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PREPARATION AND PRECAUTIONS

Special Service Tools

Toal number
(Kent-Moore No.) Description
Tool name
@l
8733290001 Removing differential side oils seals
{134286)
Puller WA,
NTG76
ST33400001 installing differential side oil seal (RH side =M
(J26082) of VE30 engine models)
Drift Instaliing oil seal on ail pump housing N
(VE30 engine models) LG
a : 60 mm (2.36 in) dia.
NTO86 b : 47 mm (1.85 in) dia. EE &
ST25058001 Measuring line pressure and governar BG
(J25695-A) pressure
Qil pressure gauge set 5F
(1 ST25051001
(J25695-1)
Qil pressure gauge G
(3) ST25052000
(J25695-2)
Hose T
(3) ST25053000
(J25695-3)
Joint pipe
(@ ST25054000
(J25695-4) .
Adapter il
(& $T25055000
{J25695-5)
R
Adapter NTOO7 Fuis
KV31101200 Measuring oil pressure
{J34282) {(VG30 engine models) B
Qif pressure gauge
adapter
NT102 aT
KV381054S0 & Removing difierential side bearing outer
{ — ) race i
Puller e Removing idler gear bearing outer race zr
NTO76 HA
ST27180001 Removing idler gear
{ — ) {VE30 engine models)
Puller EL
NT09S B
S5T23540000 ) Removing and installing parking rod plate
{ — ) and manual plate pins
Pin punch {VE30 engine models)
NTO70




PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number

(Kent-Moore No.) Description
Tool name
8T25710000 Aligning groove of manual shaft and hole
( — ) of tfransmission case
Pin punch (VE30 engine models)
NTO70
KVv32101000 Instalfing manual shaft retaining pin.
{J25689-A) (VE30 engine mode!s)
Pin punch
NTO7O
KV31102400 & Removing and installing clutch return
(434285 and springs
J34285-87) @ Installing low and reverse brake piston
Clutch spring (VE30 engine models)
compressor
NT098
KV40100630 a @ Installing reduction gear bearing inner
(. — ) race (VE30 engine models)
Crift === # Installing idler gear bearing inner race
@ (VE30 engine models)
v a : 67.5 mm (2.657 in) dia.
b : 44 mm (1.73 in} dia.
c: 38.5 mm (1.516 in) dia.
NT107
ST30720000 e Installing idler gear bearing outer race
(J34331) {VE30 engine models)
a: 55.5 mm (2.185 in) dia.
NT115 b : 77 mm (3.03 in} dia.
8735321000 e Installing output shaft bearing
( - ) {VE30 engine models)
Drift a \
a: 49 mm (1.93 in) dia.
NT105 b:41 mm (1-61 in) dia.
{J34291) ® Selecting oil pump cover bearing race
Shim sefting gauge set and oil pump thrust washer
(VE30 engine modeis)
# Selecting side gear thrust washer
(VE30 engine models)
NT101
{J34290) VG30 engine models
Shim selecting tool Selecting oil pump housing bearing race
Selecting clutch pack thrust washer
= Selecting differential side bearing
' adjusting shim -
ﬁ& Selecting output shaft bearing adjusting
shim
Selecting idler gear bearing adjusting
NTO30 shim
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number

{Kent-Moore No.) Description
Tool name
Kv38100300 installing differential side bearing inner
{ — ) race (RH side of VE30 engine models)
a : 54 mm {2.13 in) dia.
b : 46 mm (1.81 in} dia.
c: 32 mm (1.26 in) dia.
NT085
ST30613000 b Installing differential side bearing inner
( — ) a race (LH side of VE30 engine models)
" a: 72 mm (2.83 in) dia.
.‘ b : 48 mm (1.89 in} dia.
NT073 a
ST33083001 Hemoving differential side bearing inner
{ — a race
Differential side bearing
puller set
(1) ST33051001 b
« —
Pulier
(3 8T33061000
(J8107-2) o
Adapter a: 28.5 mm (1.122 in) dia.
b : 38 mm (1.50 in) dia.
NTO72
$T33220000 Selecting differential side bearing adjust-
« — ) ing shim (VE30 engine models)
[rift
a: 37 mm (1.46 in) dia.
‘b : 31 mm (1.22 in) dia.
NTo85 ¢ 22 mm {0.87 in) dia.
KVv38105210 @ Selecting differential side bearing adjust-
{ — ) ing shim (VE30 engine models)
Prelpad adapter # Checking differential side bearing pre-
load (VE30 engine models)
NTO75
8T31275000 Checking differential side bearing preload
(See J25765-A) @—@:@
Preload gauge
(1) GG81030000 @—L
{J25765-A) (50
Torque wrench
(2 HT62940000
{ —
Socket adapter
(3 HT62900000
( - 9
Socket adapter NT124
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PREPARATION AND PRECAUTIONS

Special Service Tools {Cont’d)

Tool number
(Kent-Moare No.) Description
Tool name
KV38106500 Checking differential side bearing preload
(J34284) {VG30 engine models)
Preload adapter
NTO87
ST35271000 _Installing idler gear (VE30 engine models)
¢t —
Drift
2 a: 76 mm (2.99 in) dia.
b : 67 mm (2.64 in) dia.
NT104
Commercial Service Tools
Tool number Descripticn
Puller e Removing idler gear bearing inner race {VE30
engine models)
# Removing and installing band serve piston
snap ring (VE30 engine models)
NTOT7
Puller Removing reduction gear bearing inner race
{VE30 engine modeis}
NTO71 )
Drift installing differential side oil seal (Left side of
VE30 engine models)
a
a: 90 mm (3.54 in) dia.
NTO083
Drift Installing needle bearing on bearing retainer
(VE3D engine models)
a
a: 36 mm (1.42 in) dia.
NT083
Drift Removing needle bearing from bearing retainer
{(VE30 engine models)
a a:33.5 mm (1.319 in) dia.
NT083
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PREPARATION AND PRECAUTIONS

Service Notice

Before proceeding with disassembly, thor-
oughly clean the cutside of the transaxle. It is
important to prevent the internal parts from
becoming contaminated by dirt or other for-
eign matter.

Disassembly should be done in a clean work
area.

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

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 transaxle is disassem-
bled.

When connecting A/T control unit harness
connector, tighten bolt until red projection is
in-line with connector.

” d\ Red

projection

Protector

AATIH

AT-7

It is 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.

Properly installed vales, sleeves, plugs, etc.
will 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
hold small bearings and washers in place
during reassembly. Do not use grease.
Extremely 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 oil pan or clogging the strainer,
flush or replace ATF cooler as required.
Refer to TROUBLE DIAGNOSES Remarks,
AT-25, 96.

After overhaul, refill the transaxle 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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DESCRIPTION

Cross-sectional View
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(A Converter housing
@ Torque converter
@ Oil pump

(@ Reverse cluich

{8 High clutch

{6 One-way clutch

(@} Front planetary gear
Rear planetary gear
(@ Low clutch

d® GControl valve

{0 Side cover

{2 Reduction gear

AT-8
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i@ Low & reverse brake
(@ Band brake

% Side gear

@8 Pinion mate shaft

@@ Pinion mate gear
Differential side bearing
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DESCRIPTION
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DESCRIPTION

RE4F02A

an

SEICICINICOIGIOICISIS)

SATOgEH

FUNCTION OF CLUTCH AND BRAKE

Shift Mechanism

CONSTRUCTION

Torque converter
Oil pump
Reverse clutch
Brake band

High clutch
One-way clutch
Low & reverse brake
Low clutch
Pianetary gear
Final drive
Control valve

Control members Abbr. Function
Reverse clutch (R/C) Connects input shafl to front sun gear
High clutch (H/C) Coennects input shaft and front carrier
Low clutch (L/C) Connects front carrier and rear internal gear
Low & reverse brake {L&R/B) Fixes front carrier
Brake band (B/B} Fixes front sun gear
One-way ciutch {OWC) Fixes front carrier in the same direction as rotation

OPERATION OF CLUTCH AND BRAKE

Band servo Low &
Position Reverse High Low One-way | Parking Lock-u
- rever: -
clutch cluich clutch Opera Release everse clutch pawi b
tion brake
Park positicn on
Reverse on on
Neutral position
D, Low on on
B, Second on on
Drive
D, Top {3rd) on on {on) on an*1
D, OD (4th) on on on'2
» 2, Low on on
2, Second on on
; 1, Low on on on
1, Second on on

*1: Lock-up operates in 3rd speed (lock-up) position when OD control switch is “'OFF" (Overdrive not allowed).
*2: Lock-up operates in 4th speed (lock-up) pesition when QD control switch is “"ON" (Overdrive atlowed).

AT-10
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DESCRIPTION

Control System

CONTROL SYSTEM

RE4F02A
&l
WAL,
EW
LG
| Fluid temperature sensor |
Line pressure solenoid [_Revolution sensor | EF &
valve 7E@
Closed throttle Whibitor | | Torque converter cluich l+-Dropping resistor Qverdrive switch i
position switch switch 59"’7""'“‘ valve
- Timing solenoid valve EE
Wide open lthrhotlle Shift_salencid vaive A
position swilc Shift solenocid valve B
Throttle position
sensor el
Engine speed I—- A/T control unit
} LA{T mode switch l T
Throttle opening
OD OFF lamp o] P —~ |
A/T mode - = @ *\) o
ECM indicator lamgp Vehicle speed sensor O | gtnlBo
SATS81GA
Fi
RA&
BR
8T
BF
HA
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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 sclenocids.

Control System (Cont'd)

INPUT/QUTPUT SIGNAL OF A/T CONTROL UNIT

Senscrs and solencid valves

Function

Inhibiter switch

Detects select lever position and sends a signal to A/T control unit.

Throttle position sensor

Betects throttie valve position and sends a signal to A/T control unit.

Closed throttle position switch

Detects throtile valve’s fuliy-closed positicn and sends a signal 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 control unit.

Engine speed signal

From ECM (ECCS control module).

Detects transmission fluid tfemperature and sends a signal o A/T control

Input | Fluid temperalure sensor _
unit.
Revaolution sensaor Detects output shaft rpm and sends a signal to A/T control unit.
i Used as an auxiliary vehicle speed sensor. Sends a signal when revolution
Vehicle speed sensor ) o )
sensor (installed on transmission} malfunction.
) Detects POWER, AUTO or HOLD position selected and sends a signal to
A/T mode switch .
A/T control unit,
) Sends a signal, which prohibits a shift to D, (OD) range, to the A/T control
OD switch .
unit.
. . Selects shifting point suited to driving conditions in relation to a signal sent
Shift solenoid valve A/B .
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.
Output

Torgue converter clutch solenoid
valve

Regulates (or decreases) lock-up pressure suited to driving conditions in
relation to a signal sent from A/T control unit.

Timing solenoid

Switches oil passages, which act on the band servo piston and low cluich,
according to a signal sent from the A/T control unit.

AT-12
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DESCRIPTION

(1) Band servo piston
(2 Reverse clutch drum
(3 Converter housing
@ Oil pump

{5 Brake band

(8 Reverse clutch

{) High clutch

Cross-sectional View

Front planetary gear
(@ Low one-way clutch

Rear planetary gear
@M Forward clutch

A2 Overrun clutch

3 Low & reverse brake
i@ Output gear

AT-13

SATOS3F

dm idler gear

48 Forward one-way cluich
@ Pinion reduction gear
8 Final gear

@ Differential case

&0 Input shaft

&) Torque converter

#) Viscous coupling

A,
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DESCRIPTION

Hydraulic Control Circuits
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DESCRIPTION -

Shift Mechanism
® @ CONSTRUCTION
)| (M Torque converter
\ I @ Qil pump al
. ] @) Reverse clutch : i
-f @ Brake band
= & High clutch WA
® Low one-way clutch '
| @ Low & reverse brake
Forward clutch EM
Lil—( @ Qverrun clutch
— 10 Forward one-way clutch
i) Planetary gear e
12 Control valve
4@ Final drive e
iEl= &
=
FE
REAF04V
SATO70H &L
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake compaonents Abbr. Function T
Reverse clutch R/C To transmit input power to front sun gear.
High clutch H/C To transmit fnput power to front planetary carrier.
Forward clutch F/C To connect front planetary carrier with forward one-way clutch.
Overrun clutch 0/C To connect front planetary carrier with rear internal gear. EA
Brake band B/B To lock front sun gear.

When forward clutch is engaged, to stop rear internal gear from
Forward one-way clutch F/O.C L L ‘g g ) P . ) g RA
rotating in opposite direction against engine revolution,

Tec stop front planetary carrier from rotating in opposite direc-

Low one-way cluich L/0.C ) ) i ) -
tion against engine revolution. e

Low & reverse brake L & R/B To lock front planetary carrier.

AT-15 587



DESCRIPTION

OPERATION OF CLUTCH AND BRAKE

Shift Mechanism (Cont’d)

. For- Band servo For- Low Low &
Shift pesition Reverse | High ward Overrun ward one-way | reverse | Lock-u Remarks
P clutch | clutch lutch ¢lutch 2nd 3rd 4th  |one-way Ut hy brake P
clutc apply |release | apply | ciutech | E'Y°
o PARK POSI-
TION
R O O REVERSE
Ny NEUTRAL
POSITION
1st O @) L ®
"1
s 2nd O @) O ® Automatic shift
123 —4
arg Ol O | lol=®]| ® ° O
4th O X 3% | X O O
, 1st O O ® ® Automatic shift
12+ 3
2nd O O O ®
Locks (held
1st
1 O O ® O stationary)
in 1st speed
2nd O 1O O ® 123

“1: Operales when overdrive swilch is being set in “OFF" position.
*2: Qil pressure is applied to both 2nd “apply’' side and 3rd “‘release'’ side of band servo piston. However, brake band does not contract
because oil pressure area on the '‘release’ side is greater than that on the “apply” side.

*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.
*4: A/T will not shift to 4th when overdrive switch is set in "OFF" position.

) : Operates

@ . Operates when throttle opening is less than 1/16.
@ : Operates during "progressive’ acceleration.
(¥ : Operates but does not affect power iransmission.

AT-16

588



DESCRIPTION

Control System

CONTROL SYSTEM

RE4F04V
cl
Il 2,
i
{ I Le
[ Fluid temperature sensor |
tine pressure solenoid L
valve Revolution sensor—] EF (31
CIOT;-":’ thrqttl: Torque converter clutch i
position switc Inhibitor solenoid valve qoropping resislor| l Qverdrive switch
Wide open throttie switch ?;Ererun clutch solencid -
e N =
position switch Shift solenoid valve A o
Shift solenoid vat
Throttle position ve B
Sensor L

Engine speed A/T control unit

Throttle opening

] | ™

SATBATGA

0D OFF lamp

A/T mode
indicatar lamp

dl D
20
1D
@ [
<5

ECM Vehicle speed sensor
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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 reguired signals to the
respective solenoids.

Control System (Cont’d)

INPUT/QUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and sclenoid valves

Function

Inhibitor switch

Detects select lever position and sends a signal to A/T control unit.

Throtlle position sensor

Detects throttle vailve position and sends a signal to A/T control unit.

Ciosed throttle position switch

Detecls throttle valve's fully-closed position and sends a signal to A/T con-
trol unit.

Wide open throttle position switch

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

Engine speed signal

From ECM (ECCS control module).

Detects transmission fluid temperature and sends a signal to A/T control

Input | Fluid temperature sensor .
unit.
Revoiution sensor Detects output shaft rpm and sends a signal to A/T control unit.
. Used as an auxiliary vehicie speed sensor. Sends a signal when revolution
Vehicle speed sensor . L .
sensor (installed on transmission) malfunction.
Detects POWER, AUTO or HOLD position selected and sends a signal to
A/T mode swiich . P 9
A/T control unit. )
Sends a signal, which prohibits a shift to D, (OD) range, to the A/T control
0D switch ) 9 P 4 (0OD) rang
unit.
Selects shifting point suited to driving conditions in relation 1o a signal sent
Shift sclenocid valve A/B 9p . d 9
from AT control unit.
. . Regulates (or decreases) lock-up pressure suited to driving conditions in
Line pressure solenoid valve i . .
relation to a signal sent frem A/T control unit.
Cutput

Torque converter cluich solenoid
valve

Regulates (cr decreases) lock-up pressure suited to driving conditions in
relation to a signal sent from AfT control unit.

Overrun clutch solenoid valve

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

AT-18
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TROUBLE DIAGNOSES

Contents — REA4AF02A

How to Perform Trouble Diagnoses for Quick and Accurate Repair ... AT-21
RO AN S e AT-25
DHAgNOSIS By CON S UL L . i et et e e e e e e e s ee e e e e ae e e e et e e et e e e e AT-26
Praliminary CReCK . s AT-29
AIT Electrical Parts Location ... e e e AT-40
Circuit Diagram for Quick Pinpoint Check .. ... s AT-41
R L L T R P E=Te £ T 1 s R U TR AT-42
Sl A0S S ... o e et et e e a e r s AT-44
SELF-DIAGNOSTIC PROCGEDURE, ... .ottt e e st n e e s e e e e e ae s AT-44
JUDGEMENT OF SELF-DIAGNQOSIS CODE ... i et AT-46
REVOLUTION SENSOR CIRCUIT CHECK .o e e
VEHICLE SPEED SENSOR CIRCUIT CHECK . e i
THROTTLE POSITION SENSOR CIRCUWIT CHECK Lot e
SHIFT SOLENOID VALVE A CIRCUIT CHECK . o et et e eeain
SHIFT SOLENOID VALVE B CIRCUIT CHECK ..o e caein
TIMING SOLENOID VALVE CIRCUIT CHECK ..o e i s eeee s e ee e en e
TORQUE CONVERTER CLUTCH SOLENOID VALVE CIRCUIT CHECK
FLUID TEMPERATURE SENSOR CIRCUIT AND
A/T CONTROL UNIT POWER SOURCE CIRCUIT CHECKS ... e
ENGINE SPEED SIGNAL CIRCUIT CHECK ... e ettt ee e e ee e
LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK ..t AT-58
INHIBITOR, OVERDRIVE AND THROTTLE POSITION
SWITCH CIRCUIT CHECKS .o e T AT-59

Diagnostic Procedure 1

(SYMPTOM: Paower indicator lamp does not come on for about 2 seconds

when turning ignition SWItch 10 “ON. ) e e
Diagnostic Procedure 2

{(SYMPTOM: Power indicator lamp or comfort indicator lamp does not come

on when turning A/T mode switch to the appropriate position.) ... e
Diagnostic Procedure 3

(SYMPTQOM: QD OFF indicator lamp does not come on when setting

overdrive switch 10 "OFF™" POSIION.) oo AT-62
Diagnostic Procedure 4

(SYMPTOM: Power indicator lamp does not come on for about 3

seconds when depressing and releasing accelerator pedal fully.) ... AT-62
Diagnostic Procedure 5

(SYMPTOM: Engine cannot be started with selector lever in "'P” or "'N"" position

or engine can be started with selector lever in “D”, 2", “1" or “R" position.) ..................... AT-63
Diagnostic Procedure 6

(SYMPTOM: Vehicie moves when it is pushed forward or backward with

selector lever in P77 poSitioN.) .. AT-63
Diagnostic Procedure 7

(SYMPTOM: Vehicle moves forward or backward when selecting *'N" position.) ................... AT-64
Diagnostic Procedure 8

(SYMPTOM: There is large shock when changing from “N” to “R" position.) ... AT-65
Diagnostic Procedure 9

(SYMPTOM: Vehicie does not creep backward when selecting "R"" position.) ... AT-66
Diagnostic Procedure 10

(SYMPTOM: Vehicle does not creep forward when selecting D", "2 or 1" position.) ......... AT-67
Diagnostic Procedure 11

(SYMPTOM: Vehicle cannot be started from D) ., AT-68

i f.—“\s
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TROUBLE DIAGNOSES
Contents — RE4F02A (Cont'd)

Diagnostic Procedure 12

{SYMPTOM: A/T does not shift from D, to D, at the specified speed.
A/T does not shift from D, toe D, when depressing accelerator pedal fully

at the specified SPEEA.) .o e AT-69
Diagnostic Procedure 13

{(SYMPTOM: A/T does not shift from D, to D, at the specified speed.) ... AT-70
Diagnostic Procedure 14

(SYMPTOM: A/T does not shift from D, to D, at the specified speed.) ... AT-71
Diagnostic Procedure 15

(SYMPTOM: A/T does not perform lock-up at the specified speed.} ..., AT-72
Diagnostic Procedure 16

{(SYMPTOM: A/T does not hold iock-up condition for more than 30 seconds.} ..........cccooovie AT-73
Diagnostic Procedure 17

{SYMPTOM: Lock-up is not released when accelerator pedal is released.) ...........cccoocien. AT-73

Diagnostic Procedure 18

{SYMPTOM: A/T does not shift from D, to D, when changing

overdrive switCh 10 “OFF " POSIION. Y e AT-74
Diagnostic Procedure 19

{(SYMPTOM: A/T does not shift from D; to 2, when changing

selector lever from D7 {0 27 POSHION.) e AT-75
Diagnostic Procedure 20

(SYMPTOM: A/T does not shift from 2, to 1, when changing selfector
lever from 2" to “*1"" position.

Vehicle does not decelerate by engine brake when shifting from 2, (1,0 to 1,) . AT-75
Electrical Components INnSpection ... e AT-76
2] 1T LI 2 =2 S PTPRRPTPR AT-83
SYMPIom Chart L AT-87

AT-20
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

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

in general, the feeling about a problem depends on each customer. 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. A
WORK FLOW
B
CHECK IN Reference item
LG
h 4
, EF &
LISTEN TO CUSTOMER COMPLAINTS. Fail-Safe Remarks =
Refer to AT-25.
FE
A
CHECK A/T FLUID LEVEL AND CONDI- Preliminary Check
e
TION. Refer to AT-29. cL
¥ AT
»| ® PERFORM ROAD TESTING. Road Test
e PERFORM SELF-DIAGNOSIS. Aefer to AT-29.
Self-diagnosis
Refer to AT-44. A
h 4
INSPECT EACH COMPONENT FOR Self-diagnosis KA
MALFUNGCTION. Refer to AT-44.
Diagnostic Procedure BR
Reter to AT-61.
Symptom Chart ST
Reter to AT-87.
RF
¥
REPAIR/REPLACE. ATF Cooler Service
- E—
Refer to AT-25. 44
NG EL
FINAL CHECK ;infal (;,hi:::f w
oK erer o -83.
DX
Y
CHECK OUT
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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. model Engine : Mileage
RE4FQ2A VG30E
Incident Date Manuf. Date In Service Date

Frequency

['1 Continuous [] Intermittent { times a day)

Symptoms

O Vehicle does not move. (OO Any posilion [] Particular position)

LI No up-shift {L] ist — 2nd Ll 2nd — 3rd [l 3rd — O/D)

L No down-shift {0 O/D — 3rd Ll 3rd - 2nd [ 2nd — 1st)

7] Lockup malunction

_1 Shift point too high or too low.

7] 8hift shack or slip (TN - 1 O Lockup [ Any drive position)

1 Noise or vibration

| No kickdown

LI No pattern select

1 Others
( )

Power indicator lamp

Flickers for about 8 seconds.

