
speed drop?

No

Yes

Y

.| Check IACV-AAC valve

and circuit. (See page EF
& EC-119.)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Y

Yes

¥

ror.

Goto B} .

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start
engine.)

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No

Yes

Check injector(s) and
their circuit(s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark pltjg to

~ the spark plug cord.

3. Place end of spark plug against an
earth point with engine cranking.

4. Check for spark.

NG

Y

CK

Y

Check ignition coil, igni-
tion wire, power transis-
tor unit and their circuits.
(See page EF & EC-90.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-139.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve is fully
open:
Approx. 294 kPa
(3.0 kgfem?, 43 psi)

NG

b4

¢OK
®

EF & EC-66

Check fuel pressure reg-
ulator diaphragm.
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TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

(Cont’d) ®
CHECK ECM HARNESS CONNECTOR.  |NG | Repair or replace. &l
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness .
connector. MA
lOK

EM
Reconnect ECM harness connector and
retest.

LG

Trouble is not fixed.

. ¥
CHECK ECM POWER SUPPLY AND NG Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-77.

Y

OK
¥
TRY A KNOWN GOOD ECM.* cL

Y

INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case. AT

RA

ST

EF & EC-67 239



TROUBLE DIAGNOSES |

Diagnostic Procedure 14 — Engine Stalls after

3 Decelerating
f\s\ulu,};’ i 7| _
Tz Yo CHECK IACV-AAC VALVE. NO | Check IACV-AAG valve
0- ~6 When disconnecting IACV-AAC valve and circuit. (See page EF
harness connector, does the engine ’ & EC-119))
-~ speed drop?
Yes
SEF1461 : .4
CHECK IDLE ADJ. SCREW CLOGGING. |N° _| Check for IACV-AAC
1. Disconnect [AGV-AAC valve harness "] valve clogging or throttle
LACV-AAC valve| connector. body clogging.
sub-harness connector.

2. Can you set engine speed as follows
by turning idle adjusting screw?
700+ 50 rpm
[in “N position]

Yes

¥
PERFORM POWER BALANCE TEST. No | Goto [ .
When disconnecting each injector har-
ness connector one at a time, is there

* any cylinder which does not produce a

momentary engine speed drop?

1 )
Intake manifold
collector !

Yes
(4 y
CHECK INJECTOR. No .| €heck injector(s) and cir-
1. Remove camshaft position sensor " cuit(s).
dle speed :

from engine. {Harness connector
should remain connected.)

2. Turn ignition switch ON. {Do not start
engine.)

adjusting

SEFG13N

3. When rotating camshaft position sen-
sor shafl, does each injector make
an operating sound?
Yes
v
CHECK IGNITION SPARK. NG | check ignition coil, igni-
1. Disconnect spark plug cord. tion wire, power transis-
2. Connect a known good spark plug to tor unit and circuits. (See
the spark plug cord. page FF & EC-80.)
sersiin] | 3- Place end of spark plug against a
suitable ground and crank engine.
4] 4. Check for spark.
lOK
®
SEFOE1L
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TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating {(Cont’'d)
®

SEF824.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. {Refer
tc page EF & EC-139.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve is fully
open:
Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

NG

OK

Y

.| Check fuel pressure reg-

ulater diaphragm.

SEF332D

CHECK HEATED OXYGEN SENSOR.

1. Set “Self-diagnostic function™ in
Diagnostic Test Mode L. (See page
EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN LED on the ECM goes ON
and OFF more than 5 times during 10
seconds.

NG

OK

A A

Replace heated oxygen
sensor.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connectiocn of ECM harness
connector.

NG

¥

QK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

NG

Y

OK

L 4

TRY A KNOWN GOOD ECM.*

¥

INSPECTION END

Repair ar replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-69
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TROUBLE DIAGNOSES

SEF1IN

Diagnostic Procedure 15 — Engine Stalls when

Accelerating or Cruising
[1)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Yes

Y

Goto Y .

SEFGE1L

CHECK INJECTOR,

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. {Do not slart
engine.) '

3. When rolating camshafl position sen-
sor shafl, does each injector make
an operating sound?

No

Ignition wire

Spark plug

SEF282G

Yes

Y

.| Gheck injector(s) and cir-

cuil{s}.

CHECK IGNITION SPARK.

1. Disconnect spark piug cord.

2. Connect a known good spark plug to
the spark plug cord.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

Y

oK

E Y

Check ignition coil, igni-

tion wire, power transis-

tor unit and circuits. {See
page EF & EC-80.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. {Refer
to page EF & EC-139))
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve is fully
open:
Approx. 294 kPa
{3.0 kg/cm?, 43 psi)

NG

A4

SEF512N

OK

3

Check fuel pump, circuit
and luel pressure regula-
tor.

CHECK FOR INTAKE AIR 1LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

Yes

J'No
®

EF & EC-70

Discover air leak location
and repair.
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising (Cont’d)

®

i

CHECK ECM HARNESS CONNECTOR. NG_‘ Repair or replace. G1
Check the ECM pin terminals for dam-
age or poor connecticn of ECM harness

Y

connector. [lA
[0].4
y EW
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

b,
CHECK ECM POWER SUPPLY AND Yes | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EG-77.

FE

No
h
TRY A KNOWN GOOD ECM.* L

INSPECTION END

** ECM may be the cause of a problem, but this is rarely the case. AT

EF & EC-71



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy
1§

CHECK BATTERY AND ALTERNATOR. | NG | Repair or replace.
Check battery and alternator condition. i
{Refer to EL section.)

OK

h 4
seFase| | PERFORM POWER BALANCE TEST. No .| Goto . ;
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

Y

Yes
) 4
CHECK INJECTOR. No . | Check injector{s) and cir-
1. Remove camshaft position sensor - cuit(s).

from engine. (Harness connector

should remain connected.)

SEFS1INI | 2 Turn ignition switich ON. {Do not start
engine.)

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

Yes
4] 4
CHECK IGNITION SPARK. NG | check ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power transis-
2. Connect a known good spark piug to tor unit and circuits. (See
the spark plug cord. page EF & EC-90.)
SEFOI | 3. Place end of spark plug against a
El suitable ground and crank engine.
Ignition wire 4. Check for spark.
0K
v _ :
CHECK FUEL PRESSURE. NG | Check fuel pressure reg-
1. Release fuel pressure to zero, (Refer ulator diaphragm.
._\ Spark plug to page EF & EC-139.)
2. install fuel pressure gauge and check
v i > fuel pressure.
SEF282G At idle:

Approx. 235 kPa
(2.4 kgfem?, 34 psi)
The moment throttle valve is fully

open:
Approx. 294 kPa
(3.0 kgfem®, 43 psi)

VLOK
®

SEF824.

EF & EC-72



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy (Cont’d)
®

|

N
CHECK ECM HARNESS CONNECTOR. i Repair or replace.
Check the ECM pin terminals for dam- Gl
age or poor connection of ECM harness
connector.
lOK MA
Reconnect ECM harness connector and
retest.
EM
‘LTrouble is not fixed.
NG

CHECK ECM POWER SUPPLY AND Repair or replace.
GROUND CIRCUIT. LG
Refer to page EF & EC-77.

lOK

TRY A KNOWN GOOD ECM.*

' £
INSPECTION END

v

“: ECM may be the cause of a problem, but this is rarely the case. CL

Diagnostic Procedure 17 — Lack of Power and

Stumble MT
1
CHECK FUEL PRESSURE. NG | Gheck fuel pressure reg- | AT
1. Release fuel pressure to zero. (Refer | ulator diaphragm.
to page EF & EC-139)
2. Install fuel pressure gauge and check TF
fuel pressure.
At idle:
Approx. 235 kPa ED

(2.4 kgfcm?, 34 psi)
The moment throtile valve is fully
open: FA
Approx. 294 kPa

(3.0 kg/cm?, 43 psi)
RA

. QK
¥ R
CHECK FOR INTAKE AIR LEAK. Yes‘ Discover air leak location
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the
SEF512M ; . : ST
engine speed rise?
No
¥ F
CHECK TIMING BELT FOR PROPER NG | Replace timing belt,
INSTALLATION. " _
oK ' A
v
INSPECTION END
EL
1K

EF & EC-73 | ot



TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Knock

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

Yes

Y

No

Y

Discover air leak location
and repair.

SEF152M

CHECK EGR OPERATION.

1. Apply vacuum directly to the EGR
vailve using a handy vacuum pump.

2. Check to see that the engine runs
rough or dies.

No

Y

Yes

h 4

Check EGR valve for
sticking.

SEFB3CJ

CHECK EGRC-SOLENOID VALVE.

1. Disconnect EGRC-solenoid valve har-
ness connector.

2. Supply EGRC-solenoid vaive termi-
nats with baltery current and check
operating sound.

NG

SEF1561

OK

E Y

b4

Check solenoid valve and
circuit.

CHECK VACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

a) Vacuum hose between EGR valve
and EGRC-solenoid valve.

b) Vacuum hose between EGRC-sole-
noid valve and throttle body port.
¢) Vacuum hose between EGRC-sole-

noid valve and air duct.

NG

OK

h 4

Y

Repair or replace.

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for foul-
ing with oil.

Yes

¥

Check pistons, piston
rings, valves, valve
seats, valve oil seal,
engine oil level, elc.

No

Y

INSPECTION END

EF & EC-74
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TROUBLE GIAGNOSES

o

L\x

SEF332D

Diagnostic Procedure 19 — Surge

SECH4TA

CHECK HEATED OXYGEN SENSOR.

1. Set “On-board diagnostic system
function'' in Diagnostic Test Mode |.
(See page EF & EC-36))

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN { ED on the ECM goes ON
and OFF more than 5 times during 10
seconds,

NG

OK

¥

. | Replace heated oxygen

sensor.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

CK

4

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

OK

Y

Reconnect ECM harness connector and
retest.

h 4

Trouble is not fixed.

TRY A KNOWN GOOD ECM.~

OK

¥

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-75

LG

FE

CL

T

AT

TF

PD

FA
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TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 20 — Backfire through the

SEF512N

Intake
CHECK SPARK PLUGS. NG__ Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, efc.
OK
:
Yes

CHECK INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply}, does the
engine speed rise?

Y

No

h 4

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
remove them.

A

INSPECTIGN END

Discover air leak location
and repair.

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coolant temperature sen-
sor and its circuit. {See page EF &
EC-86.)

NG

OK

Y

INSPECTION END

EF & EC-76

P

Replace or repair.
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TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

IGNITION SWITCH
OFF]ACE] DN [ ST Gl
1 [*HH*NEe]
ECHM _(ECCS z olol |
CONTROL 3 ol
HMOOULE) 7 o]
& Bl 2 .
@y s WA
i = E ()
] BODY
<] GROUND @z
2 m
5 EM
=l (Main harness)
s 07— B
I HE: azw BAW
% ile— B ng IL@
'i o 3N ron-a
L 4 EEW—MA—_‘_
B T
HE &[T — ==
O L— WoR B =
III] [IEI 137 8 8 T
o | -
A. Lot B/W—T"h
] B/W F.'E
b
[ ]
g |
L GL
[ * »
3 @
Q
g e T
- U
36 5600 5e— aow E ez E - ﬁEE
- Ia— B/w E NN [ w .
17|38 B 20T ol =a =
4839 B3lig ws— B L@J o J;Im
u
m m
PEEEGEEG | § i
3 B I )
ENGINE GROUND ECos, BATTERY = TE
SEFB83M
Harness layout
B
ECM Right side of engine compartment -
{ECCS control module} < ‘ I EA
R&
BR
Under the front passenger's seat
MEF478F 8T
BE
(&
EL
(DX

EF & EC-77 2t



TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

_
= [
[__EcttIof connecTor]|
m CONNECT
o
A p—
@
SEF154M
E i
om0 connecron]
G+ 13 -107+108+116 e
—_— ISCONNECT
SEF155M
(5 g Prsconvecy =5, DISCONNEET
HS. 18.
[_ecn [ connecToR]| E%
28 e47+109
S—
&
SEF156M
D
[a]3 o gl vrsconnect
iy 18.
D Oy
SEF157M
1 — ‘
[ Ecy Hcomecron]mswmw
t
SEF158M

INSPECTION START

v B
CHECK POWER SUPPLY. OK | GCHECK GROUND CIR-
1) Turn ignition switch “ON’". 1 CUIT.
2) Check voltage between ECM termi- 1) Turn ignition swiich
nals g9, @9, and ground. “QFF".
Voltage: Battery voltage 2} Disconnect ECM har-
ness connector.

NG 3) Check harness conti-
nuity between ECM
terminals @&, @,

@7, Gy, (716> and
ground.
Continuity should
exist.
If NG, repair harness
or connectors.
OK
¥
Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector.
v
CHECK HARNESS CONTINUITY NG | Gheck the following.
BETWEEN ECCS RELAY AND ECM. | o Joint connector-A
1) Turn ignitian switch “OFF".
2) Disconnect ECM harness connector. e Harness continuity
3) Disconnect ECCS relay. between ECM and
4) Check harness continuity between EGCCS relay
ECM terminals @, &), and If NG, repair harness or
terminal (. connectors,
Continuity should exist.
oK
D] 3
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. "| @ “BR” fusible link
1) Check voltage between terminals e Harness continuity
(@, (@ and ground. between ECCS relay
Voltage: Battery voltage and battery
If NG, repair harness or
OK
connectors.
4
CHECK GROUND CIRGUIT. NG | Repair harness or con-
1) Check harness continuity between "1 nectors.

ECM terminals €9, and engine
ground.
Continuity should exist.

LOK
®

EF & EC-78
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TROUBLE DIAGNOSES

l'.".-_i.; DISCONNECT

H.5.

[ _Ecn

chnmsmﬁﬂ

4

-

DISCONNECT

(&)

=
15,
B_
1
SEF158M

Diagnostic Procedure 22 (Cont’d)

T L Ty
[_€cn | comnEcTor)|
36

DISCONRECT

A

<>

GIF

@("\

SEF160M

®
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between nectors.
ECM terminal (& and terminal ().
Continuity should exist.
OK
X
CHECK INPUT SIGNAL GIRCUIT. ING | Gheck the following.
1) Turn ignition switch "ON"'. | » Joint connector-A
2} Check voltage between ECM terminal
#6 and ground. e Harness continuity
Voltage: Battery voltage between ignition switch
OK and ECM.
ff NG, repair harness or
connectors.
r
NG

CHECK COMPONENT (ECCS relay).
Refer 1o “‘Electrical Components
Inspection’’, {See page EF & EC-138.)

OK

¥

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

r

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-79

s 4

Replace ECCS relay.

EM

LC

CL

MT

AT



TROUBLE DIAGNOSES

Diagnostic Procedure 23

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

[Sio]

Slojotototokotedol

O10]0Of

@Eﬂ?mﬁ]%“_

ECM (ECCS A !
A e
g@ {(Ma'n harness) ‘ —_H
ENGINE B ]
GROUND B
A A 4—WoR
22—GrsY
] | [=1] S8
4L0—GAB
a1 L
] 1
i
L I B v
> o o E
s | [ 3730 ¥ 22 -
w
130 531 IR 51 l@@ Lﬁﬂ 2
e i :
-
N
o
—
A]B]C] ECCS
CAMSHAFT RELAY
FOSTTION
SENSOR

BATTERY =

JOINT
%ONNECTOR“

SEF498N

Harness layout

ECM

{ECCS control module)
/
7
g
7/
/
Under the front passenger’s seat-
MEF478F

ANV

Engine ground

Ignition coil

)

A -

-‘Q—r-ﬁ— \\‘ Distrib‘th;rtM—’
( Y MEF481F

S

EF & EC-80
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TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

it DISCONNECT

INSPECTION START

Y

(Camshaft position sensor).
Refer to '‘Electrical Components
Inspection’”.