] Come on [0 Come off

AT-22
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TROUBLE DIAGNOSES

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

DIAGNOSTIC WORKSHEET

1. | Read the Fail-safe Remarks and listen to customer complaints. AT-25
2. |01 CHECK A/T FLUID AT29 | @
[0 Leakage {Follow specified procedure)
[J Fivid condition A
0 Fluid level
3. | Perform all ROAD TESTING and mark required procedures. AT-29 -
T EI
3-1 Check before engine is started. AT-30 -
[.] SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
6
[1 1. Revolution sensor [] 8. Fluid temperature sensor and LG
[l 2. Vehicle speed sensor A/T control unit power source
1 3. Throttle position sensor [1 9. Engine speed signal EF &
1 4. Shift solencid valve A [ 1 10. Line pressure solenoid valve o
[1 5. Shift solenoid vaive B L] 11. Battery
[J 6. Timing scolencid valve 1 12. Others .
[J 7. Torque converter clutch sole- FEE
noid valve
3-2. Check at idle AT-31 el
[[1 Diagnostic Procedure 1 {Power indicator lamp came on for 2 seconds.)
[} Diagnostic Procedure 2 (Power or comfort indicator lamp came on.)
J Diagnostic Precedure 3 (CD OFF indicator lamp came on.) WT
i1 Diagnostic Procedure 4 (Power indicator lamp came on when acc. pedal was
depressed.)
[1 Diagnostic Procedure 5 (Engine starts only in P and N position)
I"1 Diagnostic Procedure 6 (In P position, vehicle does not move when pushed)
L1 Diagnostic Procedure 7 (In N position, vehicte moves)
[1 Diagnostic Procedure 8 (Select shock. N — R position) A
1 Diagnostic Procedure 9 (Vehicle creeps backward in'R position) s
[T Diagnostic Procedure 10 (Vehicle creeps forward in D, 2 or 1 position)
3-3. Cruise test AT-32 POy
Part-1
[l Diagnostic Procedure 11 (Vehicle starts from D) -
[1 Diagnostic Procedure 12 i
L1 Diagnostic Procedure 13 {A/T shift scheduie: D, —» D,/D, — Dy/D; —
[ Diagnostic Procedure 14 D,/D, — D.)
iJ Diagnostic Procedure 15 {Shift schedule: Lock-up) 8T
[l Diagnostic Procedure 16 (Lock-up condition more than 30 seconds)
[} Diagnostic Procedure 17 (Lock up released) )

DX
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

Part-2 AT-37
{1 Diagnostic Procedure 11 {vehicle starts from D,)
[0 Diagnostic Procedure 12 (Kickdown. D, — D)
[} Diagnostic Procedure 13 (Shift schedule: D, — D)
[l Diagnostic Procedure 14 (Shift schedule: D, — D, and engine brake)
Part-3 AT-38
{1 Diagnostic Procedure 18 (D, — D, when OD OFF switch ON — OFF)
U Diagnostic Procedure 19 (3; — 2, when selector lever D — 2 position)
[J Diagnostic Procedure 20 (2, (1,}) — 1,, when selector lever 2 — 1 position)
[] SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
[] 1. Revolution sensor [1 8. Fluid temperature sensor and
O 2. Vehicle speed sensor A/T control unit power source
U1 3. Throttle position sensor [J 9. Engine speed signal
[1 4. Shift solencid valve A [ 10. Line pressure solenoid valve
J 5. Shift solenoid valve B [J 11, Battery
[1 6. Timing solenoid valve [.1 12. Others
(1 7. Torgque converter clutch sole-
ncid valve
[ Perform the Diagnostic Procedures marked in ROAD TESTING. AT-87
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the components inspection orders.)
Perform FINAL CHECK. If NG, go back to "CHECK A/T FLUID". AT-83
[1 Stall test — Mark possible damaged components/others.
0 One-way clutch [J Low & reverse brake
(1 Low clutch 7 Engine
[0 Torque converter one-way clutch [ Line pressure is low
L1 Reverse clutch
[.1 Pressure test — Suspected parts:

AT-24
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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 indicator
tamp will blink for about 8 seconds. (For diagnosis, refer to AT-30.)
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 circuits 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 power 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-21).
The SELF-DIAGNOSIS results will be as follows:
The first SELF-DIAGNQOSIS will indicate the damage of the vehicle speed sensor ot the revalution
Sensor.
During the next SELF-DIAGNOSIS performed after checking the sensor, no damages will be indi-
cated.
ATF COOLER SERVICE

During overhaul, if excessive foreign material is found in the oil pan or clogging the strainer, the ATF
cooler must be serviced as follows:
VG30 engine (RE4F02A) ... tube type cooler
Flush ATF cooler and cooler line using cleaning solvent and compressed air.
VE30 engine (RE4F04V) ... fin type coocler
Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using
cleaning solvent and compressed air.

AT-25 597
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TROUBLE DIAGNOSES

Diagnosis by CONSULT

NOTICE

1.

The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each
solenoid).

When a noticeable time difference occurs between shift timing which is manifested by shift shock
and the CONSULT display, mechanical parts (except solenoids, sensors, etc.) are considered to be
malfunctioning. Check mechanical parts using applicable diagnostic procedures.

2. Shift schedule {(which implies gear position) displayed on CONSULT and that indicated in Service
Manual may differ slightly. This occurs because of the foliowing reasons:
e Actual shift schedule has more or less tolerance or allowance,
e Shift schedule indicated in Service Manual refers to the point where shifts start, and
e Gear position displayed on CONSULT indicates the point where shifts are completed.
3. Shift solenoid valve “A” or "B" is displayed on CONSULT at the start of shifting while gear position
is displayed upon completion of shifting {(which is computed by A/T control unit).
4. Additional CONSULT information can be found in the Cperation Manual supplied with the CONSULT
unit,
APPLICATION
Monitor item
ftem Display ‘ECU Main Descriplion Remarks
Tnput signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T e Vehicle speed computed from | When racing engine in or P
{Revolution sensor) fkm/h] or [mph] X . signal of revolution sensor is | position, meter will not indicate
displayed. 0 km/h (0 mph) even if vehicle
is stationary.
Vehicle speed sensor 2 VHCL/S SE-MTR o Vehicle speed computed from | Error may occur under approx.
(Meter) [km/h] or [mph] signal of vehicle speed sen- | 10 km/h {approx. 6 mph) and
X — sor is displayed. meter will not indicate 0 km/h
(0 mph) even if vehicle is sta-
tionary.
Throttle position sensor THRTL FPOS SEN X _ # Throttle position sensor sig-
V1] nal voltage is displayed.
Fluid temperature sensor FLUID TEMP SEN e Fluid temperature sensor sig-
[V] nal voltage is displayed.
X — . ,
e Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X o » Source voltage of contre! unit
Vi is displayed.
Engine speed EMNGINE SPEED e Engine speed, computed from | Error may occur under approx.
[rpm] X X engine speed signal, is dis- 800 rpm and meter will not
played. indicate 0 rom even if engine is
not running.
Overdrive switch OVERDRIVE SW o ON/OFF state computed from
[ON/OFF] X — signal of overdrive SW is dis-
played.
P/N position switch P/N POSI SW # ON/QFF state computed from
[ON/OFF] X — signal of P/N pasition SW is
displayed.
R position switch R POSITION SW o ON/OFF state caomputed from
: [ON/OFF] X — signal of R position SW is
displayed.
D positien switch D POSITION SW ® ON/OFF state computed from
[ON/OFF] X — signal of I} position SW is
displayed.
2 position switch 2 POSITION sW e ON/GFF status, computed
[ON/OFF] X — from signal of 2 position SW,
is displayed.
1 position switch 1 POSITION SW » ON/QFF status, computed
[ON/OFF] X — from signal of 1 position SW,
is displayed.

AT-26
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

Monitor item

Iltem Display _ECUt Main Description Remarks
!n;:;u signals
signals
ASCOD-cruise signal ASCD-CRUISE # Status of ASCD cruise signal | This is displayed even when @H
FON/QFF] x _ is displayed. no ASCD is mounted. )
ON ... Gruising state
OFF ... Normal running state MA
Wl
ASCD-0D cut signal ASCD-OD CUT e Stalus of ASCD-QD release o This is displayed even when M
[ON/QFF] X _ signal is displayed. ne ASCD is mounted.
ON ... OD released
OFF ... OD not released [
Kickdown switch KICKDOWN Sw # ON/OFF status, computed
[ON/OFF] X —_ from signal of kickdown SW,
is displayed. L
Power shift switch POWER SHIFT SW ® ON/OFF status, computed # This is displayed even when
[ON/OFF] from signal of power shift no power SW is equipped. On S
X — 8W, is displayed. vehicles wilh power SW 'EE &
mounted on lever, this item is E@
invalid although displayed.
Closed throttle position switch [ CLOSED THL/SW o ON/OFF status, computed FE
[ON/OFF] X — from signal of closed throttle 5
position SW, is displayed.
Wide open throttle position W/O THRL/P-SW » ON/OFF status, computed .
switch [ON/CFF} % o from signal of wide open eI
throttle position SW, is dis-
played.
Hold switch HOLD SW o ON/OFF status, computed M
{ON/OFF] X — from signal of hold SW, is
. displayed.
Gear position GEAR e Gear position data used for
X computation by control unit,
is displayed.
Selector lever position SLCT LVR POSI e Selector lever position data, |e A specific value used for con- FA
X used for computation by con- trol is displayed if fail-safe is )
trol unit, is displayed. activated due to error.
Vehicle speed VEHIGLE SPEED ¢ Vehicle speed data, used for =)
[km/h] or {[mph] X computation by contral unit, 1k
is displayed.
Throttle position THROTTLE POSI & Throttle position data, used » A specific value used for con- -
/8] X for computation by control trol is displayed if fail-safe is £l
unit, is displayed. activated due to error.
Line pressure duty LINE PRES DTY o Control value of line pressure
[%] X solenoid valve, computed by ST
controi unil from each input
signal, is displayed.
Lock-up duty TCC SV DUTY ¢ Control value of torque con- Br
[%] verter clutch solenoid valve,
X computed by control unit
from each input signal, is dis-
played. HA
Shift solenoid valve A SHIFT §/V A e Control value of shift sole- Control value of solenoid is
[ON/OFF] _ X noid valve A, computed by displayed even if solenoid ¢ir-
control unit from each input cuit is disconnected. E”__,
signal, is displayed. The "OFF" signal is displayed
Shift solenoid valve B SHIFT 5/V B » Control value of shitt sole- it solenoid circuit is shorted.
[ON/OFF] o X noid valve B, computed by I]B'?\\
contral unit from each input
signal, is displayed.
Timing solenoid valve TIMING S/ » Control value of timing sole-
_ x noid valve computed by con-
trol unit from each input sig-
nai is displayed.
599
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

Monitor item

Item Display AECU Main Descriplion Remarks
!nput signals
signals
Seli-diagnesis display lamp SELF-D DP LMP X e Controi status of power shift
(Power shift lamp) [ON/OFF] lamp is displayed.

X: Applicable
—: Not applicable

Note:

1. When select ECU input signals on CONSULT, electronic control unit input signa! are set.
2. When select main signals on CGONSULT, monitored items for understanding the overall operation of the system are set,
and this setting is indicated by a reversed display.

DATA ANALYSIS

Item Dispilay form Meaning
Approximately 4% Lock-up "OFF"

Lock-up duty 1 l
Approximately 94% Lock-up “ON

Line pressure duty

Approximately 29%

i)
Approximately 94%

4

Low line-pressure
(Small throttle opening)

High line-pressure
{Large throttle opening)

Throttle posilion sensor

Approximately 0.5V

Fully-closed throtile

Approximately 4V

Fully-open throttle

Fluid temperature sensor

Approximately 1.5V

!
Approximately 0.5V

!

Cold [20°C (68°F)]

Hot [B0°C (176°F)]

Gear position 1 3 4
Shift solenoid valve A ON OFF OFF ON
Shift solenoid valve B ON ON OFF OFF

AT-28
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TROUBLE DIAGNOSES

SAT026C

SATG38A

ROAD TEST PROCEDURE

1. Check before engine is started.

O

2. Check at idle.

O

3. Cruise test.

SAT786A

SAT496G

Preliminary Check
A/T FLUID CHECK
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.

3. Stop engine.

4. Check for fresh leakage.

Fluid condition check

Fluid coior Suspected problem
Dark or black with burned odor Wear of frictional material

Water contamination

Milky pink — Road water entering through

filler tube or breather

Varnished fluid, light to dark brown
and tacky

Oxidation
— Qver or under filling
— QOverheating

Fluid level check
Refer to MA section (CHASSIS AND BODY MAINTENANCE).

ROAD TESTING

Description

e

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-44

G
Bl

ER

EL

T

AT-29 601



TROUBLE DIAGNOSES

Preliminary Check (Cont’'d)

2

1. Check before engine is started

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

Accelerator pedal

Depress Release

SAT754A

tion.
2. Perform self-diagnosis.
— Refer to SELF-DIAGNOSIS PRO-
CEDURE and note NG items.
3. Go to "ROAD TESTING
— Check at idle’". AT-31

AT-30

/ 1. Park vehicle on flat surface. No ». Go to Diagnostic Proce-
2. Bet A/T mode switch to “AUTO” dure 1. AT-61
ORT position.
3. Move selector lever to P position.
4. Turn ignition switch to “ON’’ position.
{Do not start engine.)
o™, oy e, 5. Does power indicator lamp come on
POWER AUTO COMFORT for about 2 seconds?
SATO57B
Yes
— v
Does power indicator lamp flicker for Yes> Perform self-diagnosis.
about 8 seconds? — Refer to SELF-DIAG-
NOSIS PROCEDURE.
No AT-44
y
1. Set A/T mode switch to "POWER” No »| Go to Diagnostic Proce-
position. dure 2. AT-62
2. Does power indicator lamp come on?
SAT958B Yes
Y
E’ 1. Set A/T mode swilch tc "COMFORT" No »| Go to Diagnostic Prace-
position. dure 2. AT-62
2. Does comfort indicator lamp come
on?
OVER DRIVE
10N WOFF Yes
4 Q5] v
1. Set overdrive switch to "OFF" posi- No »| Go to Diagnostic Proce-
‘ @ tion. dure 3. AT-62
2. Does QD OFF indicator lamp come
on?
SATO598
Yes
5|
O— ; N
1. Move selector lever to D"’ position. © »| Go to Diagnostic Proce-
Ej___ 2. Set A/T mode switch to “"AUTO" dure 4. AT-62
position.
D R 3. Depress and release accelerator
~ ", pedal quickly.
::(1 i 4. Does power indicator lamp come on
AR for about 3 seconds after accelerator
% pedal is depressed?
Yes
SAT029C y
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

1] 2. Check at idle

. Park vehicle on flat surface. No Go to Diagnostic Proce-
2. Turn ignition switch to “OFF" posi- dure 5. AT-63
tion.
3. Move selector lever to “P”" or "N Gl
position.
4. Turn ignition switch to "START"
position. 3
5. |s engine started? ’

—_

A4

Yes

SAT7A6A Y Yes =

1. Turn ignition switch to "OFF" pasi- »| Go to Diagnostic Proce-
tion. dure 5. AT-63
Brake pedal 2. Move selector lever to D", 17, 27 LC

or "R" position.

3. Turn ignition switch to "START"

position. =
4. Is engine staried? Fl:l:@

No

i ' TE

Yes

1. Turn ignition switch to "OFF" posi- Go to Diagnostic Proce-
tion. dure 6. AT-63
. Move selector lever to “P" position. £

b4

SAT797A

. Release parking brake.

. Push vehicle forward or backward.

. Does vehicle move when it is pushed P
forward or backward? a7

G W R

No

A4

. Apply parking brake. Go to Diagnostic Proce-

. Move selector lever to "N position. dure 7. AT-64

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

. Release parking brake.

5. Does vehicle move forward or back-

ward? B

Yes

'y

Y

]

E-N

No

v

. Apply foot brake. Go to Diagnostic Proce-

. Move selector lever lo 'R position. dure 8. AT-85

. Is there targe shock when changing g
from “N" 1o “R" position?

Na

'y

b4

L b

Yes -

v No 8F

1. Release foot brake for several sec- Go to Diagnostic Proce-
onds. dure 8. AT-66

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

4

Yes

h J

No EL

1. Maove setector lever to D", 2" and Goe to Diagnostic Proce-
‘1" position and check if vehicle dure 10. AT-67
creeps forward.
2. Does vehicle creep forward in all D)
three position?

A4

Yes

A4

Go tc Cruise test. AT-32
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TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

3. Cruise test

¢ Check all items listed in Parts 1 through 3.

With CONSULT

e Using CONSULT, conduct a cruise test and record the

result.

e Print the result and ensure that shifts and lock-ups take

place as per “'Shift Schedule.”

for CONSULT

N
- Data link connector

1. Turn off ignition switch.

side panel.)

MAT171A

3. Turn on ignition switch.

NISSAN

CONSULT

il

4. Touch “START".

djjljl
START

l SUUB MODE

SEF392!

[l SELECT SYSTEM

UWGINE

| AT

[ HICAS

| AUTO A/C

I
l

U | OO} | I |

5. Touch “A/T".

SATH29G

| In SELECT DiaG MODE [

| SELF-DIAGIESULTS

[ DaTA MONITOR

ECU PART NUMBER

l
|
|
l

" ) TSNS | WSS | SR | S—

SATETIC

AT-32

CONSULT setting procedure

, 6. Touch "“"DATA MONITOR".

2. Connect “"CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located in left dash

604



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

m] SELECT MONITOR ITEM } 7. Touch “SETTING" to set recording condition.

ECLHINPUT SIGNALS

| MAIN SIGNALS |

| SELECTION FROM MENU | Gl
| ADDRESS SETTING ]

L_w J ' WA,

ISETTJING i  START |

SAT296G EM

[ SET RECORDING COND I 8. Touch “LONG TIME” and “"ENTER" key.

oo v |G .
| - -
| | SAT207C ©L
Ip_‘ﬂ SELECT MONIOR ITEM ] 9. Go back”to SELECT MONITOR ITEM and touch “MAIN
SIGNALS”. M7
| EcUINPUT[JIGNALS | 10. Touch “START".

SELECTION FROM MENU |

ADDRESS SETTING ]

I
l =5
I l A
I

SETTING || START |

SAT295C A

11. When performing cruise test, touch “RECORD".

A MONITOR_#NO FAL  [g] BE
ENGINE SPEED 800rprn

GEAR 1

SLCT LVR POSI NP

VEHICLE SPEED Okm/h ST
THROTTLE POSI 00/8

LINE PRES DTY 29%

TCC S/v DUTY 4%

SHIFT S/V A ON Y
SHIFT S/V Bm CN
[ RECORD |

SATOTIH R

12. After finishing cruise test part 1, touch “STOP”.

*XRECORD 4/8 & NO FAIL
ENGINE SPEED 768rpm[i| EL
GEAR 1

SLCT LVR POSI NeP

VEHICLE SPEED Okmyh DX
THROTTLE POSI  0.0/8

LINE PRES DTY 2%

TCC SN DUTY 4%

SHIFT SV A ON

SHIFT sv B [l ON
[ STOP |

SATO72H
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m REAL-TIME DIAG w

*** NO FAILURE ™

[ STORET) Recorp 10 |

Il DISPLAY |

SAT30IC

> ENG GEAR SLCT
SPEED LEVER
1801 {rpm) POSH
00r*3n 704 1 D
oorras 704 D
0013 704 3 D
oD 704 1 D
00tz 04 1 D
Q0rI26 704 1 D
03yl 7oe 1 0
PRINT ][ GRAPH_]
SATO73H

> ENG GEAR 5LCTY
SPEET LEVER
18:0 (rpm} POSI
oor3g 4 1 )
porr2e 704 1 D
0orri3 704 1 D
00ro0 704 ) D
00113 704 1 D
001126 704 1 D
00739 704 1 D
[Tawm [ PRINT |
SATOTAH
ENG GEAR SLCT  VEHI THRTL
SPEED LEVER -CLE POS!
POSI  SPEED
1801 irpm) (km/h) (/8]
oz 704 1 D 0 0.0
00'126 704 1 D ) 00
00’113 704 1 D 0 Q0
00rre 704 1 D 0 00
o0r13 704 D 0 00
orree 704 1 9 0 00
0039 704 1 D c 00
00'vB2 704 1 D e 00
0or'es 704 1 D 0 00
SATO75H

Preliminary Check (Cont’d)
13. Touch “DISPLAY”".

14. Touch “PRINT",

15. Touch "PRINT" again.

16. Check the monitor data printed out.
17. Continue cruise test part 2 and 3.

AT-34
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TROUBLE DIAGNOSES

—

I[__c/uNT_[o] CONNECTOR ||

35

34

COMMECT

Accelerator
pedal

SAT96CB
/
ﬁ
e\ N
POWER AUTO  COMFORT
SATO57B

7 ey
7 ® </
74
Half-way ™ SAT495G
4]
/8 # | — el

™

o8 — | 2= 4
SATE04A

Preliminary Check (Cont’d)
(E) Without CONSULT

Cruise test — Part 1

Warm up engine until engine oil and
ATF reach operating temperature after
vehicle has been driven approx. 10
minutes.

1. Park vehicle on flat surface.

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

Throttle position can be controlled by voltage across termi-
nals @ and 89 of A/T control unit.

No

.| Go to Diagnostic Proce-

2. Set A/T mode switch to "AUTO"
position.

3. Set overdrive switch to "ON" posi-
tion.

4. Move setector lever to “'P” pasition.

5. Turn ignition switch to "ON" position
and start engine.

6. Move selector lever to “D"” position.

7. Accelerate vehicle by constantly
depressing accelerator pedal halt-
way.

8. Does vehicle start from D7

Read gear position.

Yes

¥

dure 11. AT-G8

Does A/T shift from D, to D, at the

No

specified speed?
Read gear position,
throttle opening and
vehicle speed.
Specified speed when shifling from
D, to D;:

Refer to Shift schedule. AT-39

Yes

E hd

Go to Diagnostic Proce-
dure 12. AT-69

=
Does A/T shift from Dy, to D, at the

No

specified speed?

Read gear position,

throttle opening and
vehicle speed.

Specified speed when shifting from

D, to D,

Refer to Shift schedule. AT-39

#Yes
®

AT-35

Go to Diagnostic Proce-
dure 13, AT-70

607
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

[&] ®
8/8 1t | N
A
@ @ Does A/T shift from D, to D, at the _ND Go to Diagnostic Proce-
specified speed? dure 14, AT-71
Read gear positian,
R throltie opening and
3 vehicle speed.
o/8 1 —R| & y Specified speed when shifting from
SATBOSA
D, to D,
El Accelerator pedal Refer to Shift schedule, AT-39.
N
‘ Yes
o) ,
Felease N Does A/T perform lock-up at tiflJ speci- | NO .| Go to Diagnostic Proce-
fied speed? dure 15. AT-72
Read vehicle speed, throt-
tie opening when lock-up
duty becomes 94%.
Specilied speed when lock-up occurs:
Refer to Shift schedule, AT-39.
Yes
L 4
Does A/T hold lock-up condition for No .| Go tc Diagnoslic Proce-
more than 30 seconds? "l dure 16. AT-73
Yes
- "
T T B !
r — s
: = Y b1. Release accelerator pedal. No | Goto Diagnostic Proce-
o/8 ! @ =+ N 2. Is lock-up released when accelerator | dure 17. AT-73
Y caTsoTA pedal is released?
-
Yes
E [ !
1. Decelerate vehicle by applying foot No .| Go to Diagnostic Proce-
brake lightly. | dure 18 AT-74

2. Does engine speed return to idle
smoothly when A/T is shifted from D,
to O, ?

Read gear position and
engine speed.