(See page EF & EG-133))

® C CHECK POWER SUPPLY. NG_; Check the following.
1) Disconnect camshaft position sensor e Joint connector-A
harness connector.
((im 2) Turn ignition switch "ON"". # Harness continuity
: ol == 3) Check voltage between terminal @ between camshaft posi-
SEF162M and ground. tion sensor and ECCS
Voltage: Battery voltage relay
ﬁ — = DISCONNEST oK If NG, _repair harness or
/G b connectors.
q T.s.
_ B v
{ CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignitien switch “"OFF", # Joint connector-A
— 2) Loosen and retighten ground screw.
» 3) Check harness continuity between e Harness continuity
(t[@ terminal (@ and engine ground. between camshaft posi-
= Continuity should exist. tion sensor and ground
SEF163M OK If NG, repair harness or
connectors.
LISCONNECT
€ ¥
|L__Ecn CONNEGTOR CHECK INPUT SIGNAL CIRCUIT. NG} Repair harness or con-
=g 0 A \sld/ 1) Disconnect ECM harness connector. nectors.
% 2) Check harness continuity between
oy L terminal (& and ECM terminals 1),
@ (1° signal), terminal & and ECM
@Iﬂ terminals @, @ (120° signal).
Continuity should exist.
SEF184M VOK
CHECK COMPONENT NG | Reptace camshaft posi-

OK

¥

Disconnect and reconnect harness con-
nectors in the cireuit, and retest.

y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
necter. Reconnect ECM harness con-
nector and retest.

EF & EC-81

tion sensor.

TF

PD

A



_TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is compleled.

FINAL CHECK .

b

1} Erase the diagnostic test mode |
(Self-diagnostic results). (See page
EF & EC-37.)

2) Perform driving test.

3) Perform the diagnostic test mode Il
(Self-diagngstic results) again.
(See page EF & EC-37)

NG

b4

OK

¥

INSPECTION END

EF & EC-82

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

254



TROUBLE DIAGNOSES

Diégnostic Proc_edure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) Keety (MALFUNCTION INDICATOR
LAMP ITEM)

ECH E

{ECCS

i - A

- &

w . Main harness) . ) FE

LC

1§
17

\:.!

e CL
DEE ||

e
i@

GROUND : :

MASS AIR EC .

FLOW RELAY. —=! L TF
LR BATTERY =

M

w
w
WoR
B/W.

P HH S R

g HHE

FUSIBLE LINK e

g lERE
®

SEF916M

Harness layout

ECM
(ECCS contral module)

"
Mass air flow sensor

MEE4TBF . harness conhnector . MEF48zE

ST

Under the front passenger's seat

Engine ground BF

HA

- | oy
EF & EC-83 . 255




TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

OISCONNECT

Gl | o

D O

SEF166M

INSPECTION START

¥

GHECK POWER SUPPLY.

1} Disconnect mass air flow sensor har-
ness connector.

2) Turn ignition switch “QN".

3) Check voltage between terminal (@
and ground.

Voltage: Battery voltage

DISEDNKECT DICONNECT

&S
15

[ ecn F]qucomscma[[

17

& UL

SEF18TM

NG

OK

h 4

Loosen and retighten ground screw.

E h 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connectar.

3) Check harness continuity between
terminal (8} and ECM terminal 3.

Continuity should exist.

NG

& DISCONNECT
H.S.

[[—_Ecn__jo| conNEcToR]

&

€

o

lokblgh

(]

SEF168M

oK

v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Check harness continuity between
ferminal & and ECM terminal (8.
Continuily should exist.

NG

hd

CK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{Mass air flow sensor).

Refer to “Electrical Components
Inspection™.

(See page EF & EC-133))

NG

Y

OK
r

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-84

Replace mass air flow
sensor.

256



TROUBLE DIAGNOSES

Diagncstic Procedure 24 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINALL CHECK

h 4

1) Frase the diagnostic test mode Il
{Self-diagnostic results). (See page
EF & EC-37))

2) Perform driving fest.

3) Perform the diagnaostic test mode HI
(Seli-diagnostic results) again.

{See page EF & EG-37))

NG

Y

OK

Y

INSPECTION END

EF & EC-85

Recheck ECM pin termi-
nals for damage or the
connection of EGM har-
ness connector.

@i

Wil

FE

ClL.

TR

ko

HA

EL



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic frouble code No. 13)
@ (MALFUNCTION INDICATOR LAMP ITEM)

ECH
(ECCS
CONTROL
MODULE)
(Main harness)
12— LG/R
21— B 1
g9— B
D&
18 18
2921 2129 B
i '3
ag
ENGINE COOLANT
TEMPERATURE
SENSOR
SEF290M
Harness layout
ECM
(ECCS control module)
/
Ve
p
J
/
R
—_— 4
Under the front passenger’s seat
. MEF478F

EF & EC-86 »55



TROUBLE DIAGNOSES

{

DISCONKECT

=5
sl =

'

‘9.

(=D
(25

oy

€
@

\

SEFQ86J

Diagnostic Procedure 25 (Cont'd)

INSPECTION START

¥

CHECK POWER SUPPLY.

1} Disconnect engine coolant tempera-
ture sensor harness connector.

2) Turn ignition switch "ON",

3) Check voltage between terminal
and ground.
Voltage: Approximately 5V

NG

A€
T

OK

E v

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF”.

2) Check harness continuity between
terminal (B} and engine ground.
Continuity should exist.

NG

OK

A 4

Y

Repair harness or con-
nectors.

SEF087J

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “'Electrical Components
Inspection™.

{See page EF & EC-133)

NG

Y

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Y

Trouble is not fixed.

Check ECM pin terminals for damage
ar the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest,

Replace engine coolant
temperature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

1} Erase the diagnostic test mode 111
(Self-diagnoslic results). (See page
EF & EC-37)

2) Perform driving test.

3) Perform the diagnostic test mode 1|
(Self-diagnostic resulis) again.
(See page EF & EC-37))

NG

Y

OK

¥

INSPECTION END

EF & EC-87

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

(7

WA

EM

LG

FE

cL

MIT

AT

TE

EL

D)
259



TROUBLE DIAGNOSES |

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) (Switch ON/OFF diagnostic item)
@( (MALFUNCTION INDICATOR LAMP ITEM)

B
Al BT
ECM (ECCS |_{___J a0
CONTROL o
i e S DD B /’
ADAPTER CONNECTOR e
. Reter to 15t page [::— £ COMBINAUON METER
(Foldout page) - 17 Bl
BODY GROUND S T E
E e it R smy
T T [Refer to last pagc
(Foldout pagel. f 2l
Main harness) @——— e s e i
- B ~—LIS—— B
. d O— =4 —— R ——KI&—— R &)
1 & e
£ E; Qo QO BRI
[AEFRATNI)
e x oL
@) | = Heo
7 @ p@ B
@1 S @@ (Instrument
harness) 28 =22
=i d re
Y
(Engine :
32 32 Tr— WL — harness) «z
®®. @; AT mode |
®(®
™) : M7 mode!
@: Wagon mode |
VEHICLE @ : Truck mode |
SPEEQ
SENSOR
SEF772N

Harness layout

ECM
{ECCS control module)
/!

Under the front passenger’s seat

MEF478F

EF & EC-88 -



TROUBLE DIAGNOSES

. DISCONNECT

—ac—g  DSCONNEET
By
€

L

Ech Pic ONNECTOR”

albjc e_
gk [7]°[i{k

;._'I

32
/

MEF484F

Diagnostic Procedure 26 (Cont’'d)

INSPECTION START

4

CHECK SPEEDOMETER FUNGTION. NG | Check vehicle speed sen-
Make sure that speedometer functions "] sor and its circuit.
properly. {Refer to EL section.)
OK
A J
NG

CHECK INPUT SIGNAL GIRCUIT.

1) Turn ignition switch “"OFF"".

2) Disconnect ECM harness connector.

3) Disconnect combination meter har-
ness connector

4) Check harness continuity between
ECM terminal @ and terminal @.
Continuity should exist.

Y

Check the fellowing.
e Harness connectors
. @D
e Harness continuity
between ECM and com-
bination meter
It NG, repair harness or
connectors.

OK

¥

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

&

A

LC

Fle

Perform FINAL CHECK by the following procedure after repair

is compleled.

FINAL CHECK

1) Start engine.
2} Perform switch ON/OFF diagnosis.
(See page EF & EC-40.}

NG

Y

CK

Y

INSPECTION END

EF & EC-89

Recheck ECM pin termi-
nals for damage or the
connection of ECM bar-
ness connector.

8T

BE
=7

A



TROUBLE DIAGNOSES

Diagnostic Procedure 27
IGNITION SIGNAL (Diagnostic trouble code No. 21)

TONITION SWITCH
[GNITION COIL OFFTACETON [ ST ]

ﬁslsmﬁ ) 1 clolo
CONDENSER g €] 8 n‘j
?gfﬁgl STOR @:nbw 4 o]
S 5]

;:] HE

[}
A EEED
@ 2
/ e
%m_l o =
B BID]

1 Enging control harness)

(Ll =m
m™. o NN
z aF [H
& o
BATTERY =
Main harnacsh
ENSINE
GROUND

SEFS00N

e N N N /
Power transistor \&\

N
I By
Ignition coil harness
connector
) Y
~ ’ No.5 injector
Under the front passenger's seat- /J > -
MEF478F MEFA85F

Resistor and condenser
Q\arness connector Y i
A IRORY MEF486F




TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont’'d)

., DISCONNECT
] 1) E@ INSPECTION START
o | 48
|
CHECK POWER SUPPLY. NG T'Check the following. al
1) Disconnect ignition coil harness con- "{® Harness connectors
nectar. s
] 2) Turn ignition switch “ON"". e Harness continuity
3) Check voltage between terminal (@) between ignition coil and MIA
and ground. ignition switch
Voitage: Battery voltage If NG, repair harness or
V = OK connectors.
SEF0u2.t ¢ Em
CHECK GROUND CIRCUIT-1. NG‘ Repair harness or connec-
|_ DISCONNECT 1) Turn ignition switch "OFF!". 7 tors.
ﬁ 2) Disconnect resistor and condenser
DISCONNECT O T harness connector. LG
E 3) Disconnect power transistor harness
eld — connector.
@ e ﬂ @lnli E 4} Gheck harness continuily between
terminals () and @,
Continuity should exist.
+OK -
.. Q] CHECK GROUND CIRCUIT-2. NG [check the following
[ ; | : 1} Check harness continuity between “'| ® Harness connectors
i terminal () and engine ground. @
MEF746F Continuity should exist. e Harness continuity GL
between power {ransis-
— BISCOHNELT OK tor and engine ground
] \EL] Iif NG, repair harness or
. connectors. T
D]
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following. A
1) Disconnect ECM harness connector. " | ® Harness connectors AT
2) Check harness continuity between ter- s
minal (€ and ECM terminal (3. e Harness continuity
Continuity should exisl. between resistor and TE
ECM harness connector i
OK If NG, repair harness or
connectors.
SEF094J ED
CHECK OUTPUT SIGNAL CIRCUIT. NG [Check the tollowing.
D LISCONNEST 1} Check harness continuity between ter- " | ®« Harness connectors
DISCONNECT it minal @ and ECM terminal (). , (D EA
% E.éD 18, G@ Continuity should exist. e Harness continuity
between power transis-
— OK tor and ECM harness
F ECM__ [o| EUNNEGTOIﬂI &d connector BA
3 elf If NG, repair harness or
connectors.
o CHE.C?K COMPON.ENT NG> Replace malfunctioning BR
(Lma) {ignition coH_, resistor and condenser, component(s).
power transistor).
Refer 1o "‘Electrical Components 8T
MEF747F| [ Inspection”.
(See page EF & EG-133)
DISLONNECT ) DISCOMKEET lOK
V1S B
— Disconnect and reconnect harness con-
' H’ ECH_ 9| CONNEGTORJ C—m—l) nectors in the circuit, and retest.
! lTrouble is not fixed. A
Check ECM pin terminals for damage
or the connection of ECM harness con- _ :
™ nector. Reconnect ECM harness con- EL
(Lﬁﬁ) . & nector and retest.
SEF172M i
EF & EC-91



TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK
v
1) Erase the diagnostic test mode Il NG | Recheck EGM pin termi-
(Self-diagnostic results). {See page "| nals for damage or the
EF & EC-37)) connection of ECM har-
2} Perform driving test. ness connector.

3} Perform the diagnostic test mode 1lI
{Self-diagnostic resulis}) again.
(See page EF & EC-37.}

OK

¥
INSPECTION END

Diagnostic Procedure 28

ENGINE CONTROL MODULE (ECM) {Diagnostic trouble code No. 31) @( (MALFUNCTION

INDICATOR LAMP !TEM)

INSPECTION START

b4

1) Turn ignition switch "ON"". Yes | meplace ECM.

Y

2) Erase the diagnostic test mode Il
(Seli-diagnostic results).

(See page EF & EC-37)

3) Perform diagnostic test mode |l
(Self-diagnostic results) again.
{See page EF & EC-37))

Does ECM display Diagnostic trouble

code No. 31 again?