Yes

r

1. Stop vehicle.
2. Go to “‘Cruise test — Part 2°'. AT-37

AT-36 608



TROUBLE DIAGNOSES
Preliminary Check (Cont’d)
Cruise test — Part 2

B/8 I
|
L_., 1. Canfirm A/T mode switch is in No .| Go to Diagnostic Proce-
20 km/h D. D. “Auto’ position and overdrive switch | dure 19. AT-75
a2 ':"PH) is in "ON"' position. &l
i 2. Confirm selector lever is in "D’ posi-
/ tion.
3. Accelerator vehicle by half throttle MA

G/8 .
A km/h again.

4. Does vehicle start from D ,?

SATE08A Rear gear position. El
Accelerator pedal
N 8/8 ———————— ¢
N D =D @ , Yes LC
/ 1] v
Depress - No - i e @
T fully 1. Accelerate vehicle to A km/h as - Go to Diagnostic Proce- clF @
R\I @ 4 Release shown in illustration. dure 12, AT-69 EG
elease
i 2. Release accelerator pedal and then
quickly depress it fully. EE
3. Does A/T shift from D, to D, as soon
as accelerator pedal is depressed
SAT809A fully? GL

Read gear position and
throttle opening.

Yes T
ﬂ ¥
FIB o e e Does A/T shift from D, to D, at the No » Go to Diagnostic Proce-
specified speed? dure 13. AT-70
Read gear position,
throttie opening and F&
vehicle speed.
Specified speed when shifting from
sATs104| | D, fo Dy RA
Refer to Shiit schedule, AT-39.
E a/8 & —t
D p! Yes BR
Accelerator P @ """"" -" E ¥
pedal o, 1 Release accelerator pedal after shift- | N® | Go to Diagnostic Proce- @
ing from D, to D,. "| dure 14. AT-71 1
2 Does A/T shift from D, to D, and does
vehicle decelerate by engine brake? e
Read gear position, 3F
5% throttle opening and
SATB11A vehicle speed. A
Yes
A 2
1. Stop vehicle. EL
2. Go to “'Cruise test — Part 3. AT-38
B

AT-37 609



TROUBLE DIAGNOSES

]

OVER DRIVE
ICN 90FF

Ds (OD OFF)

SAT776BA

D. (OD OFF)

Engine brake

=
»

SAT777BA

Engine brake
SAT77EE

|®®®

Preliminary Check (Cont’d)

Cruise test — Part 3

1l 2

1. Confirm A/T mode switch is in
“Auto” position and overdrive switch
is in ""ON’’ position.

2. Confirm selector lever is in ""D” posi-
tion.

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

4. Release accelerator pedal.

5. Set overdrive switch to “CFF" posi-
tion while driving in [, position.

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

Read gear position and
vehicle speed.

No

Yes

ﬂ Y

Go to Diagnostic Proce-
dure 18. AT-74

1. Move selector lever from D’ 1o 2"
position while driving in D,.

2. Does A/T shift from D, to 2, and does
vehicle decelerate by engina brake?

Read gear posilion.

No

Yes

a y

.| Go tc Diagnostic Proce-

dure 19. AT-75

1. Move selector lever from 2" to “1"
position while driving in 2,.

2. Does A/T shift from 2, to 1, and does
vehicle decelerate by engine brake?

Read gear position.

No

Yes

Y

Stop vehicle.
Perform self-diaghosis. — Refer to
SELF-DIAGNOSIS PROCEDURE. AT-44

AT-38

Go to Diagnostic Proce-
dure 20. AT-75
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TROUBLE DIAGNOSES

Shift schedule (Comfort patiern)

Preliminary Check (Cont’d)

Upshift

—am e~ Downshift

AT-39

B8/8. I 1 T
Kickdown range | | |
7/8 i |
]
6/8 {
I
@ 5/8
g ; || 4
) 4/8 | |
o
z ]
£ s
[ |
2/8 {-
18 | :
|
0/8 L
0 20 40 60 80 100 120 140 160 180 200
{0) (10} (20} (30 {(40) {50) (60) (70) (80} (90} {100} {110} (120}
Vehicle speed km/h {MPH)
SATE620
Shift schedule (Power pattern)
Upshitt
— v e e Downshift
8/8 r I r
Kickdown range § | 1
7/8 Y 4 -
|
6/8 | ;
1 C—T— 2
L
g |
c
-V 3 S 4
o |
2 i
2 3B I I
= |
2/8 | I——/
| |
|
0/8 1
0 20 40 60 80 100 120 140 160 180 200
{0} (10} {200 {300 ({40) {s0) (60} (70} {8O) (90) {100) (110} (12O
Vehicle speed km/h (MPH)
EATE51C
611

MA

EM

LC

EF
EC

CL

NI

jipra

RA

BR

[=E|

g

Ty

3=

EL



TROUBLE DIAGNOSES

A/T Electrical Parts Location

Located on center of dash lower panel

!

R

P
AT control unit
W)

an

QD QFF indicator lamp

4 (5 3
3‘ :l .3 NS
= .. = Nty
1
- ¥ b ; E
s N m
Throttle position sensor and
throttle position switch
NS \

C= 10 ) e

Solenoids harness
connectar Inhtbltor switch Y
\ o= b harness connector\

& \;

0]
—'..

Revolution sensor
“harness connector &
\/@ “\ \_

 AT-40

A/T mode swilch

Hevoluuon
sensor

MAT132AA

612
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TROUBLE DIAGNOSES

Wiring Diagram

IGNITION SWITCH
ON or START

A/T CONTROL UNIT

IGNITION
CDIL 401339 27|36 21[2C(s3[1B|171E|[8[7[B |5
To [#faa a1 }50]2s]enlar auaB 14[xJaal<aela] [4]3] 2]
distribu- e LG
tor -y WG —
@ [ 35[34[33 131 |30 |23 252423'?1514 12| tHENEIEIER
48 40| 127136 21'z0l1shB|17 16| [8 |7 |6 S @
POWER { Eﬁ @E yp— FEITAERARTATAYRSS YSIUOeSRSnE  wrnouws
TRANSTSTOR LE/R [ELCEELELLEE e e it
@ Eﬁetﬁm03m§§<§€>m4 EE:\:&m 0o ¢ 2o
33868 AE IE Ty * 196 RN BR Rt i
! |
i
RESISTOR B/R
AND
CONDENSER '[ BT
l ) 6~
p——— B
8 —09—
| =
— 7 (Fe8) ensine
i GROUNC
0
o
8%
20 —LG/B
do ;
L/W
o L
L/B
£ & | (=2 R
SLU YfE
a + G/Y
av L v/ t Lo
ﬁ 5 — LA BR/W
=
zz - § —E====q
o= — Z : : [Engine
I control
1L harness)
L } }
- G/ e
 BAY — 11
-G8 il
||
|l
1|1 -
@ |
1
ENGINE 1
COOLANT ¢ —J |1
TEMPERATURE B H
SENSOR : :
WIDE QPEN 11
THROTTLE " il
POSITION @ ey T
SWITCH G/R y
CLOSED |
1|1
GD, [l
THROTTLE @ /8 -l
POSITION | 5= [
SENSOR B =
—E/0R
SHIFT SOLENOID — & :63 6:@
VALVE A
S 2 g
erminal cor Tl
assembly) : : SENSOR
[B: G —— G LA il To back-up
Y —— ¥ L/G —t—o U lamp
OLENOID S— 6 I
" e _ I
£ Il
CONVERTER R G — 4
CLUCH — GY LB I ® 0 BB 8
SOLENOID i w
VALVE L i
LINE PRESSURE hil
SOLENOID VALVE g 3 il ”@
1
%Uén DROPPING 1Fh \
MPERATURE Faryn RESISTOR 1 {1
SENSOR T~ i i l
LT o e ———— i
— b } g_d ono
S0 — (W @} v g ”H HHHHH”
REVOLUTION
SENSDR o|l=z ajla| Z; Q| y| -

® TIMING SOLENDID
VALVE

AT-42

INHIBITOR SWITCH
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TROUBLE DIAGNOSES

Wiring Diagram (Cont’d)

A/T MODE SWITCH

IGNITION SWITCH POWER | AUTO | COMFDRT
ACC or ON 1 Q
2| & [6) A
BATTERY IGNITION SWITCH I O @
ON or START P [«
[E) {ILLUMINAT ION)
5 [«
DATA LINK 8 Q WA,
CONNECTOR @ (POWER INDICATOR)
FOR CONSLLT 5 o)
a Q
1 @ (COMFORT INDICATOR) 3]
‘ = 9 ) ....J‘.J'1
M
L EHE [71e]9]
e 3y | [CH X [
FUSE BLOCK ol ol % 1
[Refer to "POWER & OF J-d o Lily
SUPPLY ROUTING" 5T o]
in EL section.) [1] {111

L/ — 4]

Y/G

o
(L]
EC
[Main harness)

B/R
R/Y
G/8
Y
B
¥/G

BB

To illumination
system

Y
nl

¥
OVERDRIVE
e l
| OFF | ON
i B @ 10
G/Y G/Y ] i )
o i
BR/W d
(1) ' COMBINATION METER
m @ m
G/8
[
8 i
= s % % % A
@ @0 P
G T BODY GROUND .
B A
0/0 OFF
INDICATOR B
LAMP -0t
ASCD ST
contROLUNT ({0 t0CLL 11t g e —_—_—— - — —
——7 B
sB 15 1B -
SMJ B./0R %F
[Refer to last page G
{Foldout page).] SEEEEE :gi;
v
3 x|
G [} 0/0 OFF A
;‘f:ﬂj INDICATOR WA
WL B AMP = G
8 N— Y YN BED
To CRUISE =
indicator lamp -=—— @ @ Eﬂ—.
(Instrument
harness)
@B} ) 6 2
BODY @ H@X
GRDUND I Cf B @ : Digital type combination meter
@ : Needle typa combination meter
1 With air bag
f @ : Without air bag

SATO86H
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TROUBLE DIAGNOSES

[l SELECT SYSTEM

|

I_IWGINE |
[ AT |
[ HICAS |
[ AUTO A/C |
|

|

|
|

SATE29G

8 SELF-DIAG RESULTS B[]
FAILURE DETECTED

THROTTLE POSITION SEN

[ ERASE ][ PRINT |

SATH30G

Self-diagnosis
SELF-DIAGNOSTIC PROCEDURE ( With CONSULT)

1.
2.

3.

Turn on CONSULT.
Touch “A/T".

Touch "SELF-DIAG RESULTS”.
CONSULT performs REAL-TIME SELF-DIAGNQSIS.

AT-44
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

SELF-DIAGNOSTIC PROCEDURE { Without
CONSULT)
DIAGNOSIS START
Gl
4
1. Start engine and warm it up to nor- No .| Go to Diagnostic Proce-
mal engine cperating temperature, | dure 1. AT-81 A
2. Turn ignition switch to “OFF" posi-
tion.
3. Set A/T mode switch to “AUTO" EM
position.
4. Set overdrive switch to "ON" posi- .
tion. LG
5. Move selector lever to "'P"' position.
6. Turn ignition switch to “"ON" position. cF &
{Do not start engine.) EC
7. Deoes power indicator lamp come on
for about 2 seconds? =
FE
Yes
v
1. Move selector lever to “D" position CL
while depressing brake pedal.
2. Turn ignition switch to “OFF" posi- -
tion. T
3. Sel overdrive switch to ""OFF" posi-
tion.

4. Turn ignition switch to "ON™" position.
(Do not start engine.)

5. Move selector lever to 2" position. EA
6. Set overdrive switch to "ON" posi- A
tion.
7. Move selectar lever to ''1" position. =3
8. Set overdrive switch to ""OFF"' posi-
tion.
9. Depress accelerator pedal fufly and B
reilease it.
10. Check power indicator lamp.
Refer to JUDGEMENT OF SELF-DI- 8T
AGNOSIS CODE on next page.
B
4
DIAGNOSIS END
HA
)

AT-45 617



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

JUDGEMENT OF SELF-DIAGNOSIS CODE

Flickers of power indicator lamp: Damaged circuit

All judgement flickers are same.
LN Bt

T

Self-diaghosis

start

Start signal 10-judgement flickers

Light

— Shade

L

T T hhEhhhELTLT T,

SAT755A
All circuits that can be confirmed by self-diagnosis are OK.

4th judgement flicker is longer than others.
S~ NV

EEESN
Saelf-diagnosis
start
-- Light
_ . Shade
SATTE2A

Shift solencid valve A circuit is short-circuited or discon-

nected.
= Go to SHIFT SOLENOID VALVE A CIRCUIT CHECK, AT-51.

tst judgement flicker is longer than others.

~ NV

>
AT

SAT7E6A
Revolution sensor circuit is short-circuited or disconnected.
mGo to REVOLUTION SENSOR CIRCUIT CHECK, AT-48.

5th judgement flicker is longer than others.
NV
~[romenls
EAVEIRS

SATTE3A
Shift solenoid valve B circuit is short-circuited or discon-
nected.

*Go to SHIFT SOLENOID VALVE B CIRCUIT CHECK, AT-52.

2nd judgement flicker is longer than others.

~NbV Ao

SN

Light

—- Shade

SATTS7A
Vehicle speed sensor circuit is short-circuited or discon-

nected.
W Go to VEHICLE SPEED SENSOR CIRCUIT CHECK, AT-49.

6th judgement flicker is longer than others.
~NVI /Ao
=[roven]2
ST

SAT7E4A
Timing solenoid valve circuit is short-circuited or discon-
nected.

#Go to TIMING SOLENOID VALVE CIRCUIT CHECK, AT-53.

3rd judgement flicker is longer than others.
~ ANl

P N

SATTS8A
Throttle position sensor circuit is short-circuited or discon-
nected.
#pGo to THROTTLE POSITION SENSOR CIRCUIT CHECK,
AT-50.

7th judgement flicker is longer than others.

NV s
oo
ST

-~ —- Light

-~ Shade

SAT7E5A
Terque converter clutch solenoid valve circuit is short-cir-
cuited or disconnected.
o Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
CIRCUIT CHECK, AT-54.

t, = 2.5 seconds t, = 2.0 seconds t; = 1.0 second

AT-46
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TROUBLE DIAGNOSES

Seli-diagnosis (Cont’d)

Flickers of power indicator lamp: Damaged circuit

8th judgement flicker is longer than others.

~ N b //
T IPOWER | -
T | N
Self-diagnosis
start .
S —— Light
-- Shade

SATTTOA

Fluid temperature sensor is disconnected aor A/T control unit

power source circuit is damaged.

mpGo to FLUID TEMPERATURE SENSQOR AND A/T CON-
TROL UNIT POWER SOURCE CIRCUIT CHECKS, AT-55.

circuit is disconnected or A/T contral unit is damaged.

Does not come on.

POWER

Self-diagnosis
start

{- —— Shade
SAT146B
Inhibitor switch, overdrive switch or throttle position switch

Go to INHIBITOR SWITCH, OVERDRIVE SWITCH AND
THROTTLE POSITION SWITCH CIRCUIT CHECKS, AT-59.

9th judgement flicker is longer than others.

\\‘-’/{,

~|power|=

VAR

SAT771A
Engme speed s:gndl circuit is short-circuited or discon-

»Go to ENGINE SPEED SIGNAL CIRCUIT CHECK, AT-57.

10th judgement flicker is longer than others.

o
- POWEH =
% /N R
- -~ Shade
SAT772A
Line pressure solehoid valve circuit is short-circuited or dis-
connected.
#Go to LINE PRESSURE SOLENOID VALVE CIRCUIT
CHECK, AT-58.
Flickers as shown below.
AN ///
~[powen]
-
SN
--—-- Light
——- Shade
1. SAT773A
Battery power is iow.
Battery has been disconnected for a long time.
Battery is conversely connected.
{When reconnecting A/T control unit connectors. — This is
not a preblem.}
t, = 1.0 second

AT-47
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TROUBLE DIAGNOSES

Revolution sensor

3

25 1%

AJT contrel unit

Self-diagnosis (Cont’d)
REVOLUTION SENSOR CIRCUIT CHECK

SATAOEC
MONITOR «NC FAIL E|
VHCL/S SE-A/T Okm/h
VHCL/S SE«MTR Bkm/h
THRTL POS SEN 0.4v
FLUID TEMP S5E 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSH SW ON
R POSITION SW OFF
[ RECORD
SATO7TEH

& “ C/UNIT__ Jo] CONNECTO

)

25

SAT247G

CHECK REVOLUTION SENSOR. — NG | Repair or replace revolu-
Refer to “Electrical Components "1 tion sensor.
tnspection’’, AT-82.
OK
y
CHECK INPUT SIGNAL. NG | Gheck the following
1. Turn ignition switch to “START” 1 items.
position and start engine. e Harness continuity
2. between A/T control
» Select "ECU INPUT SIGNALS". unit and revolution sen-
o Read out the value of "VEHI- sor {Main harness)
CLE SPEED SENSOR AT"” e« Harness cantinuity
while driving. between revolution
e Check the value changes sensor and ECM (Main
according to driving speed. harness)
CR
@ Check voltage between A/T con-
trol unit terminal € and ground
while driving,
(Measure with AGC position.)
Voltage:
At 0 km/h (0 MPH):
ov
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response to vehicle speed.)
OK
L A
NG

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

OK

r

INSPECTION END

AT-48

1. Perform 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-
trol unit harness con-
nector.
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

VEHICLE SPEED SENSOR CIRCUIT CHECK

A

. #MONITOR # NC FAIL [a
VHCL/S SEA/T Okm/h
VHCL/S SEsMTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF

[ RECORD
SATO76H

Combination :: ( )
meler

Vehicle
speed

27
A/T control unit

Sensar

t2-3 km/h
- 2 MPH)

CONNECT

27

58

SAT402G

CHECK INPUT SIGNAL.

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

2.

# Select “ECU INPUT SIGNALS".

o Read out the value of “VEHI-

CLE SPEED SENSOR MTR”
while driving.

e Check the value changes
according to driving speed.

OR

NG

# Check vollage between A/T
control unit terminal €9 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

®

OK
h 4

Check the following

items.

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

e Harness continuity
between A/T control
unit and speed sensor
{Main harness)

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

NG

OK

Y

INSPECTION END

AT-49

Y

2. IF NG, recheck A/T

—

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

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

@l

A

EM

F &

EC

FE

T

FA

R&

BR

621



TROUBLE DIAGNOSES

Self-diagnosis {(Cont’d)

Throttle position sensor

THROTTLE POSITION SENSOR CIRCUIT CHECK

OK

INSPECTION END

AT-50

Perform self-diagnosis (Diagnostic Test NG_ Check throttle position
- Mode Il Self-diagnostic results) for sensor circuit for engine
M J_ engine control. control. — Refer to sec-
tion EF & EC.
= OK |
35 34 3
AT comtrol unit b
CHECK INPUT SIGNAL. NG | check harness continuity
MATIS0Al | 1. Turn ignition switch to “ON’ position. "| between ECM and A/T
- (Do not start engine.} control unit regarding
#MONITOR #NO FAIL [y} 2. throttle position sensor
VHCL/S SE-A/T Okm/h @ e Select "ECU INPUT SIGNALS". circuit. (Main harness}
VHCL/S SE-MTR Bkm/h " X
THRTL POS SEN Y » Read out the value of "THROT
FLUID TEMP SE 12v TLE POSITION SENSOR'™.
BATTERY VOLT 13.4v Voltage:
ENGINE SPEED 1024rpm .
OVERDHRIVE SW O N Fully-closed throttle:
PN POSI SW O N 0.2 - 0.6V
R_POSITION SW OFF Fully-open throttle:
| _RECORD 2.9- 3.9V
OR
SATOTEH
.'g'g:l" e Check vollage between A/T
G contral unit terminals @ and
_ 43 while acceterator pedal is
) ot
s, |[ C/UNIT _ [of CONNECTOR ]J depressed slowly.
34 35 Voltage:
CONMECT
Fully-closed throttle:
N 0.2 - 0.6V
° ; Fully-open throtlle:
1 2.9-39v
( (Voltage rises gradually in
response to throttle vaive
SAT244G opening.}
oK
¥
Perform self-diagnosis again after driv- NG_ 1. Perform A/T control
ing for a whiie. . unit input/output signal

2.1t NG, recheck A/T

inspection.

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

622



TROUBLE DIAGNOSES

Shift solenoid valve A

—

— Terminal J}
cord

assembiy

A/T control unit

6

Self-diagnosis (Cont’d)

SHIFT SOLENOID VALVE A CIRCUIT CHECK

SATO6EB

e Sclenoids

N harness
_/ cannector
DISCONNECT
F19
G
™

- SATH798

DSCONNECT

- Solenoids

[ GB harness
K___ connector

o (B1)

ED DiSCONHECT

15.

i

G/UNT__ o] CONNECTOR |

6

L

SATI80B

CHECK GROUND CIRCUIT. NG‘ t. Remove contral valve .
1. Turn ignition switch to “OFF" posi- assembly. — Refer to Gl
tion. : "ON-VEHICLE
2. Disconnect terminal cord assembly SERVICE™. AT-180 ol
connector in engine compartment. 2. Check the following Wi
3. Check resistance between terminal items.
{6 and ground. » Shilt solenoid valve A Eid
Rl
Resistance: 20 - 400) — Refer to "Electrical =
C
oK ompor_1enfs
Inspection”. AT-76 e
e Harness continuity of o
terminal cord assembly .
E v
CHECK POWER SOURCE CIRCUIT. NGJ?epair or replace har- EE
1. Turn ignition switch to “OFF" posi- ness between A/T control T
tion. unit and terminali cord
2. Disconnect A/T control unit connec- assembly. e
tor. )
3. Check resistance between terminal
(& and A/T control unit terminal (). MT
Resistance:
Approximately 00
4. Reinstall any part removed.
0K
— NG FA
Perform self-diagnosis after driving for .| 1. Perform A/T control
a while. unit input/output signal
oK inspection. ma
2. If NG, recheck A/T
control unit pin termi-
L nals for damage or BE
INSPECTION END connection of A/T con-
trol unit harness con-
nector. a7
e
¥}
EL
([P
623

AT-51



TROUBLE DIAGNOSES

Shift solenoid valve B

'i

>~ Terminal
cord assembly

7
AJT control unit

SATIEEB
R 5 Solenoids
18. harness
connectar
DISCONNECT
¥
’ SAT982R
R [ Solencids
TS - 7Y harness
— — connector
DISCONNERT
LIG
I
-~
Iﬁﬁ_ DISCONMNECT
18.
| c/uNIT_ o] CONNECTOR |

7

L/G

SATO83B

Self-diagnosis (Cont’d)

SHIFT SOLENOID VALVE B 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
(¥ and ground.
Resistance: 20 - 400

NG

OK

¥

1. Remove control valve
assembly. — Refer to
“ON-VEHICLE
SERVICE". AT-180

2. Check the following
items.

# 3hift scolencid valve B
— Refer to “‘Electrical
Components
Inspection”. AT-76

e 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 contrel unit connec- assembly.

tor.
3. Check resistance between terminal

(? and A/T control unit terminal (7).