No

Y

INSPECTION END

EF & EC-92
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TROUBLE DIAGNOSES

Diagnostic Procedure 29

EGR FUNCTION (Diagnostic trouble code No. 32) {5 (MALFUNCTION INDICATOR LAMP
ITEM )

harness) in EL section )

Gt
B RaC SOLENOLD IGNLTION SWiTCH
HODULEY () VALVE OFF[ACC] ON 1 5T
@ . 1 Q1010 M/ﬁ‘\
2 olOo ] Hl
! 1 92— L/W — E] E [6] 8
5 O
@ -
=%
| 83 HE@D
[+ ]
FUSE BLDCK I LG
Erngine (Refer to ~POWER T3
control SUPPLY ROUTING# £ o

FE

E
® @
B/W—@ B—B/W

W B

CL
(Main harnesg) &Eﬁl

et w
% ’ % 3
B/W— RI ——B/W G'% - MT

P HE S
®0

(Wi
. Truck mode!l
ADAPTER CONNECTOR
;. Wagon mode | [Refer to last page AT
{Foidout page.
BATTERY —
BIE| TF
SEF773N
PD
Harness layout
ECM AR =)

{ECCS control module) EGHC-soIenmd ~
4 valve harness 2 '
7 gohnector ( D _
/ e G
/ it fﬁ ¥
1‘ = 4 % BPT valve
. -

{@

'4 .

r 4 Front ' BR

( &

Compressor %
Under the fmnt\passenger"s seat \)[ ST
MEF478F MEF487F

BIF
HA
EL
D)

EF & EC-93 -



TROUBLE DIAGNOSES

ORI
; &

i

Vacuum hose connected
to EGR valve

MEF488F

Diagnostic Procedure 29 (Cont’d)

INSPECTION START

COMNECT

|

==

[T EcH || CoNNECTOR] Hs

fo
&) &

==
R Improper connection

SEF816F

|_E o MSCONNELT

5y

A€

V]

o C

@)
i\

SEF321J

A J
CHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENTS
VALVE. | (EGR valve and EGR
1) Jack up drive wheels. temperature sensor).
2) Start engine and warm it up suffi- Refer to "‘Electrical Com-
ciently. ponents Inspection”.
3) Perform diagnostic test mode Il (See page EF & EC-135.}
{Self-diagnostic results). NG
Make sure that diagnostic trouble
code Ne. 12 is not displayed.
Make sure that beth camshaft posi-
tion sensor and ECM's CPU are not
in “fail-safe” slate.
4) Set shift lever to 1st position. Y
5) Keep engine speed at about 2,000 Replace malfunctioning
rpm. component(s).
6) Disconnect vacuum hose to EGR
valve.
7) Make sure that vacuum exists.
Vacuum should exist.
NG
E h 4
CHECK CONTROL FUNCTION. OK | CHECK VACUUM HOSE.
1) Check voltage between ECM terminal 1) Check vacuum hose
and ground under the follow- for clogging, cracks
ing conditions. and proper connection.
Voltage:
At idle
Approximately 0V
Engine speed is about
2,000 rpm
Baltery voltage
NG
m Y
CHECK POWER SUPPLY. NG | check the following.
1) Stop engine. | @ Harness connectors
2} Disconnect EGRGC-solenoid valve har- .
ness connector. ® “15A" fuse
3) Turn ignition switch ""ON"". e Harness continuity
4) Check voltage belween terminal @ between EGRC-sole-

and ground.
Voliage: Baltery voltage

lOK

@

EF & EC-94

noid valve and ignition
switch
I NG, repair harness or
connectors.
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TROUBLE DIAGNOSES

||—'L: DISCONNECT

o) DISCONNECT
H.S. 15.
[ EcHM Yo CONNECTOR])
102

&

SEF176M

Diagnostic Procedure 29 (Cont'd)

ROAD TEST

Test condition

Drive vehicle under the following conditions
with a suitable shift position.
(1) Engine speed:
2,100 £ 300 rpm
{2) Intake manifold vacuum:
A/T: =26.7£4.0 kPa
{200 + 30 mmHg, -7.87 £ 1.18 inHg)
M/T: =32.7 £ 4.7 kPa
(245 + 35 mmHg, —9.65 = 1.38 InHg)
Driving mode

Vehicle
driving

dling +

: Test
@ condition
‘/W .
Ignition @ ® ®: L1r :f;t:nds
switch;
OFF Time

Until green and red LEDs go off.

(1) Start engine and warm it up sufficiently.

{3} Turn off ignition switch and keep it off
until green and red LEDs go off.

& Start engine and make sure that air
conditioner switch and rear defogger are
turned ““OFF" during driving test.

(#; Keep engine running for at least 3 minutes.

(5 Shift to suitable gear position and drive in
“Test condition” for at least 11 seconds.

(8) Decrease engine revolution to less than
2,000 rpm. .

(D) Repeat steps Bthrough &at least 1 time.

SEF302HA

®
l
CHECK OUTPUT SIGNAL CIRCUIT. NG, Check the following.
1) Turn ignition switch "OFF". e Harness connectors
2) Disconnect ECM harness connector. &, Tl
3) Check harness continuity between e Harness continuity
ECM terminal and terminal (). between EGRC-sole-
Continuity should exist. noid valve and ECM
Resistance: 2
OK Approximately 002
If NG, repair harness or
conneclors.
EM
¥ NG
CHECK COMPONENT »| Replace EGRC-solenoid
(EGRC-solenoid valve). valve. ~
Refer to ''Electrical Components LG

Ingpection”.
(See page EF & EC-134.)

lOK

Check resistance of EGR temperature
SEensor.
(See page EF & EC-135.)

:

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

lTroubie is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

FE

cL

MT

AT

Perform FINAL CHECK by the following procedure after repair TF

is completed.

CHECK

MALFUNCTION INDICATOR LAMP

SEF177M

EF & EC-95

FINAL CHECK PO
' agnost EA
Erase the diagnostic test mode Il (Sel-
diagnostic resuits).
{See page EF & EC-37))
Make sure diagnostic trouble code No. B
55 is displayed in Diagnostic Test Mode s
113
\d
Perform driving test under the following
conditions. &
1} Warm up engine sufficiently.
2) Use test driving modes indicated in
figure
v Comes
on
Make sure that malfunction indicator »| Recheck ECM pin termi- HA
lamp does not come on during driving nals for damage or the
test. connection of ECM har-
ness connector.
lDoes not come on. EL
INSPECTION END
DX
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TROUBLE DIAGNOSES

Diagnostic Procedure 30

HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33) @( (MALFUNCTION
INDICATOR LAMP ITEM)

ECM (ECCS

CONTROL
MODULE)

104 %

m IGNITION SWITCH

ON or START

FUSE BLOCK
Refer to “POWER T*—®@———8/W—— RS —
td

SUPPLY ROUTING
n EL section.} g

ADAFTER CONMECTOR
[Refer to last page

(Foldout pagesr.]

-s/w—’

HEATED
OXYGEN
SENSOR

Jaz2h
3
R
106—B-/Y B
o) | =
[:1]
™Maln harness) g@
19— W — o e e e =0 =
-------------------------- Fit ENGINE
19 19 L{ BROUND
-
WEN
@ o

BE®

®0

+ Truck model

: Wagon mode |

QINT
ONNECTOR-

SEF774N

Harness layout

ECM
(ECCS control module)
/

Under the front passenger’s seat

MEF478F

Heated oxygen sensor
harness connector

MEFA89F

Engine ground ;

MEF481F

EF & EC-96



TROUBLE DIAGNOSES
Diagnostic Procedure 30 (Cont’d)

INSPECTION START

'

CHECK HEATED OXYGEN SENSOR OK.__ INSPECTION END &l
CIRCUIT.
1) Start engine and warm it up suffi-
ciently. RA
2) Run engine at about 2,000 rpm for
about 2 minutes under no-load.
SEF285H 3) Keep engine speed atl2,000 rpm and EM
- make sure that green inspection e
E lamp on ECM goes ON and OFF.
— lTﬂ‘i‘! DISEONNECT
o> 24 € G | Ie
B ;
CHECK POWER SUPPLY. NG | check the following.
1} Stop engine. ¢ 15A fuse
2 O 2) Disconnect heated oxygen sensor ¢ Harness continuity
harness connector. between heated oxygen
3) Turn ignition switch “ON". sensor and ignition EE
% 4) Check voltage between terminal (® switch
3 = and ground. If NG, repair harness or
SEF327) Voltage: Baltery voltage connectors. cL
oK
. : ¥
Loosen and retighten ground screw. T

QISCONNECT ) DISCONNECT
€ [H
ol connECTOR ]
! | @l v AT

106 . NG
CHECK GROUND CIRCUIT.

o

[_Ecn

Repair harness or con-

A4

1} Turn ignition switch "'OFF”. nectors.
2) Disconnect ECM harness conneclor. TE
- 3) Check harness continuity between
([‘Ea) R ECM terminal and terminal @.
Continuity should exist.
MEF491F PD

OK

m DISCONNEGT W DISCGNNEET E] ]
= E D EB CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or con- FA

¥

—T 1 1) Check harness continuity between nectors.
ll EcH__ [ GONNEBTtﬂl alblc ECM terminal @ and terminal (®. '
19 Continuity should exist. _ R&
QoK
h A
D,
n Disconnect and reconnect harness con- BR
(Lﬁiﬂ nectors in the circuit, and retest.
SEE182M vTrouble is not fixed. &rT

Check ECM pin terminais for damage

or the connection of ECM harness con- -
nector. Reconnect ECM harness con- BF
nector and retest.

oK
Y A
Replace heated oxygen sensor.
EL
o



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL. CHECK

v

1) Erase the diagnostic test mode Il

EF & EC-37.)

2} Perform driving test.

3) Perform the diagnostic test mode Il
(Self-diagnostic results} again.
(See page EF & EC-37.)

NG

hd

(Self-diagnostic results). (See page -

oK

A 4

INSPECTION END

.EF & EC-98

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

270



TROUBLE DIAGNOSES

Diagnostic Procedure 31
KNOCK SENSOR (Diagnoslic frouble code No. 34)

SENSCR G

ECM_(ECCS
FoSILEr E
MA
>
=

J11E

ol / 1
% EE |

1
: ]
i s
i
27— W e P s
[ Main harness)

m
&)
ENGINE

GROUND TF

MEFA25E

=

D O
& @

FE

JOINT
CONNECTOR-A

CL

MT

PR HEH PP R R

AT

Harness layout PD

ECM

%
(ECCS control module — ™~
7 ) ) G A
/ Knock sensor
/ 4 sub-harness connectar <2~ -
I /‘ Y

——
AN 71 A

BR

Under the front passenger’s seat-

MEF478F ) A MEF480F ST

BF

A




TROUBLE DIAGNOSES

DISCONHECT

HS

wl

- DISCONNECT
I'
i

[__cH ﬁcouuscroﬂ] é :5 <)

27

(&

SEF184M

Diagnostic Procedure 31 (Cont’'d)

INSPECTION START

Y

Loosen and retighten ground screw.

3

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector
and knock sensor sub-harness con-
nector. )

2) Check harness continuity between
terminal (&) and ECM terminal €.
Continuily should exist. '

NG

OK

k4

Repair harness or con-
nectors.

CHECK COMPONENTS

{Knock sensor).

Refer to "'Electrical Components
Inspection'’.

(See page EF & EC-137))

NG

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

Replace knock sensor.

1) Erase the diagnostic test mode I
(Seli-diagnostic results). (See page
EF & EC-37.)

2) Perform driving test,

3} Perform the diagnostic test mode 1l
(Self-diagnostic results) again.

(See page EF & EG-37)

NG

CK

Y

INSPECTION END

EF & EC-100

Recheck ECM pin termi-

nals for damage or the
connection of EGM har-
ness connector.

272



TROUBLE DIAGNOSES

Diagnostic Procedure 32

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) 5 (MALFUNCTION
INDICATOR LAMP ITEM)

Gl
EGR
TEMPERATURE
SENSOR
EGM_(ECCS BA
CONTROL
MODULE)
5 EM
€@ g% \
5 Le
B ]
(Engine
8 contrai
harness)
I
a— Gr8 22
m
a @ER ~E
X @
. 2 CL
S]]
AT
Main harness)
EEy ——
AT
TF
SEF318M
PD
Harness layout
ECM Ar nlagui:\a‘t\or F
{ECCS control module) *
s
R
=g
EGR temperature sensor BR
harness connector
NN
Under the front ;}assenger’s seat / | SV]T
MEF478F . MEFag2F

EF & EC-101 273



TROUBLE DIAGNOSES

B

e DISCONNECT

b 18.

ol

SEF676J

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

v

E]

(&

Q]

SEF1104

CHECK POWER SUPFPLY. NG, Check the following.

1} Disconnect EGR temperature sensor ® Harness connectors
harness connector. &m

2) Turn ignition swiich “ON"'. o Harness continuity

3) Check voltage between terminal @ between ECM and EGR
and ground. temperature sensor
Voltage: Approximately 5V If NG, repair harness or

connectors.
OK
B y G

CHECK GROUND CIRCUIT. »| Check the following.

1} Turn ignition switch “QFF". ¢ Harness cenneclors

2) Check harness continuity between &m
terminal () and engine ground. e Harness continuity
Continuity should exist. between ECM and EGR

temperature sensor
OK If NG, repair harness or
connectors.
4
NG

CHECK COMPONENT

{EGR temperature sensor).
Refer to “Electrical Components
Inspection™.

(See page EF & EC-135))

LOK

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

L Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Y

Replace EGR tempera-
ture sensor.

Pertorm FINAL CHECK by the following procedure after repair

is completed.

FINAL GHECK

:

Erase the diagnostic test mode {1l (Seli-
diagnostic results).
{See page EF & EC-37.)

.

1) Start engine and warm it up suffi-
clently.
2) Perform driving test for more than 15

minutes
!

Perform diagnostic test mode Il (Self-
diagnostic results).
(See page EF & EC-37))

NG

b

lox

INSPECTION END

EF & EC-102

Recheck ECM pin termi-
nats for damage or the
cannection of ECM har-
ness connecfor.

274



TROUBLE DIAGNOSES

INDICATOR LAMP ITEM)

Diagnostic Procedure 33
THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) |5z (MALFUNCTION

ECM [ECCS
CONTROL
MODULE)

2624

:
:

)| 2

o b P

(Main harrness)

_ e mmmmmm—m————— q

20 W

21— B ool

20 29— B ::

[21[29} i
i

[l
29121
v.ii
Skn
=i 7 3?— P/B — /
\ B} g
THROTTLE ENGT!NE
oo LTLoN GROUND
MEF426E
Harness layout
ECM
(ECCS control module)
/
Ve
k4
7
/
: e
)
— {
- ’ Throttle pesition sensor
Under the front passenger’s seat
MEF478F harness connector MEF493F

EF & EC-103

[FlE

cL

MT
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TROUBLE DIAGNOSES

L

{
@&

=

SEF116J

a6 o €&
|
(& !
) SEF117J

m DISCONNECT
| €

Diagnostic Procedure 33 (Cont'd)

INSPECTION START

¥

CHECK POWER SUPPLY.

1) Disconnect throttle position sensor
harness connector.

2) Turn ignition switch “ON'".

3) Check voltage between terminat (€
and ground.
Voltage: Approximately 5V

NG

oK
¥

Loosen and retighten ground screw,

E A 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF".

2) Check harness continuity between
terminal @) and engine ground.
Continuity should exist.

NG

Y

MSCONNECT DISCONNEET

H.S. 1s.

[C__Ecn__d| connector]

20

@ t

SEF187M

OK

¥

Repair harness or con-
nectors.

CHECK INPUT .SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal @ and terminal @,
Continuity should exist.

NG

hi

CK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{Throttle position sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-135))

NG

¥

OK

) 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest,

Trouble is not fixed,

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-104

Replace throttle position

sensor.
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TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A 4

1) Erase the diagnostic test mode 11l
{Self-diagnostic resulis). {See page
EF & EC-37)

2) Perform driving test.

3) Perform the diagnostic test mode 11l
(Self-diagnostic resulls) again.
{See page EF & EC-37.}

NG

oK

L 4

INSPECTION END

EF & EC-105

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

WA

EM

LC

cL

LN

AT

TF

PO

A

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSES

Wet with fuel?

SEF832F

Diagnostic Procedure 34

INSPECTION START

'

Start engine and warm it up sufficiently.

hd

Make sure engine runs smoothly at idle

B

ROAD TEST

Test conditions

Drive vehicle under the following conditions
with sultable gear position.
(1} Engine spoed:
M/T: 2,600 + 600 rpm
A/T: 2,500 +700 rpm
{2) Intake manlold vacuum:
-53.3+6.7 kPa
{(~400 + 50 mmHg, —15.75 + 1.97 InHg)

Driving mode (A): More than
13 minutes

: More than
20 minutes
at idle speed

. 10 seconds
at test
condition

: 2 minutes

Test at idle speed

condition-----~-—-------

Engine 0]
running

3 {2

tgnition
switch:
OFF

Until red LED goes off.

Start engine and warm it up sufficiently.

Turn off ignition switch and keep it off

urdil red LED goes off.

Start engine and keep it running for more

than 13 minutes.

Turn off ignition switch and keep it off

until red LED goes off.

Repeat steps @ through @ for a total of

3 times,

Start engine and keep it at idle speed for

more than 20 minutes. H engine stalls or

ignition turns off within 13 minutes after

engine is started, return to step @. i

over 13 minutes, restart step ®.

Shift to suitable gear position and drive

in "'Test condition” for at least 10

seconds. If the following conditions accur

during step @, return to step &.