Resistance:

Approximately 00}
4. Reinstall any part removed.
OK
¥

Perform self-diagnosis after driving for NG_‘ 1. Perform A/T control

a while.

OK

Y

INSPECTION END

AT-52

unit inputfoutput 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

Timing solenoid
valve

41ih

=L

S~ Terminal cord
assembly

g
AJT contrel unit

SATS708

Solenoids
harness
connector

=g 8
18,

DISCONNECT

- SAT984B

Solenoids
harness
connector

A T

DISCONMNECT

LiB

=5 DISCONKECT

13

(_cANT__[o| CoNNECTOR |
8

L/B

SATI85B

Self-diagnosis (Cont’d)

TIMING SOLENOID VALVE CIRCUIT CHECK

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF"" posi- . assembiy. — Refer to Gl
tion. "ON-VEHICLE
2. Disconnect terminal cord assembly SERVICE™. AT-180 WA
connector in engine compartment. 2. Check the following o
3. Check resistance between terminal items.
(8 and ground. « Timing solenoid valve. Bl
Resistance: 20 - 4002 — Refer to “Electrical )
OK Compopen!t's
Inspection”, AT-76 e
o Harness continuity of
lerminal cord assembly
EF &
B| EC
¥
CHECK POWER SOURCE CIRCUIT. NG‘ Repair or replace har- EE
1. Turn ignition switch to “OFF" posi- "| ness between AT control '
tion. unit and terminal cord
2. Disconnect A/T control unit connec- assembiy. L
tor.
3. Check resistance between terminal
and A/T control unit terminal (&) . T

Resistance:
Approximately 00
4. Reinstail any part removed.

OK

A

Perform self-diagnosis after driving for
a while.

NG 1. Perform A/T control

b

OK

r

INSPECTION END

AT-53

unit input/output signal
inspection. TR
2. 1f NG, recheck A/T

control unif pin termi-
nals for damage or BR
connection of A/T con-
trol unit harness con-

nector. 8

HA

EL

X

625



TROUBLE DIAGNOSES

A LiE

Terminal
cord assembly —

Torgue converter

clutch solenoid
valve

A/T control unit

MAT144A

DISCONNECT

Solenoids
harness
connector

SATS86B

25

L1

harness

Ve
18. Ny

[ 5

DISCONNECTF

€

D

i3]
T3.

DISCONNECT

Solenoids

connector

[ ciunrm

o] CoNNEETOR |

5

SAT987B

Self-diagnosis (Cont’d)

TORQUE CONVERTER CLUTCH SOLENOID VALVE

CIRCUIT CHECK

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to "OFF"" posi- i assembly. — Refer to
tion. “ON-VEHICLE
2. Disconnect terminal cord assembly SERVICE". AT-180
connector in engine compartment. 2. Check the foliowing
3. Check resistance between terminal items.
{® and ground. @ Torque converter clutch
Resistance: 10 - 20Q sofenoid valve — Refer
OK to "Electncal‘Cc"mpo-
nents Inspection”.
AT-76
@ Harness continuity of
terminal cord assembly
E ¥
CHECK POWER SOURCE CIRCUIT. NG | mepair or replace har-
1. Turn ignition switch to “OFF"" posi- | ness between A/T conirol
tion. unit and terminal cord
2. Disconnect A/T control unit connec- assembly.
tor.
3. Check resistance between terminal
(8 and A/T control unit terminal (&).
Resistance:
Approximalely 00)
4. Reinstall any part removed.
OK
Y
NG

Perform self-diagnosis after driving for
a while.

OK

Y

INSPECTICN END

AT-54

hd

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

2. If 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

Ignition 1
awitch Fluid temperature
sensor
£ Terminal cord
use assembly
4 9 33 38
A/T control unit
SATG728

]

| T/UNIT DCUNNECTDH[

CONRECT

»

4 9
’GIL G/L

i\k———-ﬁ
©

SATI88B
E Salenoids Z5)
harness TS.
connector
DISCONNECT
. N\ &
- [
SATS89B

Self-diagnosis (Cont’d)

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

CHECK A/T CONTROL UNIT POWER

SOURCE.

1. Turn ignition switch to "ON" position.
{Do not start engine.)

2. Check voltage between A/T control
unit terminals @, @& and ground.
Battery voltage should exisl.

NG

Check the following

items.

® Harness continuity
between ignition switch
and A/T controi unit

e Ignition switch and fuse
— Refer to section EL.

OK

E y

CHECK FLUID TEMPERATURE SENSOR

WITH TERMINAL CORD ASSEMBLY.

1. Turn ignilion switch to “OFF’’ posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.
3. Check resistance between terminals

$3 and € when A/T is cold.
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 k(2
4. Reinstall any part removed.

NG

lox
@™

AT-55

1. Remove control valve
cover.

2. Check the following
items.

e Fluid temperature sen-
sor — Refer to "Elec-
trical Components
Inspection”. AT-76

® Harness continuity of
terminal cord assembly

627
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
®

C

Ii #MONITOR 1 NO FAIL m
VHCL/S SE<A/T Okm/h
VHCL/S SE-MTR Blkm/h
THRTL POS SEN 04v
FLLID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SFPEED 1024rpm
OVERDRIVE SW ON
P/N POSI 5W ON
R POSITION 5w GFF

[ RECORD ]
SATO76H

P

CONNELT

.~

AT contrel unit terminal

[C_ciunir_Jo[ coRnEcTOR |
33

G

SAT262G

CHECK INPUT SIGNAL OF FLUID TEM-

PERATURE SENSOR.

1. Turn ignitien switch to ““ON" pasition
and start engine.

2.
@ e Read out the value of "FLUID
TEMPERATURE SENSOR".

Vollage:

Cold [20°C (68°F)] —

Hot [B0°C (176°F)}:
Approximately
1.5V — 0.5V

NG

.| Check the following

» Select "ECU INPUT SIGNALS".

OR
e Check voltage between A/T

control unit terminal 9 and
ground while warming up A/T.
Voltage:
Cold [20°C (68°F)] —
Hot [B0°C (176°F)]:

Approximately

1.5V - 0.5V

@

OK

L 4

items.

e Harness continuity
between A/T control
unit and terminal cord
assembly (Main har-
ness)

Pertorm self-diagnosis after driving for
a while.

NG

OK

INSPECTION END

AT-56

2. It NG, recheck A/T

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

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

Self-diagnosis (Cont’d)

ENGINE SPEED SIGNAL CIRCUIT CHECK

ECM
24
A/T control unit
MAT194A
#MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Qkm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN Qav
FLID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW GN
R POSITION SW OFF
I RECORD ]
SATO76M
A/T control unit terminal

@ [ _cunir__ o[ connector |

CONNECT

&
5

24

L/G

SATORB

Perform self-diagnosis (Diagnostic Test NG; Check camshaft position
Mode Il Self- diagnaostic results) for sensor circuit for engine
engine control. Check camshaft position control. — Refer to sec- &l
sensor circuit condition. tion EF & EC.
OK MA
4
CHECK INPUT SIGNAL. NG [ check the foliowing EM
1. Turn ignition switch to “"ON" position "1 items.
and start engine. e Harness continuity
2. between A/T control LG
o Select "ECU INPUT SIGNALS’". unit and ignition coil.
® Read out the value of e Resistor EF &
“ENGINE SPEED". e Camshaft position sen- EG
e Check engine speed changes sor — Refer to section
according to throtlle opening. EF & EC. EE
OR L=
@ ¢ Check voltage between A/T
control unit terminal 48 and cl
ground.
Voltage: 0.9 - 4.5V
OK AT
Y
Perform self-diagnosis again after driv- NGk 1. Perferm A/T control
ing for a while. unit input/output signal
OK inspection.
2. I NG, recheck A/T e
control unit pin termi- &
v nals for damage or
INSPECTION END connection of A/T con- BA
trol unit harness con- ’
nector.
ST
BF
HA
EL
D)4
629
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TROUBLE DIAGNOSES

Line pressure
solenoid

| Terminat
cord
assembly =

+ | Dropping
% | resistor

A/T control unit

SATB74B

Solenoids
harness
connector

A T

DISCONNECT
19

SAT992B

[BIC

o _
A

DISCONNECT

€ [

(_—J

Solenoids
harness
connector

=

i/

DISCOMNECT

C/UNIT I° CONNECTOR

1 2

SAT993B

Self-diagnosis (Cont'd)

LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK

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-180
connector in engine compartment. 2. Check the foliowing
3. Check resistance between terminal items.
(1 and ground. e Line pressure sole-
Resistance: 2.5 - 502 noid valve — Refer
OK to “Electrical Cc?m—
ponents Inspection”.
AT-76
e Harness continuity of
ferminal cord assem-
bly
E ¥
CHECK POWER SOURCE CIRCUIT. NG | Gheck the following
1. Turn ignition switch to “OFF" posi- | items.
tion. e Dropping resistor —
2. Disconnect A/T control unit connec- Reler to “Electrical
tor. Components
3. Check resistance between terminal Inspection’. AT-76
(1) and A/T control unit terminal &). e Harness continuity
Resistance: 11.2 - 12,80} between A/T control
unit (& and terminal
OK
cord assembly
CHECK POWER SOURCE CIRCUIT. NG_‘ Repair or replace har-
1. Turn ignition switch to “"OFF"' posi- "| ness between AT control
tion. unit (O and terminal
2. Check resistance between terminal cord assembly.
1) and A/T control unit terminal {1).
Resistance:
Approximalely 0£}
3. Reinstall any part removed.
OK
\d
NG

Perform seli-diagnosis after driving for
a while.

OK

h 4

INSPECTION END

AT-58

Y

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

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




TROUBLE DIAGNOSES

lgmition switch

Throttie
position
swlitch

F
Inhibltor use

swilch

HRRKRR

(Closad
throttle

positivn
switsh)

iWida open throlile
pasition switch)

20 15 1B 17 15 Y]
AST controd unit
E')

OnN QFF
i1
o L
awten MAT196A
i
Y+ MONITOR tNO FAIL E]
VHCL/S SEA/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
I RECORD |
SATO76H

COMNECT

(V1

o @
ol
/ /

O

% | CIUNIT D|CUNNEETBH|

16 17 18 19 20

Self-diagnosis (Cont’d)

INHIBITOR, OVERDRIVE AND THROTTLE POSITION

SWITCH CIRCUIT CHECKS

CHECK INHIBITOR SWITCH CIRCUIT.

{Do not start engine.)
2.

e Read out "R, N, D, 1 and 2
positicn switches”” moving

e Check the selector lever posi-
tion is indicated properly.
OR

NG

1. Turn ignition switch to “"ON™ position.
e Select "ECU INPUT SIGNALS™.

selector lever to each position.

Check voltage between A/T con-
trot unit terminals d8, @, 48,
{9, €9 and ground while mov-
ing seiector lever through each

®)

Check the following

items.

e Inhibitor switch —
Refer to "'Electrical
Components
Inspection”. AT-76

e Harness continuity
between ignition switch
and inhibitor switch
(Main harness)

e Harness continuity
between inhibitor
switch and A/T control
unit {Main harness)

SATH16G
E wMONITOR +rNO FAIL E‘]
YHCL/S SE<A/T Dkm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN [EXAY
FLIHD TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rom
OVERDRIVE SW ON
P/N POS| SW O N
R POSITION SW OFF
[ RECORD ]
SATO76H

A/T control unit terminal

CONNELT

GfY

[0)
3%

B

{

. eﬁ C/UNIT ]:J CONNECTOR ||

SAT257G

position.
Voltage:
B: Battery voltage
0: ov
Ter-
minal
Na. & @ @®
lLever ® ~
posi-
tion
P, N B 0 0 0 0
R 0 B 0 0 0
D o 0 B 0 0
2 G 0 0 B e
1 o 0 0 0 B
OK
B
CHECK OVERDRIVE SWITCH CIRCUIT. NG_ Check the following
1. Turn ignition switch to "ON'' position. items.
(Do not start engine.) # Qverdrive switch —
2. Refer to “Electrical
e Select "ECU INPUT SIGNALS™. Components
o Read out "OVERDRIVE Inspection™., AT-76
SWITCH". e Harness continuity
® Check the overdrive switch between A/T control
position is indicated properly. unit and overdrive
{Overdrive switch "ON" dis- switch {(Main harness)
played on CONSULT means ® Harness continuity of
overdrive "QFF") ground circuit for over-
OR drive switch (Main har-
# Check voltage between A/T ness)
control unit lerminal 9 and
ground when overdrive swilch
is in “"ON" position and in
"QFF"' position.
Switch position Voltage
ON Battery voltage
OFF 1V or less
L oK
®

AT-59

631
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TROUBLE DIAGNOSES

Dl
¥ MONITOR YINO FAIL [y]
D POSITION SW  OFF
1 POSITION SW  OFF
2 PQSITION SW  QFF
ASCD.CRUISE OFE
ASCD-OD OUT  OFF
KICKDOWN Sw  OFF
POWERSHIFT SW  OFF
CLOSED THL/SW O N
W/0 THRL/P-SW  OFF
l RECORD
SAT262G
——
E A/T control unit ferminal

. ||_ C/UNIT _i°| CONNEGTOR |

ta 21

LONNECT

G/R LG/W

V]

Self-diagnosis (Cont’d)

I

’_CHECK WIDE OPEN THROTTLE POSI-

TION SWITCH CIRCUIT.
1. Turn ignition switch to “ON"' position.
(Do not start engine.)
2.
® Select "ECU INPUT SIGNALS".

e Read out "WIDE OPEN THROT-
TLE POSITION SWITCH”
depressing accelerator pedal
fully.

» Check wide open throttle posi-
tion switch position is indi-
cated properly.

OR

Y

SATA03G

e Check voltage between A/T
control unit terminal &) and
ground while depressing
accelerator pedal slowly. (after
warming up engine)

Voliage:
When releasing accelerator
pedal:
1V or less
When depressing accelera-
tor pedal fully:
8 - 15V

&

OK

= y

Check harness continuity
between control unit and
wide open throitle posi-
tion switch.

CHECK CLOSED THROTTLE POSITION
SWITCH CIRCUIT.
1. Turn ignition switch to "ON’’ position.
{Do not start engine.)
2.
e Select “ECU INPUT SIGNALS"'.
e Read out “CLOSED THROTTLE
POSITION SWITCH"” depress-
ing and releasing accelerator
pedal.
¢ Check closed throttle position
switch changes ON or OFF,
OR

NG

¢ Check voltage between A/T
control unit terminai 4@ and
ground while depressing
accelerator pedal slowtly.
Voltage:

When releasing accelerator
pedal:

8- 15V
When depressing accelera-
tor pedal fully:

1V or less

®

lOK

A

Check closed throttle
position switch circuit for
engine control. — Refer
to section EF & EC.

OK

b

Check harness cominuity
between A/T ccentrol unit
and closed throttle posi-
tion switch.

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

NG

OK

hd

INSPECTION END

AT-60

1. Perform 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-
tro! unit harness con-
nector.
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TROUBLE DIAGNOSES

I _ciunir_[o[ connEcTor || F;';‘YS

4 o

CONNECT

G/B

= @

= SATE97E

Diagnostic Procedure 1
SYMPTOM:

Power indicator lamp does not come on for about 2 seconds
when turning ignition switch to “ON”.

IL_ciiniT o] coNNECTOR || %
15 48

GONNECT

3

= SATO08B

. Fuse
lgnition
switch

Power

CE:) indicator

lamp

4 3
AlT control unit

[

C/UNIT _ |0| CONNECTOR | et

15.

DISCONNEET

3 4

G/B

S5AT999B

0 @Gl
CHECK A/T CONTROL UNIT POWER NG | Check the lollowing A
SOURCE. "] items. o
1. Turn ignition switch to “ON" position. e Harness continuity

(Do not start engine.} between ignition switch EM
2. Check voltage between A/T control and A/T control unit
unit terminals (&, (® and ground. e |gnition switch and fuse
Battery vollage should exisl. — Refer to section EL. LG
oK
FF &

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

tion.
2. isconnect A/T contral unit connec- GL
tor.
3. Check resistance between A/T con-
trol unit terminals @&, @ and M
ground.
Resistance:
Approximately 00
oK
lglﬂ\
¥
CHECK LAMP CIRCUIT. NG_ Check the following
1. Turn ignition switch to “QFF" posi- ] items. RA
tion. o Power indicator lamp
2. Disconnect A/T control unit connec- —- Refer to section EL.
tor. e Harness continuity BA
3. Check resistance between A/T con- between ignition switch
trol unit terminals (&, @. and power indicator eT
Resistance: 5 - 200 lamp =
4, Reinstall any part removed. e Harness continuity
between power indica- o=
OK e F
for lamp and A/T con-
frol unit
¥ [H]&
1. Perform A/T control unit input/output
signal inspection.
2. It NG, recheck A/T control unit pin EL
terminals for damage or connection
of A/T control unit harness connec-
tor. S
633
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- TROUBLE DIAGNOSES

Ignition
switch

Fuse

Ot

Diagnostic Procedure 2

SYMPTOM:
Power indicator lamp or comfort indicator lamp does not come
on when turning A/T mode switch to the appropriate position.

A/[T control unit

SAT001C

AST mode switch Is Diagnostic Procedure 1 OK? Nao » Go to Diagnostic Proce-
rowerfayTolcomroRr Yes dure 1. AT-G1
5 g || v
s Check the following items. NG_ Repair or replace dam-
¢ A/T mode swilch i aged parts.
¢ Comfort indicator lamp
Comfort indicator ® Harness continuity between ignition
tamp Power switch and A/T mode switch
r@_J' Ii:rc:‘i:*‘“’r @ e Marness continuity between A/T mode
switch and A/T control unit
42 38 3

] Fuse
Ignition
switch

OD OFF
indicator
lamp

Overdrive
switch
OFF ON

Q
2]

39
A/T control unit

002CA

\\\f///

—|POWER | =
NN

Self-diagnosis
start

Throttle position sensor and
throttle position switch ‘z

Diagnostic Procedure 3

SYMPTOM:
0D OFF indicator lamp does not come on when setting over-
drive switch to “OFF” position.

NG_; Repair or replace dam-

aged parts.

Check the following items.

& Overdrive switch

¢ OD OFF indicator lamp

e Harness continuity between ignition
switch and OD OFF indicator lamp

Diagnostic Procedure 4

SYMPTOM:
Power indicator lamp does not come on for about 3 seconds
when depressing and releasing accelerator pedal fully.

Does self-diagnosis show damage to No »| Check throttle position
throttle position sensor circuit? sensor circuit. — Refer
to “Selt- diagnosis’'.
Yes AT-44
Y
Check throtile position sensor. — Refer NG,. Repair or replace throttle
to section EF & EC. position sensor.

OK

Y

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

2. I NG, recheck A/T contrel unit pin
terminals for damage or connection
of A/T conirol unit harness connec-
tor.

S v

MAT148A

AT-62



TROUBLE DIAGNOSES

Diagnostic Procedure 5
POWER
SYMPTOM:
- s H [1] = L4 1 VEL
Self-diagnosis Eng.lr_ue cannot .be started with sele(':tor lever in “P or N
start position or engine can be siarted with selector lever in “D”,
“g" 1" gr “R” position. @l
———————————————————— Light
A,
@ Does “ECU INPUT SIGNALS" Yes | Check inhibitor switch
—{-~— Shade =/ show damage to inhibitor switch "1 gireuit. — Refer to “Self-
SAT146B circuit? diagrosis’. AT-44 B
I" Inhibitor switch . @ Does self dlagnosrs show
% @ 4-pin connector darmage to inhibitor switch 10
ISEONNECT circuit?
No EF &
EG
Check continuity of inhibitor switch NG; Aepair or replace inhibi- FE
e 4-pin connector. — Refer to “Electrical "] tor switch.
Components Inspection’’. AT-81
~8 [
SATO0C oK Gl
¥
Check starting system. — Refer to sec- NG‘ Repair or replace dam- AT
tion EL. " aged parts.

RA
Diagnostic Procedure 6
SYMPTOM: BR
Vehicle moves when it is pushed forward or backward with
selector lever in “P” position. .
o 57
Check parking companents. NG; Repair or replace dam- ‘
~ | aged parts. B=
SATO35C HA
EL
(4

AT-63 _ 635



TROUBLE DIAGNOSES

'7 POWER
Self-diagnosis
start
____________________ Light
{-—— Shade
SAT148B
Lock nut (%)

SAT358A

Diagnostic Procedure 7
SYMPTOM:

Vehicle moves forward or backward when selecting “N** posi-

tion.

Does "ECU INPUT SIGNALS™
show damage to inhibitor switch
circuft?

YeS | Gheck inhibitor switch

circuit. — Refer to '"Self-
diagnosis”. AT-44

OR
. @ Does self-diagnosis show
damage to inhibitor switch
circuit?

No

Y

Check manual coniro linkage, — Refer
to "ON-VEHICLE SERVICE”. AT-180

NG Adjust manual control

OK

r

linkage. — Refer to ""ON-
VEHICLE SERVICE".
AT-180

Check A/T fluid level again.

NG | Refili ATF.

Y

OK

r

Check A/T fluid condition.

NG | 1 pisassemble A/T.

AT-64

2. Check the following
items.

# Low clutch assembly

& Reverse clutch assem-
bly

636



TROUBLE DIAGNOSES

SN L2 Throttle pasition sensor
#_ circuit
SN

'R Fluid temperature
sensor circuit
Line pressure
solenoid

Self-diaghosis
start

N

MAT151A

Diagnostic Procedure 8
SYMPTOM:

There is large shock when changing from ““N” to “R” position.

Check engine idling speed.

NG

oK

h J

Adjust engine idling
speed. — Refer to sec-
tion EF & EC.

Throttle position sensor
Fluid
temperature

sensor ECM]

Does self-diagnosis show damage to
throttle position sensor, line pressure
solenoid valve or fluid temperature sen-
sor circuit?

Yes

33 3B 34 31

A/T control unit

12
: Dropping resistor
- Line pressure salenoid
valve

MAT1524

No

L 4

* | Check damaged circuit.

— Refer to "'Seli-
diagnosis”. AT-44

Check throttle position sensor, — Refer
to section EF & EC.

NG

Repair or replace throttle
position sensor.

O\ ﬂ
Throttle position sensor and
throttle position switch %

S Y

MAT1B3A

OK

- y

Check line pressure at idle with selec-
tor lever in "D position. — Refer to
“"PRESSURE TESTING”. AT-85

NG

SAT494G

OK

h

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

2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor.

AT-65

1. Remove control valve
assembly. — Refer to
“ON-VEHICLE
SERVICE". AT-180

2. Check the following
items.

® Valves to control line
pressure (Pressure
regulator valve, pilot
valve and oil filter}

e Line pressure solenoid
valve

637
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TROUBLE DIAGNOSES

SAT493G

Diagnostic Procedure 9
SYMPTOM:

Vehicle does not creep backward when selecting ““R” position.

Check A/T fluid level.

NG | Retill ATF

P

OK

n Y

NG in both 1"
and “R" position

Check stall revelution with selector
lever in “1" and "R" position.