® Engine races over 4,000 rpm or hardly
accsterates for more than 10 seconds.

& Engine stalls or ignition turns off.

Keep engine at idle speed for more than

2 minutes.

@ ® ® @ 8

SEF831N

after warming.

INJECTOR LEAK (Diagnostic trouble code No. 45)
_ @( (MALFUNCTION INDICATOR LAMP ITEM)

Runs smoothly.

Does not run
smoothly

h 4

Set the diagnostic test mode selector of
ECM to Diagnostic Test Mode 1.

hd

Race engine two or three
times under no-load, then
run engine at idle speed.

h 4

Check if the green inspection lamp on
ECM stays off during 10 seconds at idle
condition.

Stay off
Does not

stay off.

Y

Set diagnosis to Diagnos-
tic Test Mode il and
check that red and green
inspection lamps on ECM
blink aimost simulta-
neously at 2,000 rpm
under no-load.

Does not blink.
Blinks.

Check mixture
ratio feedback sys-
tem,

{See page EF &
EC-24.)

Check idle
CO%.
(See page
EF &
EC-24.}

' L 4

INSPECTION END

Remove all spark plugs from cylinder
head. Is any plug wet with fuel?

Yes

Y

LNO

Y

Replace injector which
supply cylinders having
wet spark pfugs.

Remove injector assembly.

(See page EF & EC-139.)

Keep fuel hoses and ail injectors con-
nected to injector gallery.

k4

Drips.

Turn ignition switch “"ON"’.
Make sure fuel does not drip from injec-
tor.

\d

lDoes not drip.

Go to FINAL CHECK.

Replace the injectors from
which fuel is dripping.

EF & EC-106
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TROUBLE DIAGNOSES

CHECK

MALFUNCTION INDICATOR LAMP

Diagnostic Procedure 34 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

¥

SEF17TM

Erase the diagnestic test mode [il (Self-

diagnostic results).

(See page EF & EC-37.)

Make sure diagnostic troubie code No.

55 is displayed in Diagnostic Test Mode

1.

1} Start engine and warm it up suffi-
ciently.

2) Disconnect mass air flow sensor har-
ness connector and run engine for at
least 30 seconds at 2,000 rpm

3) Stop engine and reconnect mass air
flow sensor harness connector.

4) Make sure Diagnostic trouble code
No. 12 is displayed in Diagnostic
Test Mode II. '

5) Erase the diagnostic test mode Il
{Self-diagnostic results). Make sure
Diagnostic trouble code No. 55 is dis-
played in Diagnostic Test Mode 111,

Perform driving test as indicated in fig-
ure 81 .
C
(C v Comes
on

Make sure that malfunction indicator
lamp does not come on during engine
test.

.
>

Does not come on.

Y

INSPECTION END

EF & EC-107

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

MA

EM

LC

FE

CL

T

AT

ST

BF

HA



TROUBLE DIAGNOSES

Diagnostic Procedure 35
INJECTOR CIRCUIT (Diagnostic trouble code No. 51) @( (MALFUNCTION INDICATOR LAMP

ITEM)
REk STy s 1o
Som eSS NO. 1 NO. 2 NO. 3 NO 4 pey NO.S NO. 6 1 Olo[0
MODULE p 01O ]
3 ol
Z &
K v /\?‘ : ©
D (B @D (D @y W
@ [+1 xm [ 4} rde]
- = ) E=
| (I 2 3
. . * 2 a

4L6—W/R

Engine
harness

control
>

]

(Main harness!

LT

]

T}

: For Brazil
(F): Except

FUSIBLE LINK @

B:Em:E] HE»W/R
& :E E—w/a

BATTERY =

SEF77EN

Harness layout

Under the front passenger's seat

ECM
(ECCS control modute}
/

!

MEF478F

Ignition coil

{ TN

C =
Injector hamess connector

!

LT .

MEFA484F

EF & EC-108

280



TROUBLE DIAGNOSES

ﬂf ECH |Oi connecrﬂl
DISCONNECT
DISCONNEET 1 0' %
No. 1, 3, 5
injector
- © o
(For Brazn) —_ =
SEF832N
B8]
DFSCUNNEET .
(For Brazil)
(albje ® O
w e f}—__f
{For Brazil)
SEF833N
|-;]._- DISCONNECT DISEDNMECT
: A€
D iqcounscmni {albh
101 103 105 j
SEF189M
D]
=h DISCONRECT UISCONNECT (5
ula,
)
™ EcM Aycﬁnuuecmgﬂ /
1 I oA
150 112 114 aTElc[dy
Leiflglh/
j
\ _J
SEF190M

Diagnostic Procedure 35 (Cont’d)

INSPECTION START

h
CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect harness connectors for "| ® Joint connector-A
No. 1, No. 3 and No. 5 injectors.
2) Disconnect ECM harness connector. # Harness connectors
3) Check voltage following figure L
: e “BR" fusible link
Voltage: Batftery voltage e Harness continuity
4) Disconnect sub-harness connector between battery and
aw for Ne. 2, No. 4 and injector
No. & iniectors. & Harness continuity
IE] 5) Check voltage between terminal between battery and
and ground, ECM
Voltage: Battery voltage ¢ Harness continuity
OK between igniticn switch
and injector (For Bra-
zih
i NG, repair harness or
connectors.
¥
CHECGK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Check harness continuity follow- "| » Harness connectors
ing figure for No. 1, No. 3 @ |
and No. 5 injectors. e Harness continuity
Continulty should exis!. between injector and
2) Disconnect sub-harness connectors ECM
@y , far No. 2, No. 4 and If NG, repair harness or
No. 6 injectors. connectors.
I8 3) Check harness continuity follow- -
ing figure [8 .
Continuity should exist.
OK
3
CHECK COMPONENT NG | Replace injector.
{Injector}. i
Refer to "“Electrical Componenis
Ingpection”.

{See page EF & EC-137)

oK

¥

Disconnect and reconnect harness con-
nectors in the circuit, and refest.

¥

Trouble Is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-109

A

EM

FE

cL

T

AT

TF

DX
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TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is compleied.

FINAL CHECK

h 4

1) Erase the diagnostic test mode I
(Self-diagnostic results). (See page
EF & EC-37))

2} Perform driving test.

3} Perform the diagnostic test mode HI
(Self-diagnostic results) again.
(See page EF & EC-37))

NG

Y

OK

h 4

INSPECTION END

EF & EC-110

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 36
CLOSED THROTTLE POSITION SWITCH (Switch ON/OFF diagnostic item)

ECM_(ECCS : el
CONTROL
MODUL E)

WEA

Main harness)

E3— LAY
Li— P

FIE

TR E TR A @
&

E
w7
' CL
5 2075 (%)
: i
l z T
wZ Wz
) oo
O+~ T Q=T
[T ] =0
pAni BE Do
BELE EFE3 AT
THROTTLE _
POSITION
SWI TCH
_ TF
SEF320M
Harness layout D)
ECM e 1
Distributor
(ECCS control module) i . ﬁ‘w EA
s ; rClosed throttle position in

switch harness connector

Under the front passenger's seat

MEF478F MEF496F . ST

BF
IFlA&

EL

EF & EC-111 o83



- TROUBLE DIAGNOSES

&

? DISCONKECT
i €

5
B
ol

o
w

Diagnostic Procedure 36 (Cont’'d)

INSPECTION START

SEF121)
|E o |‘-ﬂ‘§ DISCONNECT
A€
t
)
SEF7H64

y

CHECK POWER SUPPLY.

1} Disconnect closed throtile position
switch harness connector.

2) Turn ignition switch “ON",

3) Check voltage between terminal @&
and ground.
Voltage:

Baltery voltage

NG

Y

OK

Repair harness or con-

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2} Check harness continuity between
terminatl (£} and engine ground.
Continuity should exist.

NG

Y

oK .

Repair harness or con-

nectors.

CHECK COMPONENT

{Closed throttle position switch).
Refer to “Electrical Components
Inspection”.

{See page EF & EC-137))

NG

OK
v

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Replace closed throttle
position switch.

Perform FINAL CHECK by the following procedure after repair

" is completed.

FINAL CHECK

1} Start engine.
2) Perform switch ON/OFF diagnosis.
(See page EF & EC-40.)

NG

Ok

h 4

INSPECTION END

EF & EC-112

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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Diagnostic Procedure 37
START SIGNAL (Switch ON/OFF diagnostic item)

IGNITION SWITCH

OFFTACCI O [ 5T @l
ECM 1 [P NN e)
EoNTROL TS
[13]5]
MOOULE) SN
REi M
5 .
o >
eI EM
(MaTrn harness) L@

JOINT
CONNECTOR-A

|
iG]
olotal

5]

2]

1)
[ofc
G132
CIES
CIE
(<]

et R o PR S

[o] _
B-Y FE
B~Y
. oL
=
&E@
_ 0 T
3. 34 34— BIY —e | it
5
e - AT
BATTERY = ' I
SEFBBEM
Harness layout PD
ECM
ECCS trel mod
{ contro m? ule) EA
Y
7
7 .
J RA
BR
Under the front }asr,enger"s seat-
MEF478F 8T
BF
HA
EL
D)4



TROUBLE DIAGNOSES

ECM

Th
CONMECTOR

34

@

SCONNECT

SEF196M

Diagnostic Procedure 37 (Cont’'d)

INSPECTION START

h

CHECK INPUT SIGNAL CIRCUIT.
1) Disconnect ECM harness connector.
2) Turn ignition switch to "“'ST"'.
3) Check voltage between ECM terminal
@9 and ground.
Voltage: Battery voitage

OK

v

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harngss con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

NG

Check the following.

e Joint connector-A

# Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

1} Turn ignition switch “ON'"".
2} Perform switch ON/OFF diagnosis.
(See page EF & EC-40))

NG

oK

A

INSPECTION END

EF & EC-114

Y

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 38
FUEL PUMP (Not self-diagnostic item)

EF & EC-115

E. FUEL IGNITION SWITCH
PUMP UP OFF[ACCI ON | ST
ECM ECES RELAY ‘ 1 Q 8 clu
contro
BEEE ADAETER connECTOR e BT
o (Foldout page). ] 4 Q
. 5 o]
= [5R] (R E TA
104 [ Py gp— @_l_, 22 ekl
. 32 as Ga) 3
NS ; FHE»
T C ¥ "FUSE BLOCK g g
= (Refer to #POWER E a
-§ $UPEII:Y RO%T[NG)”
— . N Section
B
L] Main harness)
FUEL PUMP
E” o] Dw-L WL = ngl,
(Chassis
- g - . & harnese) @
T [+:]
N
1 = I
< EIE L —@w L L@ Gody - ;lw}an_@] @ZWEL
L] w harness)
o I ©
—] Y O (Chassis harnesg)
1] 2= I o 5@
o I o7 e |l @
l GROUND
= 8® L=y
T4 BODY FUEL PUMP
T (W) - wagon model GROUND
L BATTERY = (T): Truck model
SEF77EN
Harness layout
ECM For Truck
{ECCS control m?dule) Right side frame /
——
,"/ Fuel pump harness
/ —— connector__)
/ .
_! =
i
Under the front T:oassenger's seat < @ Front
MEF478F i MEFA99F
Right side of engine compartment _
" Pl ! ‘ \ \ Fuel tank
- Fuel pump relay Right side frame
U
N Fuel pump harness
/ . connector
f\
<
MEF493F MEF497F

WA

EM

LC

FiE

CL

M

AT

TF

2)

FA

RA

Bi

ST

F

A

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

INSPECTION START

'

<3
o

SEF148J
E 3 ﬁfl DISCONNECT
4 €&
i Fam
RLE
o

SEF911J

{(Wagon) {Truck)

I@ Qf €&

Gl

- DISCONNELT

18
[ ]

Zalb]
\dle

N

OISCONMELT

St

MEF068E

CHECK COMPONENTS

{Fuetl pump and fuel pump relay).
Refer to "'Electrical Components
fnspection’”.

{See page EF & EC-138}

CHECK CVERALL FUNCTION. OK.; INSPECTION END
1} Turn ignition switch “"CN".
2} Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is turned
“ON’".
NG
E A J
GHECK POWER SUPPLY. NG| check the foltowing.
1) Turn ignition switch “OFF". e 10A fuse
2) Disconnect fuel pump relay. & Harness continuity
3) Turn ignition switch “"ON". between ignition switch
4) Check voltage between terminals and fuel pump relay
@, & and ground. If NG, repair harness or
Voitage: Baltery voltage connectors.
OK
v
CHECK GROUND CIRCUIT. NG.; Check the following.
1) Turn ignition switch “"OFF". # Harness conneclors
2) Disconnect fuel pump harness con- , (T, 3D ,
nector. ae , NEW
3) Check harness continuity between ,
terminal (I} and body ground, termi- # Harness continuity
nal (@ and body ground, terminal betwaen fuel pump and
and terminal (8. bedy ground
Continulty should exist. @ Harness continuity
between fuel pump and
OK fuel pump relay
If NG, repair harness or
connectors.
E v
CHECK OUTPUT SIGNAL CIRGUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. nectors.
2) Check harness continuity between '
ECM terminal and terminal (I}.
Continuity should exist.
OK
b 4
NG

A4

o DISCONNECT
iain]
e

| ECM H CONNECTOR

104

|

1

=
&

= DISCONNECT
(el
T5.

Be

SEF197M

OK
. 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-116

Replace malfunctioning
cormnponent(s).
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Diagnostic Procedure 39
IACV-AIR REGULATOR (Not self-diagnostic item)

LACY-ALR EUEL IGNITION SWITCH
REGULATOR PUMP COFF[ACCION [ ST @[{
B RELAY 1 plolo 2
% = 2 SOl ]
-
@ - . A
a JJ EE @ F
) S5 RS N
E Fx wm ¥ o
FUSE BLOCK EM
Engine (Refer to “POWER
control SUPPLY ROUTING~
harness) in EL section.}
106— R/L —
S e | e

Main harness) ;
@@‘ * {Tr LJ
e

|
| FE
: ADAPTER CONMECTOR
! Refer to last page
H {Foldout page). @
! s '
. C_;ﬁ:m GL
I
i
o
| 7 W
i (I): Truck modei &
% : ruc mode
L @: Wagon mode | n
ENGINE AT
GRUUNL BATTERY =
SEFTT7N
TF
Harness layout
I i I L} ]
ECM IACV-air regulator BD)
{ECCS control module) harness connector
/
7 L0
s
/ iz FA
/ . A
L
; RA
11AI?,rake fluid reservoir tank :
vy 22
y A Front /
Under the front ?}assenger’s seat A mEW BR
MEF478F MEF500F
ST
B
HA
ElL
DX



TROUBLE DIAGNOSES

Fuel pump

SEF148J

Diagnostic Procedure 39 (Cont’'d)

INSPECTION START

¥

=Y

E : OISCONNECT
oer A €

@f‘\

W
&

MEF7S7A

GE5) DISCONNECT

TS

MEF7584

CHECK OVERALL FUNCTION. NG | Gheck fuet pump control
1) Turn ignition switch "ON'". "l circuit.
2) Listen to fuel pump operaiing sound. (See page EF & EC-115))
* Fuel pump should operate for 5 sec-
onds after ignition switch is furned
“ON".
OK
E s J
CHECK POWER SUPPLY. NG | Check the following.
1} Turn ignition switch “OFF". e Harness connectors
2) Disconnect JACV-air regulator har- &M,
ness connector. ‘ e Harness continuity
3) Turn ignition switch “ON". between |IACV-air regu-
4} Check voltage between terminal fator and fuel pump
and ground. relay
Battery voltage should exist for 5 If NG, repair harness or
seconds after ignition swilch is connectors.
turned “ON".
OK
¥
CHECK GROUND CIRCUIT. NG | Check the foltowing.
1} Turn ignition switch “OFF”. "| ® Harness connectors
2} Check harness continuity between &>,
terminal (B and engine ground. e Harness continuity
Continuity should exist. between |ACV-air regu-
oK lator and engine
ground
If NG, repair harness or
connsectors.
h 4
NG

CHECK COMPONENT

{|IACV-air regulator).