1. Remove control valve

\d

assembly. — Refer to

SAT494G

OK
OK in 1" position
NG in "R position

F

“ON-VEHICLE
SERVICE". AT-180
2. Check the following
items.
& Valves to contral line

1. Remove control valve assem-
bly. — Refer to “"ON-VEHICLE
SERVICE". AT-180

2. Check the following items.

® Valves to control line pressure
(Pressure regulator valve, pilot
valve and pilot fitter)

e Line pressure solenoid vaive

3. Disassemble A/T.

4. Check the following items.

o Oil pump assembly

e Reverse clutch assembly

pressure {Pressure
regulalor valve, pilot
valve and oil filter)

e Line pressure solenoid
valve

3. Disassemble A/T.

4. Check the following
items.

e Oil pump assembly

¢ Reverse clutch assem-
bly

e Low & reverse brake

assembly

r

@ Torque converter

NG

-

. Remave control valve

Check line pressure at idle with selec-
tor lever in "R’ position. — Refer to
“PRESSURE TESTING™. AT-85

¥

assembly. — Refer to
“ON-VEHIGLE
SERVIGE'. AT-180

OK

Y

2. GCheck lhe following
items.

* Valves to control line
pressure (Pressure

Check fluid condition.

regulatar valve, pilot

valve and oil filter)

NG

AT-66

e Line pressure solenoid
valve

3. Disassemble A/T.

4, Gheck the following
items.

¢ Qil pump assembly
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TROUBLE DIAGNOSES

Diagnostic Procedure 10
SYMPTOM:
Vehicle does not creep forward when selecting “D”, 2 or *“1”
position.
NG <l
Check A/T fluid level. | Refill ATF.
OK A
_\{‘fﬂl‘—‘:\
®
SAT493G EM
L1 !
Check stall revolution with selector NG_ 1. Remove control valve LC
lever in “D" and ‘1" position. — Refer " assembly. — Refer to
to “STALL TESTING". AT-83 “ON-VEHICLE B &
OK SERVICE"”. AT-180 2
2. Check the following
items, .
Y # Valves 1o control line P
Check Ilnle pressure at idle \:Vlth 5|e||ec- pressure (Pressure
tor lever in D', 2" and 17 position. regulator valve, pifot -
5AT4945| | — Refer to “"PRESSURE TESTING". valve and oil filter) GL
AT-85 # Line pressure sclenoid

OK NG valve H‘\ﬂT
H 3. Disassemble A/T "

4. Check the following
1. Remaove control valve assem- items
bly. — Refer to "ON-VEHICLE e Oil pump assembly
SERVICE". AT-180
® Low clutch assembly
2. Check the foliowing items.
e Valves to conirol line pressure
(Pressure regulator vaive, pilot

e One-way ciutch ()
@ Low & reverse brake o

assembly
valve and ocil filter)
e Torgque converter 3 i,
e Line pressure solenoid valve Fi,
3. Disassemble A/T
4. Check the fellowing items. B
e Oil pump assembly B
¥
Check A/T fluid condition. g
i NG
® BF
HA
=l
DX

AT-67 639



TROUBLE DIAGNOSES

(1]

~ N1/ -
—{POWER |—

start

Self-diagnosis

valve A

Ravolution sensor
Vehicle speed sensor
Shift salenoid

Shift solenoid
valve B

Diagnostic Procedure 11
SYMPTOM:

Vehicle cannot be started from D,.

throttle position switch

NN

SAT494G

Check A/T fluid condition.

Is Diagnostic Procedure 10 QK? No .| Go to Diagnastic Proce-
- Light i 10. AT-67
Lig Yes dure 10
r
- Shade Does self-diagnosis show damage to YE’S‘ Check damaged circuit.
revolution sensor, vehicle speed "] — Refer o "“Self-
MAT154A| | sensor, shift solenoid valve A or B after diagnosis”. AT-44
cruise test?
No
hd
Check throttfe position sensor. ~— Refer NG_ Repair or replace throttle
to section EF & EC. " position sensor.
OK
y
) Check iine pressure at siafl point with NG; 1. Remove control valve
sefector lever in "D position. — Refer assembly. — Refer to
MATISSA] | 1o “PRESSURE TESTING'. AT-85 “ON-VEHICLE
OK SERVICE'". AT-180
. 2. Check the following
NG items.

QK

¥

1. Remove control valve assembly. —
Refer to ““ON-VEHICLE SERVICE'".
AT-180

2. Check the following items.

¢ 1-2 shift valve

e 2-3 shift valve

e 3-4 shift valve
e Shift solenoid valve A
¢ Shift solenoid valve B

OK

e 1-2 shift valve

* 2-3 shift valve

¢ 3-4 shift valve

o Shift solenoid valve A

» Shift solenoid valve B

3. Disassemble A/T.

4. Check the following
items.

e Low clulch assembly

e One-way cluich

e Torgque converter

o Oil pump assembly

OK

L
4

¥

1. Perferm A/T centrol unit input/cutput
signal inspection.

2. H NG, recheck A/T control unit pin
terminals for damage or connecticn
of A/T control unit harness connec-
tor.

AT-68
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TROUBLE DIAGNOSES

Self-diagnosis
start

{——— Shade

SAT146B

Combination
meter

0

Vehicle

25 35

A/T control unit

27

speed
sensor

MAT157A

throttle position switch

S,

Diagnostic Procedure 12
SYMPTOM:

AIT does not shift from D, to D, at the specified speed.
AIT does not shift from D, to D, when depressing accelerator

MAT158A

pedal fully at the specified speed. @i
Are Diagnostic Procedures 10 and 11 No .| Go to Diagnostic Proce-
OK? dure 10 or 11. AT-67, MIA
AT-68
l Yes
Does “ECU INPUT SIGNALS" | YeS | Check inhibitor switch E
show damage %o inhibitor switch "1 eircuit. — Refer to "Self-
circuit? diagnosis”. AT-44 -
OR 1C
(1 @ Does self-dlagnosis show
damage to inhibitor switch EE
circuit? EC
No
¥ E[E
Check revolution sensor and vehicle NG__ Repair or replace revolu-
speed sensor circuit. — Refer to "Self- "| tion sensor and vehicle L
diagnosis'. AT-44 speed sensor circuits.
K
Y MﬂT
Check throttle position sensor. — Refer NG__ Repair or replace throttle
to section EF & EC. " position sensor.
OK
) 4 SR
. o NG TiA
Check A/T fluid condition. .| 1. Remove contral valve.
o — Refer to "ON-VEHI!-
v CLE SERVICE". AT-180 EY
1, Remove control valve. — Refer 1o 2. Check the following
"ON-VEHICLE SERVICE™. AT-180 tems.
2. Chack the following items. e 1-2 Shfﬂ valve BR
e 1-2 shift valve © 2-3 shift valve
& 2-3 shift valve @ 3-4 shift Val\.re X
e 3-4 shift valve ® Shift solenoid valve A ST
# Shift solencid valve A . Sh"ft sofenoid valve B
e Shift solenoid valve B 3. Disassemble A/T.
4. Check the following BF
oK items.
4 .
. ok| ® Servo piston assembly
1. PerforrTl AT clon!rol unit input/output « o Brake band HA,
signal inspection.
2. If NG, recheck A/T control unit pin
terminals for damage or connection El
ot A/T control unit harness connec- B
tor.
I
641
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TROUBLE DIAGNOSES

POWER

Setf-diagnosis

Diagnostic Procedure 13
SYMPTOM:

A/T does not shift from D, to D, at the specified speed.

No .| Go to Diagnostic Proce-

start
Are Diagnostic Procedures 10 and 11
-------------------- Light OK?
Yes
+4——— Shade
SAT1468

Does “ECU INPUT SIGNALS™

)
S &

Y .
Throttle position sensor and
throttle position switch \Z

MAT160A

show damage to inhibitor switch

circuit?

OR

dure 10 or 11. AT-67,
AT-68

Yes | check inhibitor switch

Y

circuit. — Refer to '"Self-
diagnosis’’. AT-44

Does self-diagnosis show
damage o inhibitor switch
circuit?

“®

No

¥

Check throttle position sensor. — Refer
to section EF & EC.

NG_‘ Repair or replace throttle

position sensor.

OK
¥

Check A/T fluid condition.

OK

h 4

1. Remove control valve assembly. —
Refer to ""ON-VEHICLE SERVICE"'.
AT-180

2. Check the following items.

& 2-3 shift valve

# Shitt solenoid valve B

OK

y

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

2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor.

NG_ 1. Remove controi valve

" assembly. — Refer {o
“ON-VEHICLE
SERVICE". AT-180

2. Check the following
items.

@ 2-3 shift valve

# Shift solencid valve B

3. Disassemble A/T.

4. Check the following
items.

@ Servo piston assembly

OK | @ High clutch assembly

AT-70
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TROUBLE DIAGNOSES

|1 [

—|roweR |—
SN N

Revolution sensor
Vehicle speed sensor

Seif-diagnosis

Shift solenoid valve A
Shift solenoid valve B

Diagnostic Procedure 14
SYMPTOM:

AIT does not shift from D, to D, at the specified speed.

MA

EM

LC

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

2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor.

AT-71

&~

start - Fluid
temperature
sensor
I ] ) o bight Are Diagnostic Procedure 10 and 11 No . | Go to Diagnostic Proce-
J—U“ OK? dure 10 or 11. AT-67,
UL IULE UL - shade Vos AT-88
7 Light n
MAT161A i ] Y Yes —
Does self-diagnosis show damage to . . | Check damaged circuit.
R \ﬁ inhibitor switch, overdrive switch, shift "1 — Refer to "'Self-
) solenoid valve A, B, revolution sensor, diagnosis'. AT-44
vehicle speed sensor or fluid tempera-
T ture sensor circuit after cruise test?
> No&
0
\ A A
Throttle pcs'it_ion sensor and Check throttle position sensor. — Refer NGk Repair or replace throttte
( throttle position switch Z to section EF & EC. "| position sensor.
% ¥ MAT162A 0K
r
Check A/T fluid condition. NG‘ 1. Remave control valve
oK " assembly. — Refer to
"ON-VEHICLE
¥ SERVICE", AT-180
1. Remove control valve assembly. — 2. Check the following
Refer to “ON-VEHICLE SERVICE''. itams.
AT-180 ® 3-4 shift valve
2. Cheack the following items. e Servo release timing
¢ 3-4 shift valve valve
@ Servo release timing valve e Shift solenoid valve A
@ Shift solenoid valve A 3. Disassermble A/T.
OK 4. Check the following
X items.
QK| ® Servo piston assembly

® Brake band

EF &

EC

FE

=
A

&

BR

=

=
il

IR A

643



TROUBLE DIAGNOSES

n: L é Revolution sensor
| FOWER g Vehicle speed sensor
i IR Shift solenoid valve A
Self-diagnosis Shift solenoid valve B
start Fluid
temperature
sensor
= - Light
-~ Shade
3 Light
MAT163A

s0r and
throttle position switch A

W\ ¥ MAT164A

Diagnostic Procedure 15
SYMPTOM:

A/T does nol perform lock-up at the specified speed.

Does self-diagnosis show damage to Yes; Check torgue converter
torque converter clutch solencid valve "I clutch solenoid valve cir-
circuit after cruise test? cuit. — Refer to "'Self-
No diagnosis”. AT-44
A
Check throttle position sensor. — Refer NG‘ Repair or replace throttle
to section EF & EC. position sensor.
OK
Y
1. Remove control valve. — Refer to NG Repair or replace dam-

“"ON-VEHICLE SERVICE". AT-180

2. Check following items.

e Lock-up control valve

e Lock-up shuttle valve

e Torque converter relief valve

® Torque converter clutch solenoid
valve

e Pilot valve

e Oil filter

Y

OK

h 4

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

2. If NG, recheck A/T control unit pin
terminals for damage or conneclion
of A/T control unit harness connec-
tor.

AT-72

aged parts.

644



TROUBLE DIAGNOSES

~ NV s

EARRS

Seif-diagnosis

I

I

-~ Light
”—{ - Shade

Diagnostic Procedure 16
SYMPTOM:

AIT does not hold lock-up condition for more than 30 seconds.

SAT1028B
POWER
Self-diagnosis
start
———————————————————— Light
{-—-— Shade
SAT1468

&l
Does self-diagnosis show damage to Yesh Check revolution sensor
engine speed signal circuit after cruise "1 circuit. — Refer to "Self-
test? diagnosis™. AT-44 A
No
A
L A
Check A/T fluid condition. NG
oK "1 1. Remove control valve LG
assembly. — Refer to
Y “ON-VEHICLE BE 8
1. Remove control valve assembly. — SERVICE". AT-180 %E@M
Refer to "ON-VEHICLE SERVICE". 2. Check the following
AT-180 items.
2. Check the following items. e Lock-up control valve EE
#» Lock-up control vaive ® Pilot valve
@ Pilot valve e Oil filter
o Oil filter 3. Disassemble A/T. GL
0K 4. Check torque con-
X verter and oil pump 0T
1. Perform A/T control unit inputioutput |  OK| ~ assermbly. '
signal inspection. b
2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor. F&
RA
Diagnostic Procedure 17
SYMPTOM: BR
Lock-up is not released when acceilerator pedal is released.
8T
Does "ECU INPUT SIGNALS” Yes> Check closed throttle
show damage to closed throttle position switch circuit. —
position switch circuit? Refer to "“Self- Bl
diagnosis’'. AT-44
L1 ] @ Does self d|agn05|s show
damage to closed throttle HA
position switch circuit?
No
Y EL
1. Perform A/T control unit input/output
signal inspection. )
2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor.
645
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TROUBLE DIAGNOSES

B

Self-diagnosis

Diagnostic Procedure 18
SYMPTOM:

switch to “OFF” position.

A/T does not shift from D, to D, when changing overdrive

Yes
>

start
———————————————— Light Does “ECU INPUT SIGNALS”
show damage to overdrive
i ircuit?
j~~— Shade switch circuit?
SAT146B Does self dlagn05|s show

@ damage to overdrive swilch
circuit?

No
y

Check overdrive switch
circuit. — Refer 1o "'Self-

diagnosis''. AT-44

Check A/T fluid condition.

NG

OK

h 4

1. Remove controt valve assembly. —
Refer to "ON-VEHICLE SERVICE".
AT-180

2. Check the following items.

o 3-4 shift valve

e Servo release timing valve

o Shift solencid valve A

OK

Y

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

2. If NG, recheck A/T conirol unit pin
terminals for damage or connection
ot A/T control unit harness connec-
tor.

A

OK

AT-74

1. Remove control valve
assembly. — Refer to
“"ON-VEHICLE
SERVICGE”. AT-180

2. Check the following
items.

# 3-4 shift valve

& Servo release timing
valve

e Shift solencid valve A

3. Disassemble A/T.

4. Check the foilowing
items.

® Servo piston assembiy

® Low clutch assembly
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TROUBLE DIAGNOSES

(1]

Self-diagnosis
start

Diagnostic Procedure 19
SYMPTOM:

AIT does not shift from D, to 2, when changing selector lever

from “D” to “2” position.

Does "ECU INPUT SIGNALS™
show damage to inhibitor switch
circuit?

OR

Y
s Check inhibitor switch

¥

H

Does self-diagnosis show
damage to inhibitor switch

circuit?
lNo

Go to Diagnostic Procedure 12. AT-69

____________________ Light
{- —— Shade
SAT146B
POWER
Self-diagnosis
start
____________________ Light
j‘—-—— Shade
SAT146B
Lock nut (X)
SAT358A

Diagnostic Procedure 20
SYMPTOM:

AIT does not shift from 2, to 1, when changing selecior lever

from 2" to ‘1’ position.

Vehicle does not decelerate by engine brake when shifting from

2, (1,) to 1,.

circuit. — Refer to *'Self-
diagnasis'. AT-44

EF &
EC

AT-75

FA
Does "ECU INPUT SIGNALS"” Yes‘ Check inhibitor switch
show damage to inhibitor switch circuit. — Refer to *'Seli- B A
circuit? diagnosis”. AT-44
1] @ Does seif -diagnosis show BEH
damage to inhibitor switch
circuit?
No ST
R Y BF
Check manual control linkage. — Refer NGk Adjust manual control
to ""ON-VEHICLE SERVICE''. AT-180 "| linkage. — Refer to “ON-
oK VEHICGLE SERVICE”. A
{ AT-180
¥ Eﬂ_—,
Go to Diagnostic Procedure 9. AT-66 '
([P
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TROUBLE DIAGNOSES

Electrical Components Inspection
INSPECTION OF A/T CONTROL UNIT

Terminal
@er?r'"é e Measure voltage between each terminal and terminal %
or by following “A/T CONTROL UNIT INSPECTION
TABLE".
LONRECT 6‘

satotacf e  Pin connector terminal layout.

f—1
41911011 1213]415n232425262?2&29303132333435
S16[718116]17]18]1920121]22 36|37136]3914 014 1]42143]44]145146]4 7|48

SATO11C

AT-76



TROUBLE DIAGNOSES

{Data are reference values.)

Electrical Components Inspection (Cont’d)
A/T CONTROL UNIT INSPECTION TABLE

T inal Judgement
ermina ltem Condition L9
No. standard G|
When accelerator pedal i
pecalts 1y g5.a5v
released after warming up engine.
Line pressure solenoid [N
1 valve When accelerator pedal is
depressed fully after warming up |0.5V or less
engine. =M
Ui
When accelerator pedal is Ry
Line pressure solenoid released after warming up engine.
i
2 valve N When accelerator pedal is LG
{with dropping resistor} m depressed fully after warming up 0.5V or less
engine. EE &
o . EC
When A/T mode switch is set in =
B " N 1V or less
! POWER"’ position.
3 Power indicator lamp When A/T mode switch is set in FE
any position except in "POWER” Battery voltage
position.
— N Gl
When tgnition switch is turned to
o~ Battery volitage
ON".
4 Power source When fanit o a1 VT
en ignition switch is turned to 1V or less T
"OFF".
When A/T is performing lock-up. 8- 15V
5 Tarque converter ciutch - -
solenoid valve When A/T is not performing lock- 1V or foss
up.
When shift solencid valve A is )
operating. Battery voltage
(When driving in "D, or "'D,".)
6 Shift solenoid valve A [ R
When shift solenoid valve A is not
operating. 1V or less
{(When driving in “D," or "'D;") 3R
When shift solenoid valve B is
operating. Battery voltage
(When driving in "D," or "D,".) 8T
7 Shift solenoid valve B -
When shift solenoid valve B is not
operating. 1V or less BE
(When driving in "Dy  or “D,".} "
When timing solencid valve is
operating. Batlery voltage HA
{When driving in "D,"" or "'D,"".)
8 Timing solenoid valve
When timing solenoid valve is not
operating. 1V or less EL
(When driving in "D,"" or "D,".)
()9
649
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal . Judgement
Item Condition
No. standard
g Power source Same as No. 4
10 — — —
11 — —_ —
12 — — —
13 — — —
When accelerator pedai is
N released afler warming up |8 - 15V
Closed throttie position engine.
14 switch -
{in throttle position switch) When accelerator pedal is
depressed after warming | 1V or less
up engine.
15 Ground — —
When selector lever is set
ey e Battery voltage
16 Inhibitor 1" position to "1" position.
switch When selector lever is set
" 1V or less
to other position.
When selector lever is set
. - Battery voltage
17 Inhibitor "2 position to “'2" position.
switch = When selector lever is set
. 1V or less
to other position.
When selector lever is set
- . Battery voltage
18 Inhibitor D" position to *'D" position.
switch When selector laver is set
- 1V or less
to other position.
When selector lever is set
Vg - Battery voltage
19 Inhibitor “"N™ or "P" posi- to "N position.
tion switch When selector lever is set
. 1V or less
to other position.
When selector lever is set
e " Battery voltage
20 Inhibitor “*R" position to "R position,
switch When selector lever is set
. 1V or less
to other position.
When accelerator pedal is
than half-
depressed morg an ha 5 - 15V
way after warming up
1 Wide open throitle position engine.
switch -
When accelerator pedal is
released after warming up [ 1V ar fess
engine.
22 — —

*: This terminal is connected to terminal No. 36 of ECM conirol unit.

When code No. 54 appears during engine self-diagnosis, check line between above terminals for proper continuity.

AT-78
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

T inal
ermina ltem Condition Judgement
No. standard
When ignition switch is turned to
, " Battery voltage
03 Power source (c.; or @ . OFF".
(Back-up) @) ‘@ When ignition switch is turned to
1 Battery voitage
ON".
When engine is runnin id)
g g at idle 0.9V
speed.
24 Engine speed signal A
*ﬂ When engine is running at 3,000 .
Approximately 3.7V
rpm.
1V or more
Aevolution sensor When vehicle is cruising at 30 Voltage rises gradually
25 {(Measure in AC posi- km/h (19 MPH). in response to vehicle
tion) - speed.
When vehicle is parked. av
26 — — —
When vehicle is moving at 2 to 3
27 Vehicle speed sensor km/h {1 to 2 MPH) for 1 m (3 ft) or jVary from 0 to 5V
mare.
28 — — —
29 — — —
30 — — -
Throttl sition sensor
a1 rottle positio n N 4.5 - 5.5V
(Power source)
32 — —_ —
When ATF t t is 20°
nen emperature is 20°C 188V
33 Fluid temperature sen- (68°F).
sor When ATF temperature is 80°C
( (176°F). 0.45V
m Fully-closed throttle:
0.2 -0.6Y
”ﬁ When accelerator pedal is Fully-open throttle:
34 Throttle position sensor M depressed stowly after warming 2.9 -39V
up engine. Voltage rises gradually
in response io throtile
opening angle.
35 Throttle position sensor . .
{Ground)
When A/T mode switch is set in Battery voltage
“POWER" position. Y g
36 A/T mode switch - ) -
“POWER" When A/T mode switch is set in
any position except in "POWER" 1V or less
position.
651
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TROUBLE DIAGNOSES

Electrical Components Inspection {Cont’d)

Terminal Judgement
1% diti
No. em Condition standard
37 — — —
38 — — —
When overdrive switch is set in
P - Battery voltage
ON" position
39 Overdrive swilch
When overdrive swiich is set in 1V or less
“OFF" position
40 — — —
41 — — _—
@) When A/T mode swiich is set in Battery voltage
"COMFORT” position. y g
A/T mode switch
42 “*COMFORT" When A/T mode switch is set in
any position except in 1V or less
“"COMFORT" position.
43 — — —
44 — — —
45 — — —
46 — — -
47 — — .
48 Ground — -

AT-80
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TROUBLE DIAGNOSES

Electrical Components Inspection {(Cont’d)

Y) /, ( % N7, INHIBITOR SWITCH
o — 1. Disconnect controi cable from manual shaft.
3
ﬁ ﬂF/ O

Gl

do (= —
& : = A
SATO12C R

2. Check continuity between terminals 3 and @ and
between terminals @ and @, ®, ®. @, ®. @ while LC

moving selector lever through each position.

Lever pasition Terminal Na. %F@@i
® - @ @ — ® ]

i -9 e

N O 2@

D _

SATO13C ; g — CL

= 1 @ — @
ps = AT

:—- -7 3
MSCONNECT { .
7 = o
E@ i- -
1 7

-
49,8
SATO14C H!;\u

3. I NG, adjust inhibitor switch.
4. Check terminal continuity again. BE
5. If NG, replace inhibitor switch.
ST
3F
/\ SATO15C HIA,
Terminal cord assembly FLUID TEMPERATURE SENSOR
Wrapped :é% . , o
Thermometer e For removal and installation, refer to “ON-VEHICLE EL
DT SERVICE". AT-180
= &D 1S. e Check resistance between two terminals while changing
B temperature as shown as left. D%
B Temperature °C (°F) Resistance k(2
20 (68) Approximately 2.5
ﬁ .
80 (176) Approximately 0.3
SATO21C
653
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(@@

a.