Refer to “'Electrical Components
Inspection™.

{See page EF & EC-137.)

OK

Y

INSPECTION END

EF & EC-118

L d

Replace IAGV-air regula-
tor.
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Diagnostic Procedure 40
IACV-AAC VALVE (Not self-diagnostic item)

LACY- , 1 @
AAC IGNITION SWITC }
VALVE % OFFTACCI OM | ST
@ 1 [el Kol e
p @) 8 Ll)
3
MA
ECM C [ ol (2 (o}
EoRTROL C 5 3
MODULE / [E
(o) . [ 0]
o o EM
-+
i (Refor ta TRONER
T ater o #
Cnging, SUPPLY ROUTINGS
113 L5— e RArness) in EL section. } L | L@

ADAPTER CONNECTOR
[Refer to last page
{Foldout page).]

@)

%e/wsxw% FE

i e .S mpv

| |

b R b e
&l

T

cL

S
! T =
(Main harness) |J_'|:E|
ST T
§ o
7l
= R
®‘ Truck model ATF
@ © Wagon mode|
BATTERY — TE
SEF778N
Harness layout PD
' ECM
(ECCS control module
odule) FA
7
4
/
/ R&
BR
Under the front ﬁpa.ssenger‘xs seat
MEF478F ST
EF
HA
EL
DX

EF & EC-119 | S



TROUBLE DIAGNOSES

IACV-AAC valveZo,
sub-harness connector

[[€cn o connEGToR]|

T3

&

> / LS
MEF502F
E ﬁ&:! DISCONNECT
@ 8
D O
@)y
o4
)
SEF767J
Vi) DISCONNECT = BISCONNECT
HS. 1s.

b

SEF20CM

Diagnostic Procedure 40 (Cont’d)

INSPECTION START

v Drops.
CHECK CVERALL FUNCTION. o INSPECTION END
1} Start engine and warm it up suffi- "
ciently.
2) Check idle speed.
75050 rpm
(AT in “N" position)
H NG, adjust idle speed.
3) Disconnect IACV-AAC valve sub-har-
ness connector.
4) Make sure that idle speed drops.
Does not drop.
E] ) 4
CHECK POWER SUPPLY. NG | check the following.
1) Stop engine. | e 15A tuse
2) Turn ignition switch "ON". # Harness continuity
3) Check voltage between terminal & between |ACV-AAC
and ground. valve sub-harness con-
Voltage: Battery voltage nector and ignition
oK switch ‘
If NG, repair harness or
connectors.
Y
CHECK OQUTPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
1) Turn ignition switch "OFF". "| nectors.
2) Disconnect EGCM harness connector.
3} Check harness continuity between
ECM terminal (11} and terminal @).
Condinuity should exist.
oK
Y
NG

CHECK COMPONENT
(IACV-AAC valve)

Refer to "'Electrical Components
inspection”.

(See page EF & EC-136.)

OK
4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-120

hJ

Replace IACV-AAC valve.
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Diagnostic Procedure 41
POWER STEERING OIL PRESSURE SWITCH (Not seif-diagnostic item)

ECHM
ECCS

L

CONTROL
MoDuULE?

3
a2
[
=

JHEEEN
<

24

12— RsB

(Main harness)

TP HI R o PR P

Harness layout

POWER
STEERING
0IL

PRESSURE
SWITCH

SEF296M

ECM a \\ Power steering
{ECCS control modute) PR oil pump
y /? )
rd
;
7
/
| AT 2
Power sleering olf pressure //,_‘,f
switch hamess connector
Under the front passenger’s seat Front I
g MEF478F / / / \f I MEF503F
EF & EC-121




TROUBLE DIAGNOSES

[_eon__ || connEcton| ]%

12

Diagnostic Procedure 41 (Cont’d)

€
2 &
o /BNy l

CONNEDT

INSPECTION START

h 4

CHECK CONTROL FUNCTION.
1) Start engine and warm it up suffi-
ciently.
2) Check voltage between ECM terminal
@ and ground.
Voliage:
When steering wheel is
turned qulckly.
Approximately 0 - 2V
Except above
Approximately 4.8 - 4.9V

OK

Y

NG

B v

INSPECTION END

CHECK GROUND CIRCUIT.

-1) Stop engine.

2} Disconnect power steering oil pres-
sure switch harness connector.

3} Check harness conlinuity between
terminal and hody ground.
Continuity should exist.

NG

OK

3

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2} Check harness continuity between
ECM terminal @@ and terminal &).
Continuity should exisl.

NG

SEF201M
B \Tﬂ"ﬁ DECONRECT
g 1s.
l
| I
(&
SEF772J
DSCDNNECT = DISCONNECT
TS
£CcM CONNECTOR b
12
&
ig .
SEF202M

OK

h 4

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Power steering oil pressure switch).
Refer to "'Electrical Components
Inspection’.

(See page EF & EC-138))

NG

hd

OK

h 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Troubie is not fixed.

) 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-122

Replace power steering
oil pressure switch.
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TROUBLE DIAGNOSES |

Diagnostic Procedure 42
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

AJC [NHIBITOR SWITCH ConiTlon swion ‘
nEEn 1A EASAREE ON or START el
ECM (ECCS P Ioolof _
HODULE: iy e ES up
A
ap g |0 - 1§ A
A@ U :
N Re7or to < POWER
Eed r »”
2 SUPELY ROUTING EM
Main hsrness) in EL section. }
| |
R
I | LC

&) Tl r HE |

Ca -

-
wldp bt £ g

ADAPTER CONNECTOR FE
& [Refer to last page "
N @ (Foldout page) .} @
]
=2 8 bes .
‘Engine ﬁéﬁt{FéAL : BE?DY: ‘
harnesss POSITION GROUND
35— LB = RELAY
1 i)
@ i AT mode)
B 5 - \ : %
: MAT mode |
=Ll .
@ ¢ Truck model
NEUTRAL
POSLTION (W) - Wagon mode |
SWITCH TF
SEF7TON
Harness layout PD
ECM Inhibitor switch
(ECCS contral module) harness cannector
/ FA
/ \
/
/
/ RA&
Under the front ;Jassenger’s seat . Frony ‘reservoir tank AN
MEFATBF MEFS05F ST
ka< t l/ﬁ \} [ \
Park/Neutral position relay
BF
Front : HA
‘ Air cleaner
> housing fEf.
MEF504F ﬂ@x

EF & EC-123
295
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— m @ DISCONNELT
=P | %4 €

SEF204M

Diagnostic Procedure 42 (Cont’d)

Neutral position switch

INSPECTION START

ikt
TS,

DISCONNECT

MEF755A

Y

o]

o DISCONNECT
Tz
e

ECM CONNECTOR

P DISCONRECT
A €

35

&

SEF205M

CHECK OVERALL FUNCTION. OK | INSPECTION END

1) Set shift lever to the neutral position. "

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal @ and body ground.

Continuity should exist.
NG
B y

CHECK GROUND GIRGUIT, NG | Check the following.

1} Disconnect neutral position switch "] & Harness connectors
harness connector. , (D

2) Check harness confinuity between e Harness continuily
terminal (& and body ground. between neutral posi-
Continuily should exist. tion switch and body

oK ground .
If NG, repair harness or
connectors,
h 4

CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.

1} Check harness continuity between "] @ Harness connectors
ECM terminal @ and terminal (@). D
Continuity should exist. & Harness continuity

OK between ECM and neu-
tral position switch
It NG, repair harness or
connectors.
Y
NG

CHECK COMPONENT

{Neutral position switch}.

Refer to “'Electrical Components
Inspection’.

(See page EF & EC-138.)

Y

OK

) 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

L4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-124

Replace neutral position
switch.
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Diagnostic Procedure 42 (Cont’d)

D] -
_ [__Fon logacsormscrunj \% |

Inhibitor switch

0.0

SEF206M

@&

DISGONNECT

A 5
€

INSPECTION START

m h 4

CHECK OVERALL. FUNCTION.

1) Shift selector lever to "P" range.

2) Disconnect ECM harness connector.

3) Turn ignition switch “ON’".

4) Check harness continuity between
ECM terminal @5 and body ground.
Continulty should exist.

5) Shift selector lever to 'N” range.

6) Check harness continuity between
ECM terminal @ and body ground.
Continuity should exist.

oK

b4

NG

y

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF".

2) Disconnect Park/Neutral position
relay.

3) Make sure that selector lever is in
"N" range.

4) Turn ignition switch ""ON"',

5) Check voltage between terminal @
and ground.
Voltage: Baltery voltage

6) Shift sefector lever inte “P"” range.

7) Check voltage between terminal (@
and ground.
Voiltage: Baftery voliage

NG

L

INSPECTION END

MEF354E
m DISCONMELT E'
o 24 € (&
D A
o
- SEF712J
fl.ﬁ DISCONNECT m DISCONNECT
A€ 4
&
&) t J |
SEF713J
m UISCDNNEET
A€
(&
) SEF7144

OK

EF & EC-125

Check the foliowing.
CHECK HARNESS
CONTINUITY BETWEEN
INHIBITOR SWITCH AND
BATTERY.

1) Turn ignition switch
“OFF™.

2} Disconnect inhibitor
switch harngss con-
nector.

3) Turn ignition switch
CON'.

4) Check voitage between
terminal (O and
ground.

Voltage: Baitery voli-

age

If NG, check the fol-

lowing.

& 10A fuse

& Harness continuity
between fuse and
inhibitor switch

i NG, repair harness or

connectors.

CHECK HARNESS

CONTINUITY BETWEEN

INHIBITOR SWITCH AND

PARK/NEUTRAL POSI-

TION RELAY.

1} Turn ignition switch
“OFF"".

2) Check harness conti-
nuity between terminal
@ and terminal (2.
Continuity should
exisl.

If NG, repair harness or

connectors.

CHECK COMPONENT

(Inhibitor switch).

Retfer to “Electrical Com-

ponents Inspection”.

(See page EF & EC-138)

WA

EM

LC

FE

CL

AT
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(]

e BISCOHNECT

e}

H.S.

ECM H CONNE| GTGR}

&

35

A €

DISCONNECT

SEF207M

Diagnostic Procedure 42 (Cont’d)

|

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF",

2} Check harness continuity between
terminals (1}, (8 and body ground.
Conlinuity should exist.

NG

Repair harness or con-

OK

Il Y

Y

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1)} Check harness continuity between
ECM terminal @ and terminal (3.
Cantinuity should exist.

NG

Repair harness or con-

\d

OK

L

nectors,

CHECK COMPONENT
(Park/Neutral position relay).
Refer to “'Electrical Components
Inspection’.

(See page EF & EC-138.)

NG

Replace Park/Neutral

Y

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check EGM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-126

position refay.
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Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

1. ECM is located under the passenger seat. For this
inspection, remove passenger seat. @l

A

EM

2. Remove ECM harness protector.

LG

EF &
EC

[Fl2

ECM harness protector

SEF209M GCL

3. Perform all voltage measurements with the connectors con-
nected. MT
Improve tester probe as shown {o perform tesis easily.

AT

TF

PD

FA

%:? RA
Thin wire Tester probe BP}

SEF367I 8Y

EF & EC-127 999



TROUBLE DIAGNOSES

ECM Inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI- _
NAL ITEM CONDITION ‘DATA
NO.
Engine is running.
| L 0.5 - 0.6V
idle speed
1 Ignition signal
| Engine is running. |
I_ i2-1.3v
Engine speed is 2,000 rpm.
Engine is running.
| L_ Approximately 1.0V
idie speed
2 Tachometer
| Engine is running. ]
|_ 27-29V
Engine speed is 2,000 rpm.
[ Engine is running. |
3 Ignition check L 9-12v
ldle speed
| Engine is running. |
|_ 0-1v
idle speed
4‘ ECM power source
{Seli-shutoff} I Engine is not running. !
L BATTERY VOLTAGE
For a few seconds after turning ignition (11 - 14¥)
switch "OFF"”
Engine is running.
I I_ 1.0 - 2.0V
ldle speed
8 EGR temperature sensor
1 Engine is running. (Racing) |
L 0-1.0V
After warming up
' Engine is running. |
L Both A/C switch and blower swiich are 0-1.0v
“ON". '
11 Air conditioner relay
[ Engine is running. | BATTERY VOLTAGE
L arc switch is “oFF", (11 - 14V}
| Engine is running. |
I__ 0-20v
. . Steering wheel is being turned.
12 Power steering oil pressure
switch — _
| Engine is running. I
L . 4.8 - 49V
Steering wheel is not being turned,

EF & EC-128
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Dala are reference values.

- TERMI-
NAL ITEM CONDITION *DATA
NO. '
1.0- 3.0V
16 Mass air flow sensor ] Engine is running. Output voltage varies with
engine speed.
Engine coolant temperature 1.0-3.0v
18 selfsor P I Engine is running. | Output voltage varies with
engine water temperature.
rEngine is running. ]
19 Heated oxygen sensocr 0 - Approximately 1.0V
After warming up sufficiently.
0.4 - Approximately 4V
20 Throtile position sensor [ Ignition switch “"ON" | Output voltage varies with the
throttie valve opening angle.
. Engine is running. f
22 Camshaft position sensor l
P . N Do not run engine at high speed under 0.2 -05V
30 (Reference signal) no-load
| Engine is running. |
27 Knock sensor |__ Approximately 2.5V
Idle speed
28 Throttle opening signal | Ignition switch “ON"' | 0.3 - Approximately 3V
3 Camshaft position sensor | Engine is running. l
amsnalt p Do not run engine at high speed under 2.0 - 3.0V
40 (Position signal} no-load
| Ignition switch "ON"" |
|_ Approximately 8 - 10V
Throttle valve: |dle position
33 Closed throttie position switch
{© side) | Ignition switch “ON” |
|—' Throttle valve: oV
Any position except idle position
34 Start signal Cranking 8-12v
I Ignition switch “ON” ]
ov
. . . Neutral position/Parking
Neutral position switch & Inhib-
3 itor switch
| Ignition switch “ON”’ |
6-7V

L Except the above gear position

EF & EC-129

MA

EM

LE

FlE

CL

PO

HA

EL
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
[ Tgnition switch "OFF" | ov
36 Ignition switch
[ Ignition switch “ON'' I BATTERY VOLTAGE
(11 - 14V)
Thrott! iti sOr &
37 ro"tie postiion sensor power | Ignition switch “ON"' | Approximately 5V
supply
38 — - T
p Power supply for ECM | Ignition switch “ON [ BATTERY VOLTAGE
| Engine is running. ]
L— Both air conditioner switch and blower |8Y
. ) switch are “ON"'.
41 Air conditioner switch
[ Engine is running. | BATTERY VOLTAGE
L Alr conditioner switch s “OFF"'. (11 - 14V)
{ Ignition switch "ON"" |
|_ Approximately 9 - 10V
Throttte valve: Idle position
44 Closed throitle position switch
(@ side) [ Tgnition switch “ON" |
|_ BATTERY VOLTAGE
Throttle valve: (11 - 14V)
Except idle position
46 Power supply (Back-up) Ignition switch “OFF” BATTERY VOLTAGE
(11 - 14V)
101 Injector No. 1
103 Injector No. 3
105 Injector No. 5
Engine is runnin BATTERY VOLTAGE
_ 9 g (11 - 14V)
110 Injector No. 2
112 Injector No. 4
114 Injector Nc. 6

EF & EC-130
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values,

Air conditioner is operating.
Rear defogger is "“"ON".
Headlamps are in high position.