/ DISCONNECT

€ @

—

SAT036C

—

3
TS

DISCONNECT

SATO16C

TS.
DISCONNECT

I
Torgue
converter
clutch
solenoid
valve

Shift

solenoid
valve A

solenoid
vawve B

Line
pressure
solenoid
valve

MAT70A

oy £33
MO O

=Y
TS.

DISCONNELT

TR §

SATB4BB

Electrical Components Inspection (Cont’d)
REVOLUTION SENSOR

® For removal and
SERVICE”. AT-180
o Check resistance between terminais @), @ and @.

installation, refer to “ON-VEHICLE

Resistance

500 - 65082

Terminal No.

No continuity

@ @
2 @
@ ®

No continuity

TIMING SOLENOID VALVE

e For removal and installation,
SERVICE'". AT-180
# Check resistance between two terminals.
Resistance:
Timing solencid valve 20 - 40Q

refer to ““ON-VEHICLE

4-UNIT SOLENOID VALVE ASSEMBLY

(Shift solencid valve A, B, torque converter clutch
solenoid valve and line pressure solenoid valve)
e For removal and installation, refer to “ON-VEHICLE

SERVICE". AT-180
¢ Check resistance between terminals of each sclenoid.

Solenoid Terminal No. Resistance Q
Shift solenoid valve A )
20 - 40

Shift solenoid valve B )
Torque‘ converter clutch @ GrOl{nd 10 - 20
solenoid valve ferminai
Line pressure solenoid

ne P I @ 25-5
valve

DROPPING RESISTOR

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

AT-82
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Electrical Components Inspection (Cont’d)

OVERDRIVE SWITCH
.. ® Check continuity between two terminals.
QD switch position Continuity
OFF Yes
A,
e o
SATT85B E
Final Check
STALL TESTING L
Stall test procedure EZ &
1. Check A/T and engine fluid levels. if necessary, add. EC

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

utes. FE
ATF operating temperature:
50 = BOGC (1 22 - 1760F) @[L

3. Set parking brake and bleck wheels.
4. Install a tachometer where it can be seen by driver during
e Itis good practice to pul a mark on point of specified engine
speed on indicator.
5. Start engine, apply foot brake, and place selector lever in
“D" position.
B. Accelerate to wide-open throttie gradually while applying
foot brake. A,
7. Quickly note the engine stall revolution and immediately
release throttle.
e During test, never hold throttle wide-open for more than 5
seconds.
Stall revolution:
2,050 - 2,350 rpm
8. Shift selector lever to “N’' position.
9. Cool off ATF. o7
Run engine at idle for at least one minute. -
10. Perform stall tests in the same manner as in steps 5
through 9 with selector lever in “1"” and “R”, respectively. [F

FeA

R
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Final Check {Cont’'d)
JUDGEMENT OF STALL TEST

“D" position test

lNG

Stall revolution is

!

Too high

L 4

lLow clutch or one-way
clutch slips

A 4

!

Too low

L.ock-up clutch is dragging,
converter one-way clutch is
malfunctioning {slipping), or
engine is not performing
properly.

1" position test

OK NG

Low clutch
slips

One-way
clutch slips

OK

Y

“R" position test

¥

Stall revolution is

| l

Too high Too low

l

Reverse cluich or
low & rev. brake
slips

Lock-up clutch is dragging,
converter one-way clutch is
malfunctioning (slipping), or
engine is not performing
properly.

Perform road tests to deter-
mine whether reverse
clutch or low & rev. brake

slips.

When selector lever is
in ““1'" position

! |

No engine braking

| |

Low & rev. brake slips

Effective engine braking

Reverse clutch slips

If converter one-way clutch is frozen, vehicle will have poor high-speed performance and low engine
speed when it is raced in ‘N’ position. If converier one-way clutch is slipping, vehicle will be sluggish

up to 50 or 60 km/h (30 or 40 MPH).

AT-84
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TROUBLE DIAGNOSES

Final Check (Cont’'d)

High Reverse clutch PRESSURE TESTING
clutch pressure _ pressure f :
e Location of line pressure test port

Line pressure
r‘—j% e Always replace line pressure plugs as they are self-seal-
\= ing bolis.
e
B
LG

Line pressure test procedure

[‘-gv:sz'r:“:h 1. Check A/T and engine fluid levels. If necessary, add. EF
P 2. Warm up engine until engine oil and ATF reach operating =¢
femperature afier vehicle has been driven approx. 10 min-

utes.
ATF operating temperature: FIE
50 - 80°C (122 - 176°F)
SATO18C @[L
& 3. Instalt pressure gauge to line pressure port.
4, Set parking brake and biock wheels. T

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

L.}
=)
KVv31101200

{34282} SATO19C BE

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

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

. ST
Line pressure:
Engine speed Line pressure kPa tkg/cm?, psi) 3

o
rpm D, 2,1 and R positions 7

Idte 98 (1.0, 14)
SAT294G Stall 843 (B.6, 122) HA
=
DX
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Final Check (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected paris

Line pressure is low in all positions. o Oil pump wear

e Control piston damage

e Pressure regulator valve or plug sticking

# Spring for pressure regulator valve damaged

@ Fluid pressure leakage between oil strainer and
pressure regulator valve

Line pressure is low in particular positton. e Fluid pressure leakage between manual valve and
particular clutch.

At idle ¢ For example:

If line pressure is low in "R’ and ""1"" position but is
normal in D"’ and 2" position, fluid leakage exisls
at or around tow & reverse hrake circuit.

Line pressure is high. o Mal-adjustment of throttle position sensor

e Fluid temperature sensor damaged

e Line pressure solencid valve sticking

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

Line pressure is low. o Mal-adjustment of throttle position sensor
e Control pisten damaged
At stall e Line pressure sclenoid valve sticking
speed ® Short circuit of line pressure solenocid valve circuit

e Pressure regutator valve or plug sticking
@ Pilot valve sticking

LOCK-UP TEST

install pressure gauge to lock-up pressure port. Shift selector
lever in "D position.

Condition Torque converter lock-up pressure
ondito kPa (kg/cm?, psi)
Lock-up "ON"' 49 {0.5, 7} ar less
Lock-up “OFF" 196 (2, 28) or more

If lock-up pressure is not within specifications, refer to Diag-

S nostic Procedures 15 and 16. AT-72, AT-73

AT-86
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TROUBLE DIAGNOSES

Symptom Chart

e T ON vehicle o[ OFF vehicle ————
29 51, 191 184 210, | 213 215,
Reference page (AT- — 182 {48, 48,55| 58 * |52,58(53, 54 l—] 83 ¥ ! ’ . P16R35
rence page (AT- ) 183 200 216 198 | 214 | 194 | 216
@l
T
>
=
— >
] o
i 2 Wﬂﬂﬂx\
< 2|s
o |Mumbers are arranged in order of prob- % ] -
=3 . 5 =@ o
g ability. 2 = o|E 5 2|5
e G 2

Perform inspections starting with num- 5 S am gl|lg P = % o =
3 w| o E ol C|®R == = = o 'Eﬂ‘ﬂ
£ |ber one and working up. ol & o Sl 2| F E Ele . ] c | E S
[ 5| 2 n Oiw 91 g |5 Alals Sl a L|e
o 2| » LI T U = I £ 21tc £ Elao G Q
3 9o 2le iz 2/E 218 |5z 2|8 s Sle |ale
« 31 3|2 2|2 215 2ls 2|52 %le |2 5| 3|C 2|elk

E |8 2|5 |2 213 3| ¢|a|2 £]8 2|7 Bl2 =6 52151 LD
c i 2|5 B|T 2], 5 ¢lc|E S8fw E|Q 2|3 gl Qi e
=] =1L ale a|la a8 2|6 olt g{3 3|t 2|0 =l g £
5 Tle ol £l€ | & gz 2IE|0 CjE 2% Slz 2|z F[E |2
F | =lo F c b
z gl& 5|8 &5 5|8 =18 8i2|8 2|< 5|2 £|5 6|8 58 |& o= g
. Ot - SN
62 Engme does not start in "N, "P" posl- ila 4 a E{
tion. =g
- Engine starts in pesition gther than "N ila

and “P" positicns. F?

T ! P d "'N - -
_ ‘ransax e noise in an posi ala s 5 7 &

tion.

Vehicle moves when changing into "P"

63 |positicn or parking gear does not disen- 1 2 @ﬂ
gage when shifted out of “P" pesition.
64 [Vehicle runs in "'N"' position. 1 3 2
Vehicle will not run in “R" position {but m,ﬁ_
PR YRRy, tH g e i
66 runs in D , 2" and 1" position). 1 2l 3 5 67 8

GCiutch slips.

Very poor acceleration.

Vehicle braked wh hifting into "R"”

_ efc'e when shifting into 5 als 4 6l s -
position.
h hock in shilting f “N" e D"

|3 ar?s ock in shifting from o 5 s sl1 ala ; 4| 10

position. =4

=/

Vehicle will not run in "D and 2" T
—— tposition (but runs in *1"" and "R’ posi- 1 2

tion).

Vehicle will not run in D", 1", 2" Rﬁ\\

iti runs in R position). -
P poswtrons‘ (but ru position) ol 4 3 5 s 718 o

Ciutch slips.

Very poor acceleration.

Clutches or brakes slip s hat i B E
—|lutene 'p somewhat in a 4 5|7 5 8 13 12f10 e |1 |2 BR

starting.

— |Excessive creep. 1
56?’ No cresp at all. 213 6 5 4 @\T
— |Failure tn change gear i 5|2 3|4
il to ch f "Dy
o EauHre o change gear from "D," to a1 5 4 3 6 .
D,". Hr

Failure to change gear from "D, to

I g9 2 2|1 5 4 3 6 7
D,

o Eall.ulre i change gear fram "D, to 314 5 6 ‘ 2 7 E__ﬂf{\
D"

69,[Teo high a gear change peint from "Dy

70, [te D", from “D;" to "Dy 7, from "Dy 1j2 415 3

71|to “Dy". F[!

Gear change directly from "'D," 2 ’

to “Dy"" occurs,

Engine stops when shifting lever into e
“TI'RT. DL U2 and 4T N 8 ° 1
. To? sI'!llarp a shock in change from “D," 1 7 8 sls 3 4 G o

to "D,

. TD? sl?:arp a shock in change from D" 1 ala 3 5 &

o "'0,
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Symptom Chart {(Cont’d)

-4 ON vehicle L OFF vehicle ———m
29 51 191 184 210 213 215
. — : ' — ' ' ! A
Reference page {AT- ) 183 182 |[48,49,49( 58 200 52, 58|53, 54 216 83 196 214 194 216 P16 P35
I
o
o
- 2
=| T &
- 5|1 s
n
Eflw o)
\ - 5]
< 2| 2|5
o |Numbers are arranged in order of prab- < ‘% = g o
2 ability. | ® 5 - >l o5l 8
a . . . . cilg g = o Tle o182 =3
o [Perform inspections starting with num- |5 5 81, [ < 2[5 2|8 | 2 ]
£ ber one and working up le ol @ 2 £|2 )5 B|2 E|w ® c|E
1 o 2 10 2 wl® olg E 5 Sl =15 o ale
M ols 5l2 @ 2|5 g | = wig TN & 2 21¢ = cl o a2l o
P ol Sle v ® v|lg w|lo v|o €loc F15is Ele [ Ll ol 2
[} glE 5|8 § L@ = 212 S8 cle eiz =13 = = £
14 xiz @ e ©|E oz ale |2 ® cl=E|l® | 2 Zle w|lo
3 ={7 8|5 ¢ 2|3 3% 5ifF 2|3 318 2l3|e gls o|® €18 |3 5|21°
2 3|s 2ls e E|le 8ls 5% Ele o2 8|S Ble E|8 213 3|2 2(3|e
E":!:Bl:“cc"hmeDCUU-QEESZ’SUQBM“’wE
2|2 5|2 212 2 2|2 2|t £l 2|T Elz E|E|le |2 2|2 6i2 &2 Bl5|E
2l S| Fled G o|d 3|3 6|6 3|8 £|S a|2|&8 ¢|® 6| |3 6|3 a|ald
To? sh:a'rpashock tn change from "Dy 1 2|4 3 5
to ',
Almostnosh?ck!t‘}r c!‘utcr.l‘es slipping in 1 2 als 4 & als
change from "D, to "D,".
Almost n? sh?ck ‘(':nr sfipping in change 1 2 3|6 4 7 5
from D,"” 1o "Dy,
Almost no shock'(‘)rsltpplng in change . 9 3|4 8 6 7|5
from "D,"" to "'D,".
YEh.I.CIe E::rallx'ed by gear change from BN PR SR I I A A KN (S U NN IR PRI N P
0, to "D,
Vehicle braked by gear change from 4 5
“D," to “D,". . I DV N AR R AP AT B I I T A P I
Vehicle braked by gear change from 1 3 2
"Dy to "D, . A I AN N I I B R R .
i ined. Accelera-
I\::‘laxlmumspeed not attained. Accelera P R I (R (PSP R I R N PR FERRTE S I PT
tion poor.
Easlgretochangegear trom "I, to b ol s 4l osoal L ot e 7
Dy
Eaﬂltfre to cha‘r?gengea: frﬁm D," to 1y s o s ale Lt sls
D," or from "D, to "D,
Faflure to change gear from "0, to S [ TR - U INRRRN IS T I IV IR IS SRR ISR U A U IO
D, or from "Dy to "D, ",
Gear change shock felt during decelera- ; 2|4 3 65
tion by releasing accelerator pedal.
Tooc high a change point from D" to
“DyT frem "Dy o "D, from B bl | )2 o o o o e b ] s
“Dy.
Kickdown does not aperate when
depressing pedal in “D,"" within kick- - R B - e -
down vehicte speed
Kickdown operates or engine overruns
when depressing pedalin “D,"beyond | . [ . . |- 2|1 . . |. .. 3|4
kickdown vehicle speed limit.
Races extremely fast or slips in chang-
ing from "D, " 10 "Dy"" when depressing T . 3. . . A8 .85 2 oo e T
pedal.
Races extremely fast or slips in chang-
ing from “D, " to “D,"” when depressing] . {1 . |. 3. . .. 4|(¥ 6. &({. 2. (.. 4. . . 4. B8
pedal.
Races extremely fast or siips in chang-
ing from D5 " to "D,” when depressing) . [1 . |. ¥]. . . |. 46 .| &(. 2¢v. . |.|. . .}. -|. 8. | 7
pedal.
Races extremely fast or slips in chang-
ing from “D, "' or "Dy to "'D,"” when S 21 P U B I - T N N I D O AU AR IR - T
depressing pedal. ’
Vehicle will not run in any paosition. P ER R U S - I O . O I I A R b TN 2N IR = B AP - Y
Transaxle neise in "D, "'2", "1 and 1 2
"R’ position.
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Symptom Chart (Cont’d)

- ON vehicle ———— -] 4—— OFF vehicle —— P
29 51 9 184 210 213 215
Reference page (AT- — ; 182 |48, 49,49; 58 |52, 5853, 54 |—]| 83 ; ' ) . pisp
page (AT- ) 183 200 215 196 | 214 | 194 | 216 ['OF%
5
)
[=
H o
= = il
23 3 G
o H E
< -E 8 ¢ln
¢ |(Numbers are arranged in order of prob- < % a E - Mﬂ/;:!
o S — = = @ i
| abitity. =] > b = = L §, €
o . . . . ol c = Blo 4|8 =ls
o |Perform inspections starting with num- o g 3 - -g <[ m 2 EREY % @ i @
& [ber ane and working up. sl £ of@ ¢ 22 85/°5 5|2 Ele ] ciE
[ c o Z|3 o w|lw® G953 E 55| 5 c |2 e
P Sl @am S| 2 5|5 w8 vis o|%|5 6le a <1 E B
2 2ls 2| == @ t 318 o|le|2 £)E o Sl alo e
[} e =212 3 €lo le (e &2 2|8 of|c|(E =§2 IE] Elw a| g
2 i @9 2 a|c 3|2 B|le 3|z @ olZ|a alZ 5 e 2|le wvio | E
T =|» 8|5 2 2[5 4| 5|5 3|5 5/ 2|%|e 2l8 o|° &[5 %3 §5{2|3
2 — |5 ol 2 515, ¢l- 5ls @ “ls el g Eleg 2|5 = 8lg | o
= 2|l |2 2 =2 alg a|le & g o|l3 “|lsl|ls £ % 512 ©|5 z|ea ol|Z | €
oz |12 3[€ 5 2|% ol =l ol7 £ B T al® = b HEREE T
2S5 5|2 £\ £ 5|2 215 2|2 2815 E|% gle:2 els =|a 2|8 2|8 |5|5] MV
Ol O|E Fld w T|w 3|0 jw Il F|J o200 «]¥ O T|J Ofa ala (o
75 Failure to cl'!ange lror{ﬂ "Di””to “2?." 1 2 5 413 8 7 =
when changing lever into “2" position. FLF o1
o Gea.r.change from “2," to "25" in 27 2|4 E@
pasition.
75 Eng‘ir?e brake does not operate in ‘"1 e 3 5 4 6 7
position. FE
__|Gear change from “1," to "1, in "17 2| 1
position.
- F)o:as no‘tlchange from "1;" to "1, in 1 5 4 3 5 6 @L
1" position.
Large shock changing from "1, to 1 2
"1, in *'1" positien,
— |Transaxie overheats 1 3 ? 4|8 5 378 911 12 10 T
ATF shoots out during operation.
— |White smoke emitted from exhaust pipe 1 2 3|5 6 4
during cperation.
— | Offensive smell at fluid charging pipe. 1 2 3|4 5|7 8 &
— |Tarque converter is not locked up. 3 1)]2 4 5 6 7 g
— |Lock-up piston slip. 1 2 3 514 7 p
= i
72 |Lock-up point is extremely high or low. 112 4 5 3 FA
AT hi “D," wh ti
. do.es not.s ift to“ 4 w en setling a ala 3 al7 5 6 1
overdrive switch to “"ON" position.
_ anine ts stopped at "R, "D", “2" and ; 5 4l3 2 B
1" position.
— |Lock-up judder occurs. 5 4 1 213 7 6
—|Engine uses too much gasoline. 4 3 5 1 2 :
BR
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Diagnostic Procedure 3
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Diagnostic Procedure 4

(SYMPTOM: Power indicator lamp does not come on for about 3
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Diagnostic Procedure 5
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engine can be started with selector lever in D", 2", 1" or "R’ position.} ... AT-135
Diagnostic Procedure 6
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with selector lever in P77 posilion.) e e AT-135
Diagnostic Procedure 7
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Diagnostic Procedure 8
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Diagnostic Procedure 9
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Diagnostic Procedure 21

(SYMPTOM: A/T does not shift from D; on D, when changing selecter lever from

BB I (o S~ o To 111 o] o T S U P TP AT-149
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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.

fn general, the feeling about a problem depends on each customer. It is important to fully understand
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.

WORK FLOW
CHECK IN Referance item
¥y
LISTEN TO CUSTOMER GOMPLAINTS. Fail-Safe Remarks
Refer to AT-96.
b
CHECK A/T FLUID EEVEL AND CONDI- Preliminary Check
4_
TION. Refer to AT-100.
Y
o | ® PERFORM ROAD TESTING. Road Test
¢ PERFORM SELF-DIAGNOSIS. Refer to AT-100.
Self-diagnosis
Refer to AT-115.
r
INSPECT EACH COMPONENT FOR Sel-diagnosis
MALFUNCTION. Refer to AT-115.
Diagnostic Procedure
Refer to AT-132.
Symptom Chart
Refer to AT-160.
¥
REPAIR/REPLACE. ATF Cooler Service
P
Refer to AT-96.
NG Y
FINAL CHECK :infal CheAc1I:: -
OK efer to AT-155.
h 4
CHECK OUT

AT-92
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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 Gh
WHERE ... Road conditions
HOW .. Operating conditions, Symptoms "
B,
Customer name MR/MS Model & Year | VIN
, ) EM
Trans. model Engine Mileage
RE4F04Y VE30DE
Incident Date Manuf. Date In Service Date LG
Frequency L) Continuous [] Intermittent { times a day) ZE &
I@
Symptoms : “} Vehicle does not move. (O Any position O Particutar position) FG
J No up-shift ({1 1st - 2nd [J12nd — 3rd [ 3rd — O/D) o
=
[ No down-shift (1 O/D - 3rd [ 3rd — 2nd [] 2nd — 1st) P
[ lLockup malfunction
~ Shift point too high or too low. ClL
L] 8hift shock or slip ([ N - D [ Lockup [ Any drive position)
] Noise or vibration [
[0 No kickdown
71 No pattern select
LI Others
( U
- . i
Power indicator lamp Flickers for about 8 seconds.
¥ Come on [0 Come off
R
§T
4
£l
(DX
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TROUBLE DIAGNOSES

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

DIAGNOSTIC WORKSHEET

. 10 Read the Fail-safe Remarks and listen to customer complaints. AT-96
2. |0 CHECK A/T FLUID AT-100

[1 Leakage (Follow specified procedure)
(] Fluid condition
[T Fluid level

3. | O Perform all ROAD TESTING and mark required procedures. AT-100
3-1 Check before engine is started. AT-101
O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

. Revelution sensor (] 8. Fluid temperature sensor and
. Vehicle speed sensor AJT control unit power source
. Threttle position sensor [1 9. Engine speed signal
. Shift solenoid valve A L1 10. Line pressure solenocid valve
. Shift solencid valve B 1 11. Battery
. Overrun clutch solencid valve 1 12. Others
. Torque converter clutch sole-

noid valve

3-2. Check at idle AT-102

Uaa0mEan
NOT RN

biagnostic Procedure 1 (Power indicator lamp came on for 2 seconds.)
Diagnostic Procedure 2 (Power or comfort indicator lamp came on.)
Diagnostic Procedure 3 {OD OFF indicator lamp came on.)

Diagnostic Procedure 4 {Power indicator lamp came on when acc. pedal was
depressed.)