. TERMI-
NAL ITEM CONDITION *DATA
NO.
| Engine is running. | {Warm-up condition)
|— Idle speed 0.7 - 0.9V
(Jack up drive wheels and set shift
lever to 1si position.)
[ Engine is running. | {Warm-up condition)
|— Engine speed is 2,000 rpm. BATTERY VOLTAGE
(Jack up drive wheels and set shift (11-14V)
102 EGRC-solenoid valve lever to 1st position.)
[ Engine is running. | (Warm-up condition)
I— Engine speed is above 3,100 rpm.
{A/T model)
Engine speed is above 2,600 rpm. 0.8 -0.8v
{M/T model})
{Jack up drive wheels and set shift
lever to 1st position.)
[ Ignition switch "ON" |
L For 5 seconds after turning ignition
switch “"ON” 0.7- 0.9V
104 Fuel pump relay [ Engine is running. |
| Ignition switch “ON" |
L BATTERY VOLTAGE
Within 5 seconds after turning ignition |49 . 14v)
switch “ON"'
| Engine is running. |
l_ Approximately OV
Engine speed is below 4,200 rpm.
106 Heated oxygen sensor heater
[ Engine is running. | BATTERY VOLTAGE
l— Engine speed is above 4,200 rpm. (11 - 14v)
| Engine is running. |
L 7-10V
Idle speed
[ Engine is running. |
113 IACV-AAC valve L
Steering whee! is being turned.
4-7v

EF & EC-131
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MA

EM
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TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)
ECM HARNESS CONNECTOR TERMINAL LAYOUT S

===
nipeZie3iodiosieeioziog [1[213[4[5]6]7 @ 15]16[17]18]19(20[21122) |31132|33|34{35|36/37|38/39
19 o i 3paafsgl (8 [ 110011213114 23[24125/26{27]28[29{30] |4084 1j42[4 314 4145]46]47]48

M€

SEF41gH
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" TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove distributer from engine. (Camshaft position sensor
harness connector should remain connected.)

2. Turn ignition switch ““ON"".

3. Rotate distributor shaft slowly by hand and check voltage ]
between terminals @), @ and ground.

Terminal Voltage LA
@ (120° signal) h
@ (1° signaf)

Tester’s pointer fluctuates between 5V and 0V.

If NG, replace distributor assembly with camshaft position
sSEensor. LC
4. Visually check signal plate for damage or dust. -

e

SEF1B5B @L

MASS AIR FLOW SENSOR

1. Peel mass air flow sensor harness connector rubber as [T
shown in the figure if the harness connector is connected.
Turn ignition switch “ON”.

5
3
@

i
A 3. Start engine and warm it up sufficiently. ET
1@. 3 Do 4. Check voltage between terminal @ and ground.
p Condilions Voltage V T
C—/@H Ignition switch “"ON"" (Engine stopped.) Less than 1.0
= Idle (Engine is warm-up sufficiently.) Approximately 1.5 - 2.0 5
SEFB3al FD

5. H NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust. EA

SEFas2y ST

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness B[
connector.
2. Check resistance as shown in the figure.

8
Temperature °C (°F) Resistance kO HA
20 (68) 21-29
50 (122) 0.68 - 1.0 L
80 (176) 0.30 - 0.33
sersagH|  )f NG, replace engine coolant temperature sensor. BY
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance
®-D Approximately 1.0Q
@-@ Approximately 10 k€

If NG, replace ignition coil.

POWER TRANSISTOR

1. Disconnect power transistor harness connector.
2. Check continuity between power transistor terminals with a
digital meter.

Set tester in lower range.

Terminal No. Tester polarity Continuity
@
No
®
SEF1898 s
Yes
® @
&
No
O] e
S
Yes
® @®

If NG, replace power transistor.

RESISTOR

1. Disconnect resistor harness connector.
2. Check resistance between terminals.
Resistance: Approximately 2.2Q)

If NG, replace resistor.

P
| D ¢
-

SEF334H

EGRC-SOLENOID VALVE

1. Disconnect EGRC-solenoid valve harness connector.
2. Check solenoid valve, following the table as shown beiow:

Continuity between | Continuity between

Conditions
pert @& and port and @©
Supply 12V current between
N
terminals () and (@ Yes °
No current supply No Yes

If NG, replace EGRC-solenoid valve.

SEF830J
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’'d)

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

If NG, replace EGR valve.

EGR valve

G
BEF152M ' M
EGRC-BPT VALVE
Plug cne of two ports of EGRC-BPT valve, Le

Apply a pressure above 0.490 kPa (50 mmH,0, 1.97 inH,0) to
check for leakage. if a leak is noted, replace valve.

HEATED OXYGEN SENSOR

Refer to ‘‘Diagnostic Procedure 30". FE
(See page EF & EC-96.)

EC381A GCL

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). MT
o Resistance should decrease in response to temperature

increase.
Resistance: 100°C (212°F) AT
85.31:8.53 k2
If NG, replace EGR temperature sensor. TF
SEFB30F =
) U%T THROTTLE POSITION SENSOR
) = 1. Disconnect throttle position sensor harness connector. FA

2. Make sure that resistance between terminals ® and ®©
changes when opening throttie valve manually.

Z8)
T8
x i A&
Accelerator pedal conditions Resistance k)
z
R

Completely released Approximately 1

Partially released 1-9

Throttle position sensor ——
harness connector

Completely depressed Approximately 9

SEF210M If NG, replace throttle position sensor. ST

Adjustment

If throttle position sensor, closed throttle position switch and/or
wide open throttle position switch is replaced or removed, it is
necessary to install in proper position, by following the proce- HA
dure as shown below:

BF

EL
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

1. Install throttie position sensor body in throttie body. Do not
tighten bolis. Leave bolts loose.

2. Connect throttle position sensor and closed throttle position
switch harness connector.

3. Start engine and warm it up sufficiently.

4. Disconnect IACV-AAC valve sub-harness connector.

5. Disconnect closed throttle position switch harness connec-
tor.

6. Check closed throttle position switch OFF — ON speed with
circuit tester, closing throttle valve manually.

M/T: Idle speed + 250+ 150 rpm

N
/ﬁi L
57

AIT: Engine speed (at idle in “N” position) + 250+ 150
rpm

7. If NG, set closed throttle position switch OFF — ON speed
to the specified value by turning throttle position sensor
body. Connect circuit tester with terminals @ and @& on
closed throttie position switch side and find out OFF — CON

point.
8. Tighten throttle position sensor installing bolts carefully
after setting so that throttle position sensor does not move.

WIDE OPEN THROTTLE POSITION SWITCH

1. Disconnect throttle position switch harness connector.
2. Check continuity between terminals @® and @ .

Accelerator pedal condition Continuity
Released No
Depressed Yes

If NG, replace throttle position switch.

DISCONNELT o

€) A

SEF517N

IACV-AAC VALVE

Resistance check

1. Disconnect IACV-AAC vaive sub-harness connector.
2. Check resistance between terminals @ and @.
Resistance:
Approximately 10Q2

3.  GCheck pfunger for seizing or sticking.
4. Check for broken spring.

SEF&3aJ
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~ TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

IACV-AIR REGULATOR

1. Disconnect IACV-air regulator harness connector.

2. Check resistance between terminals and .
Resistance: Approximately 70 - 800)

3. Check IACV-air regulator for clogging. el
A
SEF840J ’ EM
KNOCK SENSOR
o DISCONNECT
o 1. Disconnect knock sensor sub-harness connector. LG

2. Check continuity between terminals (8 and ground.
Continuity should exist.

£g
e [
cL

DOISCONKECY m INJECTOR
1S |\ No. 1, No. 3 and No. 5 cylinders MT

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure. AT
Resistance: 10 - 14Q
If NG, replace injector.

TF

SEFg42. PO

DISCONNECT No. 2, No. 4 and No. 6 cy‘inders

1. Disconnect middle harness connectors for injectors. FA
2. Check resistance between terminals, following the table as
shown below:

RA
Cylinder Terminal No. Resistance
No. 2 @®-®
No. 4 @ - ® 10 - 149 BR
No. 6 M- ®
If NG, replace injector. ' ST

CLOSED THROTTLE POSITION SWITCH

1. Disconnect throttle position switch harness connector. BE
2. Check continuity between terminals @ and ®.

Accelerator pedal condition Continuity HiA
Released . Yes
Depressed No
~ . EL
If NG, replace throtile position switch. _
SEF837J DX
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TROUBLE DIAGNOSES

'lﬂ BISEDNNECT

o

SEF844J
? DISCONNELT
(el by
SEF845)
—=
0 O
53
SEFU54F
MSCONNECT
4 € A
18 dlb/
&
(&
e o
For Truck
SEF394M
DISDONNECT
/ \ /‘ ’

Electrical Components Inspection (Cont’d)

NEUTRAL POSITION SWITCH

Check continuity between terminals @ and @).

Conditions Continuity
Shift to Neutral position Yes
Shift to other position No

If NG, replace neutral position switch.

INHIBITOR SWITCH

Check continuity between terminals and @ .

Conditions Continuity
Shift to “*P"" position Yes
Shift to "N position Yes
Shift to positions other than “P”" and “"N” Na

If NG, replace inhibitor switch.

ECCS RELAY, FUEL PUMP RELAY, AIR CONDITIONER
RELAY AND PARK/NEUTRAL POSITION RELAY

Check continuity between terminals @ and &).

Conditions Continuity
12V current supply between termi- Yes
nals (B and @

No current supply No

If NG, replace relay.

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and (@).

Resistance: Approximately 1.5¢)

If NG, replace fuel pump.

POWER STEERING OIL PRESSURE SWITCH
1. Disconnect power steering oil pressure switch harness

connector.
2. Start engine.

3. Check continuity between terminals @ and @.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

EF & EC-138
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

‘ o Releasing Fuel Pressure
T @w Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.
L [T 1

— . Remove fuse for fuel pump.
T 2. Start engine. &l
3. After engine stalls, crank it two or three times to release all

fuel pressure. .
4. Turn ignition switch off and reconnect fuel pump fuse. MA

aunosl  FU€l Pressure Check el

a. When reconnecling fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
parts. LG

c¢. Use a torque driver to tighten clamps.

d. Do not perform fuel pressure check while fuel pressure

regulator control sysiem is operating; otherwise, fuel pres-

sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube FE

{engine side). Then install pressure gauge.

3. Start engine and check for fuel leakage.

N =

CL
4. Read the indication of fuel pressure gauge.
At idling: WIT
When fuel pressure valve Approximately 235 kPa
vacuum hose is connected. {2.4 kg/cm?, 34 psi)
When fuel pressure valve Approximately 294 kPa AT
vacuum is disconnected. (3.0 kg/em?®, 43 psi)

5. Stop engine and disconnect fuel pressure regulator vac- TE
uum hose from intake manifold.

6. Plug intake manifold with a rubber cap.

7. Connect variable vacuum source io fuel pressure regulater. BE

SEF824J

8. Start engine and read indication of fuel pressure gauge as
vacuum is changed. EA,

Fuel pressure should decrease as vacuum increases. i resulis

are unsatistactory, replace fuel pressure requlator.

Vacuum Fuel pressure

Injector Removal

1. Release fuel pressure to zero. BIF
2. Drain coolant by removing drain plugs from both sides of
cylinder block.

SEF207C
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Left side:

SEF208C|-

B k|

£
D

IS S TAE:

SEMB16C

SEF846.

Injector Removal (Cont’d)

No

8.
9.

O ToTPeeennNTeeee e

Separate ASCD and accelerator control wire from intake
manifold collector.

Remove intake manifold collector from engine. The follow-
ing parts should be disconnected to remove intake manifold
collector.

Harness connectors for

IACV-AAC valve

Throttle position sensor and closed throttle position switch
Ignition coil

Power transistor

EGRC-solencid valve

|ACV-air regulator

EGR temperature sensor

Water hoses from collector and heater hoses

PCV hose from RH rocker cover

Vacuum hoses for

Canister

Brake master cylinder

Pressure regulator

Purge hose from canister

EGR tube

Ground harnesses

Air duct hose

Remove fuel feed and return hose from injecter fuel tube
assembly.

Disconnect all injector harness connectors.

Remove injector fuel tube assembly.

Remove any malfunctioning injector from injector fuel tube.
Replace or clean injector as necessary.

Always replace 0-rings and insulators with new ones,

10. Connect injector to injector fuel tube.

11. Reinstall any part removed in reverse order of removal.
CAUTION:

After properly connecting fuel hose to injector and fuel tube,
check connection for fuel leakage.

EF & EC-140
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EVAPORATIVE EMISSION SYSTEM

Description
Throtile chamber
Fuel check valve \
E | " Gl
: Intake
Vi t |
e apor Vi:.. ine . ;? manitold
Main purge MA
orifice \
‘ Purge conirof
—~, valve
EM
| = k
Fuel filler cap with ' LC

vacuum ralief valve Constant

purge orifice

Fuel tank ?;1 {} [k Carbon canister

- A
« : Fuel vapor FE

SECHA4A

The evaporative emission system is used to reduce hydrocar-

bons emitted to the atmosphere from the fuel system. This T
reduction of hydrocarbens is accomplished by activated char-
coals in the carbon canister. AT

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running. e
The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake -
manifold when the engine is running. When the engine runs at BD
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ifold through- the constant purge orifice. As the engine speed EA
increases, and the throttle vacuum rises higher, the purge con-

trol valve opens and the vapor is sucked into the intake mani-

fold through both the main purge orifice and the constant purge B

crifice.
ER
8T
Inspection
ACTIVATED CARBON CANISTER BF
Check carbon canister as follows:
1. Blow air in port ® and ensure that there is no leakage. g
2.
e Apply vacuum to port ®) .
e Cover port @ with hand. ' EL
e Blow air in port ©® and ensure free flow out of port ® .
SEF312N ' 1oy
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EVAPORATIVE EMISSION SYSTEM

Check
valve
function

i Ball

Fuel tank side

| _—Valve C

Canister side

:

Rollover
valve
function

SEF426NA

Fuel tank side

Valve A

Valve B

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE {With rollover valve)

Check valve operation

1.

2.

3.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank side.

If fuel check valve is suspected of not properly functioning .

in steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.
Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.
if valve is clogged or if no resistance is felt, replace cap as
an assembly.
EF & EC-142
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CRANKCASE EMISSION CONTROL SYSTEM

: Fresh air
4u : Blow-by gas

SECB31AA
Engine not running »
or backfiring Cruising
g e\

Idling or Acceleration
deceierating or high load
T _
| |
—~—_f So—

SECB59A

SEC137A

ET277

Description

This system returns biow-by gas to both the intake manifold and
air cleaner.

The positive crankcase ventilation {(PCV) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake man-
ifold sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventitating air is then drawn from the air cleaner, through
the hose connecting air cleaner to rocker cover, into the crank-
case.

Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air cleaner under all
conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventiiation hose from PCV
valve, if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EF & EC-143
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SERVICE DATA AND SPECIFICATIONS (SDS)

[VG30E |

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa {kg/cm?, psi}

Approx. 294 (3.0, 43)

Inspection and Adjustment

Idle speed*t pm

No-load™2
M/T

A/T (in "N position)

750+ 50 (700)*3

Air conditioner: ON
M/T
AST (in "N position)

800450

Ignition timing

degree

15°+2° BTDC

Closed throttle position switch

touch speed rpm

M/T
A/T {in "N position)

Idle speed + 250+ 150*3

"i: Feedback controlled and needs no adjustments

*2: Under the following conditions:

& Air conditioher switch: OFF

@ Steering wheel: Kept straight

» Electric load: OFF (Lighis, heater, fan & rear defogger)
*3: (): Disconnect IACV-AAC valve sub-harness connector.

IGNITION COIL

Primary voltage v

12

Primary resistance
[at 20°C (68°F)] 0

Approximately 1.0

Secondary resisiance
[at 20°C (68°F)) k(2

Approximately 10

MASS AIR FLOW SENSOR

FUEL PUMP

Resistance [§

Approximately 1.6

EGR TEMPERATURE SENSOR

Resistance
[at 100°C {212°F)] kQ

85.3+8.53

IACV-AAC VALVE

Resistance Q Approximately 10.0
INJECTOR

Resistance [9; 10 - 14
RESISTOR

Resistance kQ Approximatety 2.2

THROTTLE POSITION

SENSOR

Accelerator pedal conditions

Resistance kQ

Completely released

Approximately 1

Partially released

1-9

Completely depressed

Approximately 9

IGNITION WIRE

Less than 30 {9.1)

Resistance KQ/m (k/ft)
Supply voltage v Battery voltage (11 - 14)
Output voltage A Approximately 1.5 - 2.0*
*. Engine is warmed up sufficiently and idling under no-load.
ENGINE COOLANT TEMPERATURE
SENSOR
Tempera{ure ‘C(°F) Resistance kQ

20 (68) 21-29

50 {122) 0.68 - 1.00

80 (176) 0.30 - 0.33

EF & EC-144

316



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Fuel tank @” '

{for Truck} Passenger seat Exhaust :
_\ _\ tube
. w - ——%

Fuel tank

{for Wagon)—\— MA
i
. EM
|
LG I
LC

Fuel pum

ECM =5

{ECCS control module) - Oxygen sensor

MEF367E

MT

AT

TF

BF

HA

EL

EF & EC-145
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

g
EGR temperature sensor Oxygen sensor

(For California modef) ?

Ignition coil and
power trangistor

-~

Fuel filter

Mass air flow
sensar

Thrattle position
SEnsor

solenoid

Engine coolant Injector L valve
temperature Camshaft

sensor position sensor

Mass air flow sensor
Throttle position sensor
SCV actuator
EGR valve
\_ SCV control
solenoid valve
MEF368EA

EF & EC-146
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS CONTROL SYSTEM

Camshatfi position sensor

System Chart

Mass air flow sensor

\d

b4

Y

Engine coolant temperature sensor

Oxygen sensor

¥

Ignition switch

hd

Starter switch

Closed throttle pasition switch

v

Air canditioner switch

b4

Thermao control amp.

A4

Y

Neutral position switch (M/T)
Inhibitor switch (A/T}

Y

Vehicle speed senscr

b4

Y

Power steering oil pressure switch

Battery

Y

Intake alr tamperature sensor

¥

EGR temperature sensor

¥

ECM (ECCS
control
module)

Fuel injection &

mixture ratic control > Injectors

Distributer igniticn system »| Powsr transistor
IACV-Auxiliary air contral

Idle air control system . (AAG) valve

PAIR valve control »| PAIRC-solenoid valve

gggsi?téz:_ﬁol » EGRC-sclenoid valve

Fuel pump contrel —p! Fuel pump

Acceleration cut control i Aijr conditioner relay

SCV (Swirl control valve) control p{ SCV control sclenoid vaive

On-board diagnostic system Malfunction indicator lamp (on

[Oxygen sensor monitor & self- | the instrument panel) or

diagnestic results) inspaction lamps {on the ECM}

Cooling fan controf p! Cooling fan relay-1 & -2

Fail-safe function

A
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® Mass air tlow sengor

e Throttle position sensor

# Engine coolant temperature
sensor

# Intake air temperature sensor
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EN.GINE AND EMISSION CONTROL OVERALL SYSTEM‘

Wiring Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Wiring Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF297H

Sealed cover
Rotor head

diade

Photo diode

Wave \_
forming eircuit Hotor plate

SEF813B

Rotor plate

SEF853B
Battery
source
8 8 ECM
Mass air o
utput voltage
flow B 17 (ECCSI
. Control
sensar
Ground module)
[+ 109
MEF371E
Temperature - 1
compensation resistor\ @
L L/HOK
Airflow > R |<\§: RHZ wire
HB:E VE F‘A:E VA
RH ¢ Hot wire resistancs
AK : Temperature compensation resistance
RaA, Rg : Constant resistance
SEF817B

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, inspection lamps, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit ceontrols the engine.

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECCS. It monitors engine speed and piston position, and sends
signals to the ECM to control fuel injection, ignition timing and
other functions. _

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 4
slits for 180° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the tight being
transmitted to the photo dicde from the LED. This generates
rough-shaped pulses which are converted into on-off signals by
the wave-forming circuit, which are then sent to the ECM.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the mass flow rate of intake
air. Measurements are made so that the control circuit will emit
an efectrical output signal corresponding to the amount of heat
dissipated from a hot wire placed in the stream of intake air.
The airflow past the hot wire removes the heat from the hot
wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resis-
tance) is determined by the mass air flow rate. The control cir-
cuit accurately regulates current {1) in relation to the varying
resistance value (R,;) so that V, always equals V. The mass
air flow sensor transmits a voltage value V, to the ECM where
the cutput is converted into an intake air signal.

EF & EC-152
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Coolant Temperature Sensor (ECTS)
The engine coolant temperature sensor detects the engine
coolant temperature and transmits a signal to the ECM.
The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

D)
2

(A

MEF372E Em

Throttle Position Sensor (TPS) & Soft Closed
Throttle Position (CTP) Switch LG

The throttle position sensor responds {o the throttie position
which, in turn, is determined by accelerator pedal movement. {3¥3
This sensor is a kind of potentiometer which transforms the
throttle position into an output voltage, and transmits it to the
ECM. The sensor also detects the opening .and closing speed FE
of the throttle valve and feeds this information as a voltage
signal to the ECM tco.

Closed throtile position is determined by the ECM. This posi- €L
tioning system is called the "soft closed throttle position
switch’ and controls engine operations such as fuel cut,

M
Not used E
(:\ridelopen iy Supply voltage: AT
throttle & 5V (Applied between terminal No. 4 and 6
o1 position switch)g 5.0 n terminal No. 4 and &)
<—Q2 Closed throttie 2 Output voltage between TE
v ¢ 3| position switch E terminal No. 4 and 5 —
£ y
] Throtte § 40
B ¢ position c p@
sensor 2
op 2
@
fal
@
) § 20 EA
= S
> |s] ¢
— 6] &
' o/ 3 RA
o o
[ 45 a0 135
Throttle valve opening angie (deg)
BR
SEF{40M :
1)
Non-California model Fuel 'nleCtor _
Terminal | The fuel injector is a small, elaborate solenoid valve. As the BF
/ ECM sends injection signals to the injector, the coif in the injec-
tor pullis the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con- HA
trolled by the ECM in terms of injection pulse duration.
Brass wire is used in the injector coil and thus the resistance
is higher than a conventional injector. EL
SEF353HA DX

EF & EC-153 a5



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

California model

SEF782KA

SEF2311

l. Connector
isclation bushing
Contact plate

SEF336A

Qutput voltage V. [v]

Rich ==— Ideal ratio ——= Lean

Mixture ratio
SEF288D

Pump

Refief valve

SEFQ43C

Fuel Injector (Cont’d)

. Pressure Regulator

The pressure regulator maintains the fuel pressure at 229.1 kPa
(3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the pres-
sure at the above value.

Oxygen Sensor (02S)

The oxygen sensor, which is placed into the exhaust manifold,
monitors the amount of oxygen in the exhaust gas. The sensor
has a closed-end tube made of ceramic zirconia. The outer
surface of the tube is exposed to exhaust gas, and the inner
surface to almosphere. The zirconia of the tube compares the
oxygen density of exhaust gas with that of atmosphere, and
generates electricity. In order to improve the generating power
of the zirconia, its tube is coated with platinum. The voltage is
approximaiely 1V in a richer condition of the mixture ratio than
the ideal air-fuel ratio, while approximately 0V in leaner condi-
tions. The radical change from 1V to 0V occurs at arcund the
ideal mixture ratio. In this way, the oxygen sensor detects the
amount of oxygen in the exhaust gas and sends the signal of
approximately 1V or @V to the ECM.

Fuel Pump

The fuel pump with a fuel damper is a submergible type, and
are located in the fuef tank.

EF & EC-154
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power Transistor

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.

The ignition coil is a small, molded type. &l
MA
SEF125H EM
(Through idis Idle Air Adjusting (IAA) Unit
adjusting screw}
The IAA unit is made up of the IACV-AAC valve and air cut LG
@w\ \ {Through valve. It receives the signal from the ECM and controls the idle
) 1ACV-AAC valve} . s
speed at the preset value under various conditions. EF &

Coolant The air cut valve prevents an abnormal rise of idle rpm when EC

IACV-AAC valve operates abnormally.
Idle adjusting

screw
<22 Adr FE
4= Engine coolant
MEF373E CL
idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve WT
The IACV-AAC valve is attached to the throttle body.
— The ECM actuates the IACV-AAC valve by an ON/OFF pulse. AT
’ = The longer that ON pulse is received, the larger the amount of
e air that will flow through the IACV-AAC valve.
@ G’ @ The IACV-AAC valve adjusts idle speed to the specified value. TE
Air
SEF488K FD
\/ j 52\ Power Steering Oil Pressure Switch
~ Power steering oil The power steering cil pressure switch is attached to the power FA
pressure SW“C"‘\ steering high-pressure tube and detects the power steering
] load, sending the load signal to the ECM. The ECM then sends .
the idle-up signal to the IACV-AAC valve. R

SEF612N ST

Vehicle Speed Sensor (VSS)
The vehicle speed sensor provides a vehicle speed signal to BF

the ECM.

Vehicle speed The speed sensor consists of a reed switch, which is Installed

r.
SEnso on the transmission unit and transforms vehicle speed into a HA
pulse signal.
EL
AEG1D DX




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF632B

Vacuum signal source
Fo EGR valve 9

Air
filter

Air bleed

Exhaust pressure
MEF374F

SEF2301

SEF317I

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve,

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine opera-
tion.

Puised Secondary Air Injection (PAIR) Valve
(PAIR valve)

The PAIR valve sends secondary air to the exhaust manifold,
using a vacuum created by exhaust pulsation in the exhaust
manifold. When the exhaust pressure is below atmospheric
pressure (negative pressure), secondary air is sent to the
exhaust manifold. When the exhaust pressure is above atmo-
spheric pressure, the reed valves prevent secondary air from
being sent back to the air cleaner.

Pulsed Secondary Air Injection (PAIRC) Solenoid
Valve

The PAIRC-solenoid valve cuts the intake manifold vacuum sig-
nal for PAIR valve control. It responses to the ON/OFF signal
from the ECM. When the solenoid is off, the vacuum signal from
the intake manifold is cut. When the ECM sends an ON signal,
the coil pulls the plunger downward and feeds the vacuum sig-
nal to the PAIR valve control vaive,

EGR Control (EGRC)-Solenoid Valve

The EGR system is controlled only by the ECM. At both low- and
high-speed engine speeds, the solenoid valve turns on and
accordingly the EGR valve cuts the exhaust gas leading to the
intake manifoid.

SCV Control Solenoid Valve

The SCV control solenoid valve cuts the intake manifold vac-
uum signal for swirl control valve. It responds to the ON/OFF
signal from the ECM. When the solenoid is off, the vacuum sig-
nal from the intake manifold is cut. When the ECM sends an ON
signal the coil pulls the plunger and feeds the vacuum signal
to the swirl control valve actuator.

EF & EC-156
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

"‘ Fuel outlet

| Il

f Fuel inlet

SEF256A

Check connector for
ECCS checker box

SEF909M

SEF072G

T
|
|

SEF165!

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fue! tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

The vacuum in the intake passage upstream of the throttle
valve increases in response to the amount of the intake air.

Check Connector for ECCS Checker Box

The check connector for ECCS checker box is beside the fuse
box.

EGR Temperature Sensor

The EGR temperature sensor monitors in exhaust gas temper- !

ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change
in temperature. Electric resistance of the thermistor decreases
in response to the temperature rise.

Intake Air Temperature Sensor

The intake air temperature sensar controls ignition timing when
the intake air temperature is extremely high, in order not to
cause knocking. '

EF & EC-157
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Multiport Fuel Injection (MFI) System

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Oxygen sensor

Density of oxygen in exhaust gas

Y

Y

Throttle position sensor

Throttle position

Y

Closed throttle position switch

Cloged throttie position

ECM
(ECCS
control

Injector

A4

Neutral position switch (M/T}
inhibitor switch {A/T)

Park/neutral position

module)

hd

Vehicle speed sensor

Vehicle speed

Ignition switch

Start signal

Battery voltage

Y

Battery
Start enrichment
Warm-up enrichmeant
&
T
Low — High

Water temperature

SEF9230

BASIC MULTIPCRT FUEL INJECTION SYSTEM

The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the ECM. The
basic amount of fuel injected is a programmable value mapped
in the ECM memory. In other words, the programmable value
is preset by engine operating conditions determined by input
signals (for engine speed and air intake) from both the cam-
shaft position sensor and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION

in addition, the amount of fuel injection is compensated ior to
improve engine performance under various operatlng condi-
tions as listed below:

<Fuel increase>

1) During warm-up

2) When starting the engine
3) During acceleration

4) Hot-engine operaticn

<Fuel decrease >
1) During deceleration

EF & EC-158
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed loop ECM
. contrel (BOOS
control
maoduie) Injection pulse
Feedback signal

Oxygen
sensor

Fuel injecticn
Combusticn
MEF375EA

Na. 1 cvlinder-—n I f
No. 2 c\.plim:ler-rl I Il
Na. 3 cvlinder-n 1 I
No. 4 cvlinder..n 1 rL-_
l——1 engine cycle ——a|
Simultaneous injection SEF976E

No

No

No

No

m/— Injaction puise

. 1 cylinder
. 2 cylinder [_I—
. 3 oylinder 11
. 4 cylinder I__l
bks——1 engine cycle—]
Sequential injection SEFB41D

Multiport Fuel Injection (MFI) System (Cont’'d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three

way catalyst can reduce CO, HC and NOx emissions. This sys-

tem uses an oxygen sensor in the exhaust manifold to check the

air-fuel ratic. The ECM adjusts the injection pulse width accord-

ing to the sensor voltage so the mixture ratio will be within the

range of the stoichiometric air-fuel ratio.

This stage refers to the closed loop control condition, The open

loop control condition refers to that under which the ECM

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunctioning of oxygen sensor or its circuit

5) Insufficient activation of oxygen sensor at low engine cool-
ant temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the oxygen sensor. This feedback
signal is then sent to the ECM to control the amount of fuel
injection to provide a basic mixture ratio as close to the theo-
retical mixture ratioc as possible. However, the basic mixture
ratic is not necessarily controlled as originally designed. This
is due to manufacturing errors {e.g., mass air flow sensor hot
wire) and changes during operation (injector clogging, etc.) of
ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of ““fuel injection duration” to automat-
ically compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Fuel is injected once a cycle for each cylinder in the firing
order.