Diagnostic Procedure 5 (Engine starts only in P and N positicn)

Diagnostic Preccedure 6 (In P position, vehicle does not move when pushed)
Diagnostic Procedure 7 {In N position, vehicle moves)

Diagnostic Procedure 8 (Select shock. N -» R position)

Diagnostic Procedure 9 (Vehicle creeps backward in R position)

Diagnastic Procedure 10 (Vehicle creeps forward in D, 2 or 1 position)

3-3. Cruise test AT-103

Part-1

Diagnostic Procedure 11 (Vehicle starts from D,)

Diagnostic Procedure 12

Diagnostic Procedure 13 } (A/T shift schedule: D, — D,/D, — D,/D; —
Diagnostic Procedure 14 D,/Dy — Dy)

Diagnostic Procedure 15 {Shift schedule: l.ock-up)

Diagnostic Procedure 16 {Lock-up condition more than 30 seconds)
Diagnostic Procedure 17 (Lock up released)

Diagnostic Procedure 18 (Engine speed return to idle. Light braking D, — D)

oo oood

oac

~in

Logos
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TROUBLE DIAGNOSES

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

Part-2 AT-108
I Diagnostic Procedure 11 (Vehicle starts from D,)

1 Diagnostic Procedure 12 (Kickdown: D, — D,)

[1 Diagnostic Procedure 13 (Shift schedule: D, — Dj)

(1 Diagnostic Procedure 14 (Shift schedule: D; — D, and engine brake)

&
=,

Part-3 AT-109 A
L 15

(I Diagnostic Procedure 20 (D, — D, when OD OFF switch ON — OFF)

[} Diagnostic Procedure 18 (Engine brake in D,)

[-] Diagnostic Procedure 21 (3; — 2, when selector lever D -+ 2 position) £

1 Diagnostic Procedure 18 (Engine brake in 2.,) =

C] Diagnostic Procedure 22 (2, — 1,, when selector lever 2 — 1 position)

[ Diagnostic Procedure 23 {(Engine brake in 1,)

[7] SELF-DIAGNOSTIC PROCEDURE — Mark detected items. G
U 1. Revolution sensor (] 8. Fluid temperature sensor and .
L1 2. Vehicle speed sensor A/T control unit power source EF\&
L] 3. Throttle position sensor Ll ¢ Engine speed signal TG
LI 4. Shift solenoid valve A [ 10. Line pressure solenoid valve
[1 5. Shift solenoid valve B [[111. Battery =
[1 6. Overrun clutch solenoid valve [ 12. Others o
1 7. Torque converter clutch sole-

noid valve .
CL
Ll Perform the Diagnostic Procedures marked in ROAD TESTING. AT-161
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the components inspection orders.) W

Perform FINAL CHECK. If NG, go back to "CHECK A/T FLUID". AT-156
] Stall test — Mark possible damaged components/others.

Ml Torque converter one-way clutch {1 Low one-way clufch

[J Reverse clutch 1 Engine

[l Forward clutch L1 Line pressure is low =5}
[] Overrun clutch {3 Clutches and brakes except high

[.1 Forward one-way cluich clutch and brake band are OK

[J Low & reverse brake BA

L1 Pressure test —— Suspected parts:

AT-95 667



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 elecirical input or output device circuit.
In this condition, the vehicle runs in third gear in positicns 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 indicator
iamp will blink for about 8 seconds. (For diagnosis, refer to AT-101.)
If the vehicle is driven under exireme conditions such as excessive wheel spinning and emergency
braking suddenly after, Fail-Safe may be activated even if ail electrical circuits 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 power 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-92}.
The SELF-DIAGNOSIS 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-DIAGNQSIS performed after checking the sensor, no damages will be indi-
cated.
ATF COOLER SERVICE

During overhaul, if excessive foreign material is found in the oil pan or cloegging the strainer, the ATF
cooler must be serviced as foliows:
VG30 engine (RE4F02A) ... tube type cooler
Flush ATF cooler and cooler line using cleaning solvent and compressed air.
VE30 engine (RE4F04V} ... fin type cooler
Replace radiator lower tank {which includes ATF cooler) with a new one and flush cooler line using
cleaning solvent and compressed air.

AT-96
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TROUBLE DIAGNOSES

Diagnosis by CONSULT

NOTICE
1. The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each
solenoid). al
- - . - . * » . . . =
When a noticeable time difference occurs between shift timing which is manifested by shift shock
and the CONSULT display, mechanical parts {except solenoids, sensors, etc.) are considered to be
malfunctioning. Check mechanical parts using applicable diagnostic procedures. &
2. Shift schedule {which implies gear position) displayed on CONSULT and that indicated in Service
Manual may differ slightly. This occurs because of the following reasons:
e Actual shift schedule has more or less tolerance or allowance, _ EM
e Shift schedule indicated in Service Manual refers to the point where shifts start, and
o Gear position displayed on CONSULT indicates the point where shifts are completed.
3. Shift solenocid valve “A” or “B" is displayed on CONSULT at the start of shifting while gear position LC
is displayed upon completion of shifting (which is computed by A/T control unit).
4. Additional CONSULT information can be found in the Operation Manual supplied with the CONSULT EE &
unit. =
APPLICATION
Maonitor item EE
tem Dispiay AECU Main Description Remarks
llnput signals
signals @H-.
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T a Vehicle speed computed from | When racing engine in or P
{Revolution sensor) [km/h] or [mph] signal of revolution sensor is | position, meter wilt not indicate
X — . ) :
displayed. 0 km/h (0 mph) even if vehicie WIT
is stationary. o
Vehicle speed sensor 2 VHCL/S SE-MTR & Vehicle speed computed from [ Error may occur under aporox.
(Meter) fkm/hl or fmph] signal of vehicle speed sen- 10 km/h (approx. 8 mph) and
X — sor is displayed. meter will not indicate 0 km/h
(0 mph) even if vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X . o Throttle position sensor sig- A
vi nal voltage is displayed.
Fluid temperature sensor FLUID TEMP SEN e Fiuid temperature sensor sig-
v M . nal voltage is displayed. Bfi
» Signal voftage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X - » Source voltage of control unit ElE
v} is displayed. o
Engine speed ENGINE SPEED e Engine speed, computed from | Error may occur under approx.
[rpm] engine speed signal, is dis- 800 rpm and meter will not o
X X - Lo BT
played. indicate O rpm even if engine is
not running.
Overdrive switch OVERDRIVE SW o ON/OFF state computed from -
[ON/OFF} X — signal of overdrive SW is dis- B
played.
P/N position switch P/N POSI SW e ON/OFF siate computed from
[ON/OFF] X — signal of P/N position SW is A&
displayed.
R position switch R POSITION SWw o ON/OFF state computed from
[ONJOFF] X — signal of R position SW is ElL
displayed. )
D position switch D PGSITION W ¢ ON/OFF state computed from
[ON/OFF] X — signal of D position 8W is .
displayed. IoX
2 position switch 2 POSITION SW s ON/QFF status, computed
[ON/OFF] X — from signal of 2 position SW,
is displayed.
1 position switch 1 POSITION SW ® ON/OFF status, computed
[ON/OFF] X e fram signal of 1 position SW,
. is displayed.
AT-97 669
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Diagnosis by CONSULT (Cont'd)

Monitor item
Iltem Display _ECUt Main Description Remarks
!npu signals
signals
ASCD-cruise signal ASCD-CRUISE e Stalus of ASCD cruise signal |e This is displayed even when
[ON/OFF] X . is displayed. no ASCD is mounted.
ON .. Crulsing state
OFF ... Normal running state
ASCD-OD cut signa ASCD-OD CUT o Status of ASCD-OD release e This is displayed even when
[ON/OFF] X . signal is displayed. no ASCD is mounted.
ON ... OD released
OFF ... OD not reteased
Kickdown switch KICKDOWN SwW » ON/OFF status, compuied
[ON/OFF] X — from signal of kickdown SW,
is displayed.
Power shift switch POWERSHIFT SW » ON/OFF status, computed ¢ This is displayed even when
[ON/OFF] from signal of power shift no power SW is equipped. On
X — SW, is displayed. vehicles with power SW
mounted on lever, this item is
invalid although displayed.
Glosed throttle position switch | CLOSED THL/SW » ON/OFF status, computed
[ON/OFF] X — fram signal of closed throtlle
positich SW, is displayed.
Wide open throtile position W/O THRL/P-SW o ON/OFF status, computed
switch [ON/OFF] X . from signal of wide open
throttle position SW, is dis-
played.
Haold switch HOLD SW o ON/OFF status, computed
[ON/OFF] X — from signatl of hold SW., is
displayed.
Gear position GEAR e Gear position data used for
X computation by contral unit,
is displayed.
Selector lever position SLCT LVR POSI ® Selector lever position data, e A specific value used for con-
X used for computation by con- trol is displayed if fail-safe is
trol unit, is displayed. aclivated due to error.
Vehicle speed VEHICLE SPEED » Vehicle speed data, used for
[km/h] or [mph] X computation by control unit,
is displayed.
Throtlle position THROTTLE POSI » Throttle position data, used & A specitic value used for con-
[/8] X for computation by control trol is displayed if fail-safe is
unit, is displayed. activated due to error.
Line pressure duty LINE PRES DTY » Contral value of line pressure
[%] X solenoid valve, computed by
control unit from each input
stgnal, is displayed.
Lock-up duty TGC S/V DUTY ® Control value of torque con-
[%] verter ciutch solenoid valve,
X computed by control unit
from each input signal, is dis-
played.
Shift solenoid valve A SHIFT S/V A # Controi value of shift sole- Gontrol value of solenoid is
[ON/OFF] X noid valve A, computed by displayed even if solenoid cir-
- control unit trom each input cuit is disconnected.
signal, is displayed. The “OFF"" signal is displayed
Shift solenoid valve B SHIFT S/v B e Contro! value of shift sole- if solenoid circuit is shorted.
[ON/OFF} X noid valve B, computed by
control unit from each input
signal, is displayed.

AT-98
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Diagnosis by CONSULT (Cont'd)

Line pressure duty

4
Approximately 94%

Monitor item -
item Display _EGUt Main Description Remarks
!ﬂpu signals
signals
Qverrun clutch solenocid vaive | OVRRUN/C S/V e Contro! value of overrun ar
[ON/OFF] cluich sclenoid vatve com- )
— X puted by control unit from
aach input signal is dis- .
played. A
Self-diagnosis display lamp SELF-ID DP LMP . X & Control status of power shift
(Power shift lamp) [ON/OFF] lamp is displayed. -
EM
X: Applicable
— Not applicable
Note: LC
iy \ Ll
1. When select ECU input signals on CONSULT, electronic control unit input signal are set.
2. When select main signals on CONSULT, monitored items for understanding the overal! operation of the system are set,
and this sefting is indicated by a reversed display. BE &
EL
DATA ANALYSIS )
ltem Display form Meaning i
Approximately 4% Lock-up "OFF"
Lock-up duty 1 !
Approximately 94% l.ock-up “ON" GL
Low line-pressure
Approximately 29% (Small throttle opening) nT
(AN

!

High line-pressure
{Large throttle opening)

Throttle position sensor

Approximately 0.5V

Fully-closed throttle

Approximately 4V

Fully-open throttle

Fluid temperature sensor

Approximately 1.5V
|

Cold [20°C (68°F}]
l

Approximately 0.5V Hot [80°C (176°F)) B
Gear position 1 2 3 4 =
=
Shift solencid valve A ON OFF OFF ON
Shift solencid valve B ON ON OFF OFF a1
i
(&
El
)
671
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BLE DIAGNOSES

SAT7678B

AT
Flui

4.
Flui

SATO26C

Preliminary Check

FLUID CHECK

d leakage check

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.

d condition check

Fluid color Suspected problem

Dark or black with burned odor

Wear of fricticnal material

Water contamination

and tacky

Milky pink — Road water entering through
filler tube or breather
idati

Varnished fluid, fight to dark brown | > 2ton

— Over or under filling
— Overheating

Flui

d level check

Refer to MA section (CHASSIS AND BODY MAINTENANCE).

ROAD TEST PROCEDURE

1. Check before enging is started.

L

2. Check at idle.

{

3. Cruise test.

SAT786A

WN—=e

SAT486G

ROAD TESTING

Description

The purpose of this road test is to determine overall per-
formance of automatic transaxle 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. Troublesheot items which check
out No Good after road test. Refer to ‘“Self-diagnosis’ and
“Diagnostic Procedure”. AT-116

AT-100
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TROUBLE DIAGNOSES

(1]

Preliminary Check {Cont’d)
1.

Check hefore engine is started

AT-101

1]
1. Park vehicle on flat surface. No | Go to Diagnoslic Proce-
2. Set A/T mode switch to “"AUTQ" dure 1. AT-133 el
position.
3. Move selector lever to "'P"' pasition.
4. Turn ignition switch to “ON" position. Rl&
(Do not start engine.)
POWER  AUTO COMFORT 5. Does power indicator lamp come on
SATO57B for about 2 seconds? EM
A Yes
v LG
Does power indicator lamp flicker for Yes‘ Perform self-diagnosis.
about 8 seconds? "} — Refer to SELF-DIAG- E= §
No NOSIS PROCEDURE. ’E@‘
AT-116
y N _E_,E
1. Set A/T mode switch to "POWER” 0;. Go to Diagnostic Proce- r
position. | dure 2. AT-134
SATO5EE 2. Does power indicator lamp come on? oL
Yes
.
1. Set A/T mode switch to “COMFORT” | No _| Go to Diagnostic Proce- M
pasition. | dure 2. AT-134
2. Does comfort indicator lamp come
on?
Yes
E A 4 Fi
1. Set overdrive switch 1o "OFF" posi- No .| Go to Diagnostic Proce-
tion. "1 dure 3. AT-134
saTeseB| | 2. Does OD OFF indicator lamp come RA
7
on?
D . Yes ER
D__ [ﬂ ¥
1. Move selector lever to "D position. No .| Go to Diagnostic Proce- &7
() Q — 2. Set A/T mode switch to “AUTO" "| dure 4. AT-134 2l
i position.
-’% 3. Depress and release accelerator o=
i\ ) BE
% pedal quickly.
4. Does power indicator lamp come on
for about 3 seconds after accelerator i
SATO29C pedal is depressed? b
6] Yes
Accelerator pedal 2 EL
A 1. Turn ignition switch to “OFF'" posi-
“ry N N tion.
§ |___> ‘ 2. Perform self-diagnosis. oY
— Refer to SELF-DIAGNQOSIS PRO-
R N CEDURE and note NG items.
Depress Reloase 3. Go to "ROAD TESTING
— Check at idte'". AT-102
SAT754A
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Preliminary Check (Cont’d)

SAT796A

Brake pedal

' 4

SAT797A

- 2. Check at idle

1. Park vehicle on flat surface.

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

3. Move selector lever toc “P" or "N”
position.

4. Turn ignition switch ta "START"
position.

5. Is engine started?

No

Y

lYeS

Go to Diagnostic Proce-
dure 5. AT-135

1. Turn ignition switch to "COFF"' posi-
tion.

2. Move selector lever to “D*, 17", "2"
or “R" position.

3. Turn ignition switch to "START”
position.

4. Is engine started?

Yes

hd

No

3

Go ta Diagnostic Proce-
dure 5. AT-135

~ |

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

. Move selector lever to “'P" position.

. Release parking brake.

. Push vehicle forward or backward.

. Does vehicle move when it is pushed
forward or backward?

[Sa Q=N dL N ]

Yes

lNo

¥

Go to Diagnostic Proce-
dure 6. AT-135

. Apply parking brake.

. Move selector lever to "N’ position.

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

. Release parking brake.

. Does vehicle move forward or back-
ward?

[ 0F - O P =

Yes

¥

No

y

Go to Diagnostic Proce-
dure 7. AT-136

. Apply focAWAebrake.

Move selector lever to “'R" position.
. Is there large shock when changing
from “N”" to "R" position?

WA — H

No

lYes

Y

Go to Diagnostic Proce-
dure 8. AT-137

1. Release foot brake for several sec-
ands.

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

No

Y

l Yes

Go to Diagnostic Proce-
dure 9. AT-138

1. Move selector lever to "D, “2" and
1" positions and check if vehicle
creeps forward.

2. Does vehicle creep forward in all

No

three positions?
lYes

Go to Cruise test, AT-103

AT-102

Y

Go to Diagnostic Proce-
dure 10. AT-140




TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
3. Cruise test
e Check all items listed in Parts 1 through 3.

With CONSULT

¢ Using CONSULT, conduct a cruise test and record the @

result.
o Print the resuff and ensure that shifts and lock-ups take
place as per ‘‘Shift Schedule.” WA
ERM
: CONSLULT setting procedure
1. Turn off ignition switch. LG
2. Connect "CONSULT"” to data link connecior for CONSULT.
(Data link connector for CONSULT is located in left dash __
side panel.) E[Er@&
FE
\ MAT171A €L
3. Turn on ignition switch.
4. Touch “"START". W
NISSAN ol
CONSULT
A
START EA,
| ___SUB MODE__ |
SEFae! F&

[y SELECT SYSTEM 5. Touch “A/T".

LI[[dJGINE

[ A/T

HICAS
AUTO A/C

U | W ) SEN SRS § B ) S ) S——

I
|
|
l

i
SATE20G HA

“hl SELECT DIAG MODE I:]l 6. Touch “DATA MONITOR".

| SELF-DIAG[ESULTS
_U

| DATA MONITOR

[ "Ecu paRT NUMBER

(|

|
l
L

SATET1C

AT-103 | 675
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Preliminary Check (Cont’d)

[l sececT moniToR M |

LCU INPUT SIGNALS

MAIN SIGNALS |
SELECTION FROM MENU |

ADDRESS SETTING f

|
| seriinGg || START |

]

SAT296C

| SET RECORDING COND |

[ i
|
|
|

|
i
|

SAT297C

| = _SELECT MONITOR TEM |
[ tcunpuTpliGNALS ]

| SELECTION FROM MENU |
| ADDRESS SETTING |
C R
| sermne || START |

SAT298C

SIGNALS™.
10. Touch “START".

#MONITOR % NO FAIL
ENGINE SPEED  800rpm
GEAR 1
SLCT LVR POSI  NsP
VEHICLE SPEED Okmy/h
THROTILE POSI  00/8
LINE PRES DTY 2%
TCC $/V DUTY 4%
SHIFT S/V A N
SHIFT SV BY] ON
| RECORD i

SATO71H

*RECORD 4/8 #NO FAIL E|
ENGINE SPEED 768rpm
1

GEAR
SLCT LVR POSI NP
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
LINE PRES DTY 29%
TCC S/ DUTY 2%
SHIFT SV A ON
SHIFT S/V 8 m ON

[ STOP ]

SATO72H

AT-104

7. Touch “SETTING’ to set recording condition.

8. Touch "LONG TIME" and “ENTER" key.

9. Go back to SELECT MONITOR ITEM and touch “MAIN

11. When performing cruise test, touch “RECORD".

12. After finishing cruise test part 1, touch “STOP”.
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Preliminary Check (Cont’d)

13. Touch "DISPLAY".
a REAL-TIME DIAG =
= NO FAILURE ***
@l
MA
l STOREM RECORD 10 _|
MRSl | DISPLAY
SAT301C EM
14. Touch “PRINT".
ENG GEAR SLCT
2 SPEED LEVER LG
18:01 (rpm) POSI
00'r3g 704 1 D )
ootr2e 704 1 D E &
0orH3 74 1 D P
oottoo 704 1 D EC
00’13 704 1 D
001126 _ 704 1 D
00''39[y} 704 1 5 FE
[PRINT |[ GRAPH |
SATG73H @L
15. Touch “PRINT’ again.
ENG GEAR SLCT
2 SPEED LEVER MT
18:01 {rem}) POSI
00'*39 704 1
porres 704 D
00rr13 704 1 D
007100 704 1 D
003 4 1 D
001’26 704 1 D
00133 704 i D FA
AlL™m || PRINT |
SATO74H H.’/@\
. GEAR SLCT  VEMI THRTL 16. Check the manitor data printed out.
NG - :
SPEED LEVER CLE POS! 17. Continue cruise test part 2 and 3. BR
POS|I SPEED
1801 {rpm) (km/h} {/8)
001'39 704 1 D 0 00
00'res 704 1 D 0 00 ST
0013 T 1 D 0 0.0
Moo T4 1 D 0 00
003 704 1 D 0 00 .
00re2e 704 1 ) 0 00 B
oort3g 704 1 D 0 00
0052 704 1 D 0 0.0
oot'es 704 1 D 0 00
SATO75H [HMQ\
EL
(O3

AT-105 677
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[C__cionit_Jo[ connecTor |

36 34

l
C @

POWER

CONNECT

€

Y/R

SAT9608

COMFORT
SATO57B

AUTO

Acceleratar
pedal

Half-way SATA95G
4]
8/8 | ¥ —
N
o8 X | 0
SATED4A

Preliminary Check (Cont’d)
@ Without CONSULT

® Throttle position can be controlled by voltage across termi-

nals @ and 8% of A/T control unit.

Cruise test — Part 1

Warm up engine until engine oil and
ATF reach operating temperature after
vehicle has been driven approx. 10
minutes.
ATF operating temperature:
50 - 80°C (122 - 176°F)

nA ¥

1. Park vehicle on flat surface.

No

2. Set A/T mode switch 1o "AUTO”
position.

3. Set overdrive switch to "ON" posi-
tion.

4. Move selector lever to "P” pasition.

5. Turn ignition switch to “ON" position
and start engine.

6. Move selector lever to ‘D' position.

7. Accelerate vehicle by constantly
depressing accelerator pedal half-
way.

8. Does vehicle start from D,?
Read gear position.

Yes

Y

Go to Diagnostic Proce-
dure 11. AT-141

Does A/T shitt from D, to D, at the

No

specified speed?
Read gear position,
throttle opening and
vehicle speed.
Specified speed when shifting from
D, to D,:
Refer to Shiit schedule, AT-110.

Yes

El Y

Go to Diagnostic Proce-
dure 12. AT-142

Does A/T shift from D, to D, at the

No

specified speed?
Read gear position,

throttle opening and
vehicle speed.

Specified speed when shifting from

D, to D;:

Refer to Shift schedule, AT-110.

lYes
iy

AT-106

Go to Diagnostic Proce-
dure 13. AT-143
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B/8 1}

A\

0: g 0/

o8 p——-—

e al
SAT05A

Preliminary Check (Cont’d)
®

7]8)

Accelerator pedal

‘ N

Release N\

It
0/8

Does A/T shift from Dj to [, at the

No

specified speed?
Read gear position,

throttle opening and
vehicle speed.

Specified speed when shifting from

D; o D,

Refar to Shift schedule, AT-110.

Yes

& '

Go to Diagnostic Proce-
dure 14. AT-144

8/8

0/8

Does A/T perform lock-up at the speci-

No

fied speed?
Read vehicle speed, throt-
tle opening when lock-up
duty becomes 94%.
Specified speed when lock-up occurs:
Refer to Shift schedule, AT-110.

Yes

Y

Go lo Diagnostic Proce-
dure 15. AT-145

Does A/T hold lock-up condition for No

hd

more than 30 seconds?

Go to.Diagnostic Proce-
dure 16. AT-146

Yes

78]

SAT807A

1. Release accelerator pedal. No

Y

2. Is lock-up released when accelerator
pedal is released?

Yes

h 4

Go 1o Diagnostic Proce-
dure 17. AT-146

1. Decelerate vehicle by applying foot No

brake lightly.

2. Does engine speed return to idle
smoothly when A/T is shifted from D,
to D?

Read gear posilion and
engine speed.

Yes

Y

1. Stop vehicle.
2. Go to “'Cruise test — Part 2. AT-108

AT-107

Y

Go to Diagnostic Proce-
dure 18. AT-147

679
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TROUBLE DIAGNOSES

8/8 :
|
!’d——"
20 km/h
(12 MPH) |2 D.
[
|
/
0/8

Preliminary Check (Cont’d)

Cruise test — Part 2

A km/h

1. Confirm A/T mode switch is in

No

“Auto” position and overdrive switch
is in "ON” position.
2. Confirm selector lever is in "D” posi-
tion.
3. Accelerator vehicle by half throttle
again.
4. Does vehicle start from D,?
Rear gear position.

: il AHE y

Yes

Go to Diagnostic Proce-
dure 19. AT-148

1. Accelerate vehicle to A kmv/h as
shown in illustration.

2. Release accelerator pedal and then
quickly depress it fuily.

3. Does A/T shift from D, to D, as soon
as accelerator pedatl is depressed
fully?

Read gear posilion and
throttle opening.