When engine starts, fuel is injected into all four cylinders simul-
taneously twice a cycte.

FUEL SHUT-OFF

Fuel to all eylinders is cut off during deceleration or high-speed
operation.

EF & EC-159
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshalft position sensor

Engine speed and piston position

Distributor lgnition (D1) System

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Closed throttle position switch

Ciosed throttle position

\d

Throttle position sensor

» ECM
(ECCS Power
Throttle position control ™ transistor
»| madule)

Neutral position switch (M/T)
Inhibitor switch {A/T)

Park/neutral position

Y

Ignition switch

Start signal

Y

Intake air temperature sensor

Intake air temperature

¥

Tp
{msec)
1.75

3

1.25

1.00

0.75

Injection pulse width

=N

600

1,000 1,400 1,800 2,200

Engine speed (rpm)

SEFB2SM

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in order to main-
tain the best air-fuel ratic in response to every running condi-
tion of the engine.

The ignition timing data is stored in the ECM located in the

ECM, in the form of the map shown below.
The ECM detects information such as the injection pulse width
and camshaft position sensor signal which varies every
moment. Then responding to this information, ignition signals
are transmitted to the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
In addition to this,
1 At starting
During warm-up
At idle
At low battery voltage
During swirl control valve operates
During hot engine operation
At acceleration
When intake air temperature is extremely high
the ignition timing is revised by the ECM according to the other
data stored in the ECM.

W~ DU Wh
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature

2

Ignition switch Start signal

Closed throttle position switch

Closed throttle position

L 2

Y

Neutral po.sition switch (M/T)

Park/neutral position

Inhibitor switch (A/T)

Air conditioner switch

Air conditioner operation

ECM
| (ECCS IACV-AAC
"l control » valve
module)

¥

Power steering oil pressure switch

Power steering operation

¥

Battery Battery voltage

Vehicle speed

Vehicle speed sensor

Y

hd

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. |dle speed is con-
trolled through fine adjustment of the amount of
air which by-passes the throttle valve via tACV-
AAC valve. The IACV-AAC valve repeats ON/OFF
‘operation according to the signal sent from the
ECM. The camshaft position sensor detects the
actual engine speed and sends a signal to the
ECM. The ECM then controls the ON/OFF time of
the IACV-AAC valve so that engine speed coin-
cides with the target value memorized in ECM.

The target engine speed is the lowest speed at
which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by
taking into consideration various engine
conditions, such as noise and vibration transmit-
ted to the compartment, fuel consumption, and
engine load.

EF & EC-161
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Start signal

Ignition switch

SYSTEM DESCRIPTION

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
1° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 1° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat-
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

Pulsed Secondary Air

INPUT/OUTPUT SIGNAL LINE

Engine coclant temperature sensor

] ECM
(ECCS Fuel pump
conirol ™ relay
»| module)
Condition Fuel pump operation

Ignition switch is turned to ON.

Operates for 5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

Engine coolant temperature

Y

Throttle position sensor

Closed throttle position

Camshaft position sensor Engine speed

Injection (PAIR) System

ECM
» (ECCS PAIRC-
control > solencid
»| module) valve

Vehicle speed sensor Vehicle speed

Y

SYSTEM DESCRIPTION

The PAIR system is designed to send secondary
air to the exhaust manifold, utilizing the vacuum
caused by exhaust pulsation in the exhaust man-
ifold.

The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
closing of the exhaust valve and decreases
below atmospheric pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary

air can be drawn into the exhaust manifold in
proportion to the vacuum.

The PAIR valve is controlied by the ECM (ECCS
control module), corresponding to the engine
coolant temperature. When the engine is cold,
the PAIR system operates to reduce HC and CO.
In extremely cold conditions, PAIR system does
not operate to reduce after-burning. This system
also operates during deceleration for the pur-
pose of blowing off water around the PAIR valve.

Engine coolant

Engine condition temperature  °C (°F)

PAIRC-solencid valve PAIR valve system

Beiween 28 (82) and

ldle or deceleration 115 (239)

ON Operates

EF & EC-162
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Engine speed
Camshaft position sensor 9 b

Mass air flow sensor

Amount of intake air

Engine coolant tamperature sensor

Engine coolant temperature

Start signal
fgnition swilch 9

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
valve to suit engine operating conditions. This
cut-and-control  operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solencid valve in the EGR control vacuum
line. This causes the port vacuum to be dis-
charged into the atmosphere so that the EGR
valve remains closed.

EGRC-solenoid valve operation

.| ECM
(ECCS FGRC-
solenoid
control valve
»| module) >
1) Low engine coolant temperature
2) Engine starting
3) High-speed engine operation
4) Engine idling

Condition EGRC-solencid valve
When starting
Below 60 (140)
FErngine coolant temperature CIR ON
Above 115 (239}
ldle & heavy load conditions
Other conditions OFF

EGR system operation

EGR system operates under only the following conditions

E | EGRC-BPT valve EGRC-sol P
ngine cooclant . -selenoi
Throttl t EGR system
temperature °C (°F) Exhaust gas Operation ro. © PosTton valve Y
pressure
60 (140
S:;“ﬁ:n(gsg() ) High Closed Partially open OFF Operates
EF & EC-163
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Swirl Control Valve (SCV) Control

INPUT/QUTPUT SIGNAL LINE

Closed throttle position swiich Closed throttle position

Ignition switch Start signal

¥

Camshaft position sensor Engine speed

ECM
» SCV con-
"1 (E
(co(ritcril trol sole-
noid valve
module) »

Engine coolant temperature sensor

Engine coolant temperature

k J

o
s

SYSTEM DESCRIPTION

This system has a swirl control valve (SCV} in the
intake passage of each cylinder.

While idling and during low engine speed
operation, the SCV closes. Thus the velocity of
the air in the intake passage increases, promot-
ing the vaporization of the fuel and producing a
swirt in the combustion chamber.

Because of this operation, this system tends to
increase the burning speed of the gas mixture,
improve fuel consumption, and increase the sta-
bility in running conditions.

Also, except when idling and during low engine
speed operation, this system opens the SCV. in
this condition, this system tends to increase
power by improving intake efliciency via reduc-
tion of intake flow resistance, intake flow.

The solencid valve controls SCV's shut/open con-
dition. This solencid valve is operated by the
ECM. :

SCV system operation (Engine is running)

Closed throt- . .
tle position Engine Solenoid SCV
) speed valve
switch
: Below
ON losed
4,000 rpm ON Close
Less than
N losed
2,800 rpm © Close
OFF
More than
0
4,000 rpm OFF pen

When engine coolant temperature is below 0°C (32°F} 8CV
is kept open.

EF & EC-164
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control
INPUT/QUTPUT SIGNAL LINE

Air conditioner system A/C ON signal > ECM
(ECCS Air conditioner | Gl
. control > relay
Throttle position sensor Throttle position »| module)

WA

SYSTEM DESCRIPTION

When accelerator pedal is fully depressed, air
conditioner is turned off for a few seconds.

This system improves acceleration when air con- LC
ditioner is used.

EM

. EF &
Fail-safe System EC
MASS AIR FLOW SENSOR MALFUNCTION ENGINE COOLANT TEMPERATURE
If the mass air flow sensor output voltage is SENSOR MALFUNCTION EE
above or below the specified value, the ECM When engine coolant temperature sensor output
senses an mass air flow sensor malfunction. In voltage is below or above the specified value,
case of a malfunction, the throttle position sensor water temperature is fixed at the preset value as CL
substitutes for the mass air flow sensor. follows:
Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the Operation . ]
engine. But engine speed will not rise more than :
2,400 rpm in order to inform the driver of fail-safe Condition Engine coolant temperature
system operation while driving. decided AT
Just as ignition switch is . .
Operation turned ON or Start 20°C (68°F) TE
N r
System Fixed condition More than 6 minutes after 80°C (176°F)
ignition ON or Start .
EGR control system OFF
— 20 - 80°C (68 - 176°F) PD
. A duty ratio is fixed at the Except as shown above - )
Idle air control system {Depends on the time)
preprogrammed value.
Fuel Is shut off above THROTTLE POSITION SENSOR PR
Multiport fuel injection sys- 2,400 rpm. MALFUNCTION
tem (Engine speed does not . .
exceed 2,400 rpm.) When throttle position sensor output voltage is RA
below or above the specified value, throttle posi-

tion sensor output is fixed at the preset value.

INTAKE AIR TEMPERATURE SENSOR
MALFUNCTION

When intake air temperature sensor is below or ST
above the specified value, intake air temperature
value is fixed at the preset value [20°C {68°F)].

EL

DX
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

PREPARATION

1.

good order.
Battery
Ignition system

Engine oil and coolant levels

Fuses

ECM harness connector
Vacuum hoses

Air intake system

Make sure that the following paris are in

(Oil filler cap, oil level gauge, etc.)

Fuel pressure

PAIR valve hose
Engine compression
EGR valve operation

Overall inspection sequence

INSPECTION START

¥

Throttle valve and closed throtile position
switch

On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF",

On automatic transaxle equipped models,
when checking idle rpm, ignition timing and
mixture ratio, checks should be carried out
while shift lever is in “N”’ posltion.

When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.
Turn off headlamps, heater blower, rear
defogger.

Keep front wheels pointed straight ahead.

Perform on-board diagnostic sys-
tem.

NG

OK

A 4

Check or adjust idle speed and
ignition timing.

A

Repair or replace.

h 4

Check oxygen sensor function by
using ECM inspection lamp
(Green).

NG

CK

¥

Check idle mixture ratio by using
ECM inspection lamps (Red and
Green) [in diagnostic test mode 11].

NG

Check oxygen sensor harness.

NG ;
> Repair or reglace harness.

OK

h A

¥

Y

Check base idle CO.

OK > Replace oxygen sensor.

A

NG

r

¥

Check emission ¢
repair or replace

ontrot paris and
if necessary.

F 3

NG Check oxygen sensor function. OK

A

r

INSPECTION END

Check ECM functi

on” by substitut-

ing another known good ECM.

" ECM may be the cause of a problem,
but this is rarely the case.

EF & EC-166
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

INSPECTION START

'

Visually check the following:

e Air cleaner clogging

o Hoses and ducts for leaks

¢ EGR valve cperation

- Electrical connectars

e Gaskets

e Throttle valve and throttle position sensor aperation

:

N

SEFA57C

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of gauge, and ensure
that engine speed is below 1,000 rpm.

'

K
w
| A
£
Lol

Open engine hood and run engine at about 2,000 rpm for
about 2 minutes under no-load.

-

!

Py m\“‘"‘ o

Tt

%

[« P

Perform ECM self-diagnosis (Diagnostic Test Mode i1, 1V,
V).

SEF477B

OK lNG

< Repair or replace malfunctioning parts as necessary.

h 4

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

Race engine two or three times under no-load, then run
engine for about 1 minute at idle speed.

|

Turn off engine and disconnect throitle position sensor har-

ness.

Start engihe.

.

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

'

Check ignition timing with a timing light.

4

MIT: 10°+2° BTDC
AiT: 10° £ 2° BTDC (In “N” posilion)

OK

NG

A J

Adjust ignition timing to the specified value by turning dis-
tributor after loosing bolts which secure distributor.

\
5 ATDC _BTDC
P _\ 40° BTDC

TDC (Red)

MIT: 10° £ 2° BTDC
AIT: 10°+2° BTDC (in “N” position)

SMA182AA

EF & EC-167
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

T
Check idle speed. Y
Turn off engine and discon-
M/T: 750+ 50 rpm nect throttle position sen-
AIT: 750+ 50 rpm (in “N”’ sor harness connector. ®
position)
oK NG
h 4
‘—‘ Start engine.
h 4 1

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-foad and run engine at idle speed.

:

Adjust idle speed by turning idle speed adjust

<; screw.

M/T: 750 +50 rpm
AlT: 750 = 50 rpm (in “N”’ position)

IACV-AAC
valve

MEF376E

>
»| OK
v

Turn off engine and connect throtile position
sensof harness connector.

'
!

Race engine {2,000 - 3,000 rpm) 2 or 3 times
under no-toad and run engine at idle speed.

|

Start engine.

Check idle speed.

M/T: 800450 rpm
AIT: 800+ 50 rpm {in ““N” position)

lNG

Check IACV-AAC valve and replace if neces-
sary.

Check |IACV-AAC valve harness and repair if
nacessary.

Reconnect ECM harness connector and retest.

lNG

Check ECM function® by substituting another
known good ECM.

oK

[y

OK

ok

y T~ ECM may be the cause of a problem,
© but this is a rare case.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E ]|

©

|

Set the diagnostic test mode of ECM to mode Il

! @l

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

SEFa778 A

|

Make sure that malfunction indicator light on instru-

e
Fo
[+ ]

b

g, N

o
iy
o

g
“!llll|l E/

ment panel goes on and off more than 5 times during EM
10 seconds (at 2,000 rpm). ]
Y
oK iNG Le
Check oxygen senscr harness:
1) Turn off engine and disconnect battery
ground cable.
2) Disconnect ECM connector from control unit.
+ 3) Disconnect oxygen sansor harness connector
. and connect terminal for oxygen sensor to
INSPECTION ground with a jumper wire. EE
END 4} Check for continuity between terminal No. 19
of ECM connector and ground metal on car
body.
6L
Continuity exists ... 0K ¥
Continuity does not exist ......ccccceiveiiiimiicimmeencae NG
lox _ NG T
Connect ECM connector to ECM. Repair har-
ness.
l AT
| @ Disconnect engine coolant iemperature sensor har-
ness connector. ;
e Connect a resistor (2.5 kf)) between terminals of 1F
engine coclant temperature sensor harness con-
nector.
l ' PD
Shut off PAIR valve hose.
Disconnect PAIRC-solenoid valve harness. ER
Start engine and warm up engine until engine cool- oA

anl temperature indicator points to the middle of

gauge.
£ )\I'I 4/ {Be careful to start engine afler installing a 2.5 k{2 :
resistor ElS

:

Race engine two or three times under no-load then &T

SEFA57C run engine at idle speed.
v
M - 5F
HA
EL
DX
EF & EC-169

341



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

(0]

!

Check “CO"%.

Idle CO: less than 5% and engine run smoothly.

After checking "CQ"%
1) Disconnect the resistor from terminals of engine coolant temperature

sensor.
2) Connsact engine coolant temperature sensor harness connector to ®
engine coolant temperature sensor. A

3) Connect PAIRC-solenoid valve harness.
4) Put back PAIR valve hose.

NG 'IOK

Replace oxygen sensor. Set the diagnostic test mode of ECM to
mode Il and make sure that malfunction indicator light on instru-
ment panel goes on and off more than 5 times during 10 seconds.
{2,000 rpm)

lNG | 0K

¥

¥

Check oxygen sensor harness connector to oxygen sensor.

:

Check fuel pressure regulator. (See page EF & EC-286.)

I

Check mass air flow sensor. {See page EF & EC-228.)

!

Check injector and clean or replace if necessary. {See page EF &
EC-258.)

Check engine coolant temperature sensor. (See page EF & £EC-231.)

|

Reconnect EGM harness connector and retest. OK _
lNG
Check ECM function * by substituting another known good ECM. OK

*: ECM may be the cause of a problem, but this is a rare case.
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TROUBLE DIAGNOSES
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