Na

SATHCRA
Accelerator pedal
N Y P—
‘ D+ “‘]‘_Dz e
- = s
g § /
Depress
T /_fully
Release s Release
4 )
," N D 4;’“‘- Ds
(
0/ 1 —
o
Depress SATB09A
8/8 [}
718 —————————_— -

SATB10A

4] v

Yes

Go to Diagnostic Proce-
dure 12. AT-142

®

8/8 &
D

Accelerator
pedal

SATB11A

ing from Dy, to D,

2. Does A/T shift from D, to D, and
does vehicle decelerate by engine
brake?

Read gear position,

throltle opening and

vehicle speed.

Yes

y

1. Stop vehicle.
2. Go to ‘'Cruise test — Part 3”. AT-109

AT-108

Does A/T shift from D, to D, at the No .| Go to Diagnostic Proce-
specified speed? dure 13. AT-143
Read gear position,
throttle opening and
vehicle speed.
Specified speed when shifting from
D, to D;:
Refer to Shift schedule, AT-110.
Yes
E Y
1. Release acceleraior pedal after shift- No .| Go to Diagnostic Proce-

dure 14. AT-144

680



TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

e "] Cruise test — Part 3
1. Contfirm A/T mode switch is in No .| Go to Diagnostic Proce-
' “Auto” position and overdrive swiich dure 20. AT-148 &l
OVER DRIVE L. . .
0N wOFF is in "ON" position.
D. (OD OFF) 2. Confirm selector lever is in "D" posi-
tion. A
Y OFF ) Engine brake 3. Accelerate vehicle using hali- throttle
to D,.
SAT7763A| | 4, Release accelerator pedal. EM
5. Set overdrive switch to “OFF"” posi-
E (6] . AR -
tion while driving in D, position.
. e 6. Does A/T shift from D, 1o D,? LG
" Ds (OD OFF) Read gear position and
£ " vehicle speed. EF &
f i
: Yes EC
{ | @ ,,
Engine brake Does vehicle decelerate by engine No | Go to Diagnostic Proce- FE
brake? "| dure 18. AT-147
SATT77BA Yes 1
E g El r
@ 1. Move selector lever from “D" to 2" [NO .| Go to Diagnostic Proce- MT
position while driving in D,. | dure 21. AT-149
2. Does A/T shift from D, to 2,7
@ Read gear pasition.
Yes
¥
Engine brake Does vehicle decelerate by engine No% Go lo Diagnostic Proce-
saT77es| | brake? dure 18. AT-147 B
Yes
8] y BR
1. Move selector lever from 2" to “17 | N@ .| Go to Diagnostic Proce-
position while driving in 2,. "| dure 22. AT-149
2. boes A/T shift from 2, to 1, position? 81
Read gear position.
BF
Yes
El ¥
- . . No . ) I
Does vehicle decelerate by engine .| Go to Diagnostic Proce- i
brake? "1 dure 23. AT-149
Yes
A 4 EL

Stop vehicle.
Perform self-diagnosis. — Refer o 0y
SELF-DIAGNOSIS PROGEDURE. AT-116

AT-109 681



TROUBLE DIAGNOSES

Shift schedule (Comfort pattern)

Preliminary Check (Cont’d)

Upshift
————— Downshift
8/8 ; ; +
1 1 I
f { 1
7/8 . 4 e J - 1
6/8 | ! /7 3 =>4
g ! 2 4 3
71 - I R
& 1 -1 2 Y el -
o 4/8 ¢ [ 4 - e’
= 1 -
; :
= 3/8 :
2/8 - E-
i
sl |
1
]
o8 L
0 20 40 60 80 100 120 140 160 180 200
= ek T + + ey } — T A T At + —i —
o (o) (200 (301 (40) (50 (6D} {70) (BO) {90) (100) {110) (120}
Vehicle speed km/h {MPH)
SAT252FJ
Shift schedule (Power pattern)
Upshift
————— Downshift
1
H
7/8 : 7 -
| ’/, ,f’
o 68 | e L
E | 2 /” 2 3 4”’ 3 1
o | - e e e ]
8‘ 5'/5 [ : ,Il ,”"’ /’f
@ |-y 2 - = e
% 4/8 : - I’,
£ i 3 ey 4 =< 4 lock-up
T amp ! Py G
1
1
2/8 t -
'
8t )
]
1
0/8 A
[} 20 40 60 80 100 120 140 160 180 200
i i : T 1 ¥ 1 ¥ 1 T I[ T 1 T p—
(6) {10) (z0) 30) (40) {50} {60) (700 {8O) (90} {1000 (110} {120)
Vehicle speed km/h (MPH)
SAT253F

AT-110
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TROUBLE DIAGNOSES

A/T Electrical Parts L.ocation

i

oD OFF / J—
indicator larmp [j

—= K
A/T control unit
3 L

Vi

7

e M
< Intake manifold
> ( m collector |
7 Ly L I |
Throttle position sensor and
*throttle position switch / Eid
N o, N4 A SR |
Located on
center of
dash lower panel :L@
EF &
EC
FE
GL
RIT

4
= ?ﬂf@&
ey

‘ \ BR
' §T
F
Inhibitor switch
harness connector
A/T solenoid HA
harness
connector
Revalution
Revolution sensor
EL
sensor
harness
{ connector
03
inhibitor switch

MATI77AA
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NOTE

AT-112
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RE4F04V

Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES

685

SATO8B7H

AT-113
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TROUBLE DIAGNOSES

Wiring Diagram

A/T CONTROL UNIT

LD e[ J40 [z <3736 21fefasTia17]16] T8 |
B SR R R ED S E] 1514[13(12[11[10[ 0 ' [4

B
EIGE

L
o
‘; o pajmae]a1]0]24] = Eiauiaienws 4]alz
g 48] 42| 40|38 3713 21 191817 (45( |8} 7 |6
From ECCS relay =——— i
® INRRAESERLRDARYYRT TUSIIRe2IFNEN orn—Dnwm
=
o IH.IHLHH;IHIHIII\LIII\IILI JnLli\JII
AIR
FLOW
SENSDR
11T h A 4{:@—_‘“
b= B —1—7
ENGINE
(i GROUND
ac
=
ul
o+
=
{
= u
e} ¥
oo » I §
[’
é; L Li‘/
! G/Y
a3 (Not used) —= - Y,;./._\,“I
] Bl
Ll BR/W
~“o] IS " —
= —r————71!
AL 11
= T {Engine
i controf
} I narness}
[
1l
i
1K
HN
1i
1]t
i
i
ENGINE @ I I
COOL ANT e I
TEMPERATURE B/W -
SENSOR i
THROTTLE | } " [
Iyl
POSITION ] R — i ‘
SWITCH YL Hi
CLOSED Il
i
it
i
Al
(D |
THROTTLE [y p—— |
POSITION - - W ) N
SENSOR B4 - ﬂc;1
SHIFT [Terminal cord | _I
SOLENDID f‘@ B ly! il
VALVE A = 5 LLG/}E | L To back-up lamp
SHIFT \ L 1 ]
SOLENOID - ~ 5 e
YALVE B = 4 B —— | ik
TORGUE R P o 4
CONVERTER v LB & h 35858 2%
CLUTCH = i T T >a
SOCENDID
W - || Lasl@
i i
s Fhoa = || . -
= LINE PRESSURE P EIEEE
SOLENOTO VALVE DROPPING il Glsieby  INMUBLTOR
RESISTOR I FIRNDIE]2
_ I J‘ éc 8
FLUID TEMPERATURE SENSDR @@@i B ! 310
REVOLUTION S
~ OVEARUN CLUTEH HEa
SOLENDID VALVE st T

AT-114
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TROUBLE DIAGNOSES

Wiring Diagram (Cont’d)

A/T MODE SWITCH

POWER | AUTO | COMFORT
1 Q
IGNITION SWITGH s 8 .
BATTERY N 3
ON or START 7 o] Gr
3 (ILLUMINATION)
5 Q
DATA LINK 8 Q
CONNECTOR @ (POWER: INDICATOR) B
FOR CONSULT 7 O A
[ ]
@ (COMFORT INDICATOR)
s O
[3]214] [7]8]9]
P P.*Ellﬂ
FUSE BLOGK el ' «q 0 og
(Refer to "POWER & © © o

SURPLY ROUTING”

) I
el HE=R Ly
in EL seoction.] @ s@ (111
m Fo
2 = ezoEY 8, 40
~ 1y i > !
o) EF G
EC
—- To illumination
system
@ {MAain harness)
¥ — J - — OVERDRIVE
SWITCH oL
Y& M OFF| ON \‘:9'._.
el . H 5 B
L¢H [ 21 O
L BR/W
u\'ﬂ l
@ - e
5/8 ? % %
s —
SGB = = =
A
P
&/0R BODY GROUND
o ————
i
8 — o bbbt L
!% |
[
i i)
G
ASCD COMBIMATION METER e
CONTROL UNIT T
B
(Re 15"-;” . G/0R ]
efer 10 last page
{Faldout page) ] & o BE
[ ]
=R i
. STHTe G d  om )
B L6+ 8 28 i o (G
@  ® o
To CRUISE 0/0 OFF
indicator lamp -«———- E:ﬁéCATDR EL
[Instrument z @B =
harness) IED
@ @D G/Y 2
80Dy e
GROUND [—@LF—
= 03
With air bag

Without air pag

o6

SATOBBH
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TROUBLE DIAGNOSES

Self-diagnosis

ﬂﬂ] SELECT SYSTEM J

[_I[IGINE J SELF-DIAGNOSTIC PROCEDURE ( ([§/) With CONSULT)
I A/T J 1. Turn on CONSULT.

|_HICAS I 2. Touch “A/T".

[ AUTO A/C |

- |

— |

SATE29G

= 3. Touch “SELF-DIAG RESULTS".
WSELF-DIAG ResULTS B[] CONSULT performs REAL-TIME SELF-DIAGNOSIS.

FAILURE DETECTED

THROTTLE POSITIGN SEN

| ERASE |[ PRINT |

SATE30G

AT-116 688



TROUBLE DIAGNOSES

Self-diagnosis {Cont’d)
SELF-DIAGNOSTIC PROCEDURE ( ‘I‘é’. Without
CONSULT) =

DIAGNOSIS START

il
v
1. Start engine and warm it up to nor- No | Go to Diagnostic Proce-
mal engine operating temperature. 1 dure 1. AT-133 MA
2. Turn ignition switch to "OFF"' posi-
tion.
3. Set A/T mode switch to "Auto™ posi- ER
tion.
4. Set averdrive switch to "ON" posi- e
tion. *
5. Move selector lever to 'P"" position.
6. Turn ignition switch to “ON" position. EE &
(Do not start engine.) - ES
7. Does power indicator lamp come on
for about 2 seconds? &3
Yes
h 4 ’@ﬂ_‘
1. Move selector lever to ''D” position &
while depressing brake pedal.
2. Turn ignition switch to “OFF" posi- W
tion.
3. Set overdrive switch to “"OFF" posi-
tion. AT

4. Wait for more than 2 seconds after
ignition switch "ON"’. {Do not start
enhgine.) B

5. Move selector lever {0 2" position.

6. Set overdrive switch to "ON'"’ posi-
tion. B,

7. Move selector lever to ‘1" position.

8. Set overdrive switch to "OFF” posi-

tion. BR
9. Depress accelerator pedal fully and
release it.
10. Check power indicator lamp. 8T
Reter to JUDGEMENT OF SELF-DI-
AGNOSIS CODE on next page.
BF
r
DIAGNOSIS END A
EL

AT-117 689



TROUBLE

DIAGNOSES

Seif-dia
JUDGEMENT OF SELF-DIAGNOSIS CODE

gnosis (Cont’d)

Flickers of power indicator lamp: Damaged circuit

All judgement flickers are same.
~NVi s
~[powen =
AN
Self-diagnosis
start

All circuits that can be confirmed by self-diagnosis are OK.

start
Start signal 10-judgement flickers
R S Light ; ~-- - Light
AR NN WL'HHL Shade
T LLLLLELLLTLT _ . o o | SAT762A
sAT755A | Shift solenoid valve A circuit is short-circuited or discon-

4th judgement flicker is longer than others.
~N Vs

-

=
EVARSS

Self-diagnosis

nected.

‘g‘? }l?szHIFT SOLENOID VALVE A CIRCUIT CHECK,

1st judgement flicker is longer than others.

NN

S 7T

SATT56A
Revolution sensor circuit is short-circuited or disconnected.
*Go to REVOLUTION SENSOR CIRCUIT CHECK, AT-120.

5th judgement flicker is longer than olhers.
~NV s

-
VA BTN

|
SAT763A

Shiit solenoid valve B circuit is short-circuited or discon-
nected.

mpGo to SHIFT SOLENOID VALVE B CIRCUIT CHECK,
AT-124.

2nd judgement flicker is longer than others,
s~ NV
~[rowen £
ST

SATISTA
Vehicle speed sensor circuit is short-circuiled or discon-
nected.

®Go to VEHICLE SPEED SENSOR CIRCUIT CHECK, AT-121.

6th judgement flicker is longer than others.
~NVi/s-
~[rowen]<

ST

SR —n-m—~  Light
_ HHHHH “HH —- Shade
SAT764A

Qverrun clutch solenoid vaive circuit is short-circuited or
disconnected.

mpGo te OVERRUN CLUTCH SOLENOID VALVE CIRCUIT
CHECK, AT-125.

3rd judgement flicker is longer than others.

~N Vs

= =
ST

rmeep-——  Light

-~ Shade

SAT758A
Thrattle position sensor circuit is short-circuited or discen-
nected.

®Go to THROTTLE POSITION SENSOR CIRCUIT CHECK,
AT-122.

7th judgement flicker is longer than others.

~NV 1/
[rowen ]
ST

- —- Ligm

b}
< -~ Shade

SATTE5A
Torgue converter clutch solenoid vaklve circuit is short-cir-
cuited or disconnected.

W Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
CIRCUIT CHECK, AT-126.

t, = 2.5 seconds t, = 2.0 seconds t; = 1.0 second

AT-

118
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Flickers of power indicator lamp: Damaged circuit

8th judgement flicker is longer than others.

\\\a'/{:

" [rower]

AN

Self-diagnosis
start

4 SATTT0A

Fluid temperature sensor is disconnected or A/T control unit

power source circuit is damaged.

mGo to FLUID TEMPERATURE SENSQOR AND A/T CON-
TROL UNIT POWER SOQURCE CIRCUIT CHECKS, AT-127.

Does not come on.

Self-diagnosis
start

Sha

. ] L %%TMGB

Inhibitor switch, overdrive switch or throttie position switch

cjrcuit is disconnected or A/T control unit is damaged.

mpGo fo INHIBITOR SWITCH, OVERDRIVE SWITCH AND
THROTTLE POSITION SWITCH CIRCUIT CHECKS, AT-131.

&
=

2

EW

9th judgement flicker is longer than others,

NN
~[power]=
AR
“—J——”H”r | o
I ﬂ‘ /-- Shade
. ) o o SATI7T1A
Engine speed signal circuit is short-circuited or discon-

nected.
*Go to ENGINE SPEED SIGNAL CIRCUIT CHECK, AT-129.

o]

10th judgement flicker is longer than others.

N
~[Fowen|=

) ‘ ] o SAT7T2A
hoid valve circuit is short-circuited or dis-

Line pressure sole

connected.
®Go to LINE PRESSURE SOLENOID VALVE CIRCUIT
CHECK, AT-130.

-
LA
i

o

ag
Sg)

Flickers as shown below.

—- Light

- —- Shade

t SATTT3A

Battery power is low.

Battery has been disconnected for a long time.

Battery is conversely connected.

(When reconnecting A/T control unit connectors, — This is
nct a problem.)

t, = 1.0 second

AT-119
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TROUBLE DIAGNOSES

3

Revolution sensor

LI

AT controb unit

Self-diagnosis (Cont’d)

REVOLUTION SENSOR CIRCUIT CHECK

SAT405C
2MONITOR +NO FAIL E]
VHCL/S SE«A/T Okm/h
VHCL/S SE«MTR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW O N
R POSITION SW OFF
[ RECORD |
SATO7GH

—

% [_c/oniT_Jo] cannEcToR |

25

SAT247G

CHECK REVOLUTION SENSOR. — NG‘ Repair or replace revolu-
Refer to ‘'Electrical Compenents "1 tion sensor.
fnspection”, AT-155.
OK
A !
CHECK INPUT SIGNAL. NG | Check the following
1. Turn ignition switch tc “START" | items.
position and start engine. e Harness continuity
2. between A/T control
e Select "ECU INPUT SIGNALS". unit and revolution sen-
# Read out the value of “VEHI- sor (Main harness)
CLE SPEED SENSOR A/T” & Harness continuity
while driving. between revolution
e Check the value changes senser and ECM (Main
according to driving speed. harness)
OR
@ Check voltage between A/T con-
trol unit terminal € and ground
while driving.
(Measure with AC position.)
Voltage:
At 0 km/h (0 MPH):
ov
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response lo vehicle speed.)
oK
L A
Perform seif-diagnosis again after driv- NG_ 1. Periorm A/T control

ing for a while.

oK

r

INSPECTION END

AT-120

2, It NG, recheck A/T

unit input/output signal
inspection,

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

692



TROUBLE DIAGNOSES

Seif-diagnosis (Cont’d)

VEHICLE SPEED SENSOR CIRCUIT CHECK

[T _ciunim_[o[conneeTor )]
27

1)

SAT402G

ing for a while.

OK

Y

INSPECTION END

AT-121

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.

wMONITOR % NO FAIL L—']
VHCL/S SEA/T Okm/h
VHCE/S SE-MTR Bkm/h
THRTL POS SEN 04v NG .
FLUID TEMP SE 12v CHECK INPUT SIGNAL. . Check the following
BATTERY VOLT 134V 1. Turn ignition switch to “START" items. @l
ENGINE SPEED ~ 1024rpm position and start engine. e Vehicle speed sensor
OVERDRIVE SW ON : .
2. and ground circuit for
P/N POSI SW o N .
R POSITION SW OFF e Select “ECU INPUT SIGNALS", vehicle speed sensor 1A
’ RECORD } # Read out the value of “'VEHI- — Refer to section EL.
CLE SPEED SENSOR MTR” e Harness continuity
SATU76H while driving. between A/T control EM
® Check the value changes unit and speed sensor
according to driving speed. {(Main harness)
Combinatich
meler j) @ e Check voltage between A/T
Vehicle contral unit terminal &) and EE &
| speed ground while driving at 2 10 3 EC
e sensor
A/T control unit km/h {1 to 2 MPH) for 1 m (3 ft)
or more.
Voltage: FE
Varies from 0V to 5V
t2-3km/h
(1 - 2 MPH) oK GL
r
_ Perform self-diagnosis again after driv- NG__ 1. Perform A/T control MT
o > J

A

BR

EL

X

693



TROUBLE DIAGNOSES

Throttle position sensor

¥

ECM

s

35 34 3
A/T control unit

Self-diagnosis (Cont’d)

THROTTLE POSITION SENSOR CIRCUIT CHECK

Perform self-diagnosis (Diagnostic Test
Mode |l Self-diagnostic resulis) for
engine control.

NG

Py

OK

Y

Cheack throttle position
sensor circuit for engine
control. — Refer to sec-
tion EF & EC.

MATI90A
wMONITOR NG FAIL E]
VHCL/S SE-A/T Okrn/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1R4rpm
OVERDRIVE SW ON
P/N POSi SW ON
R POSITION SW OFF
l RECORD
SATO76H

CHECK INPUT SIGNAL.
1. Turn ignition switch to “ON" position.
{Do not start engine.)
2.
@ Select "ECU INPUT SIGNALS'.
@ Read out the value of “THROT-
TLE POSITION SENSOR™.
Voltage:
Fully-closed throttle:
0.2 - 0.6V
Fully-open throttle:
2.9 -3.9v

NG

Y

‘% [ciomiT_o{ cawnecTos ||

CONNECT 34 35

LW B

[——GG}

SAT250G

OR
¢ Check voltage between A/T
control unit terminals @ and
@ while accelerator pedal is
depressed slowly.
Veltage:
Fully-closed throtlie:
0.2 - 0.6V
Futly-open throttle:
2.9 - 3.9v
{(Voltage rises gradually in
response to throttle valve
opening.)

®

OK

h 4

Check harness continuity
between ECM and A/T
control unit regarding
throttle position sensor
circuit. (Main harness)

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

NG

OK

L

INSPECTION END

AT-122

Y

2. If NG, recheck A/T

1. Perform AfT controf
unit inpui/output signal
inspection.

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

694



TROUBLE DIAGNOSES

" Shift salenoid A
41lk

— Terminal
cord
assembly

i

A/T control unit

SAT408C

Self-diagnosis (Cont'd)

SHIFT SOLENOID VALVE A CIRCUIT CHECK

Sub-harness
connector

D

I

8.

G THSCONNECT

Bl

SAT253F

Sub-harness
connector

18.

AT control unit terminal

DISCORNECT

[

GUNT  |o] CONNECTOR |

6

SAT260F]

CHECK GROUND CIRCUIT. NG_ 1. Remove control valve A
1. Turn ignition switch to “OFF" pesi- i assembly. — Refer to Gl
tion. “ON-VEHICLE
2. Disconnect terminal cord assembly SERVICE™. AT-180 A
connector in engine compartment. 2. Check the following ’
3. Check resistance between terminal items.
(& and ground. ® Shift solencid valve A R
Resistance: 20 - 300 — Refer to “"Electrical -
OK Comporien't's
Inspection’. AT-150 e
e Harness continuity of
terminal cord assembly
EF &
B EC
¥
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace har- Pz
1. Turn ignition switch to "OFF"' posi- "| ness between A/T control '
tion. unit and terminal cord
2. Disconnect A/T contro! unit harness assembly. {(Main har- €t
connector. ness)
3. Check resistance between terminal
(& and A/T control unit terminal (& . MIT
Resistance:
Approximately 00
4. Reinstall any part removed.
OK
Perform seli-diagnosis after driving for NG_ 1. Perform A/T control
a while. " unit input/output signal
inspection. o 7l
OK 2.1t NG, recheck A/T Fi
control unit pin termi-
v nals for damage or BR
INSPECTION END connection of A/T con-
trot unit harness con-
nector. 87
BF
HA
EL
DX
695

AT-123



TROUBLE DIAGNOSES

Shift solenoid B

]

[~ Terminal

' cord assembly

A/T control unit

Self-diagnosis (Cont’d)

SHIFT SOLENOID VALVE B CIRCUIT CHECK

SAT409C,
Sub-
harness 158,
connector
.n ULSEU%T
= SATZ61F

o]

28
18,

Sub-harness 6%:9
connactor

DISCONNECT

€

LG/B

_ DISCORNECT
A4 €
TS

A/T control unit terminal

GAUNIT _ [o] CONNECTOR |

7

LG8

SAT262F

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-180
connector in engine compartment. 2. Check the following
3. Check resistance between terminal items.
{# and ground. e Shift solencid valve B
Resistance: 20 - 300 — Refer to "Electrical
OK Compopen'l's
Inspection”. AT-150
e Harness continuity of
terminal cord assembly
B 4
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace har-
1. Turn ignition switch to "“OFF'' posi- "1 ness belween A/T control
tion. unit and terminal cord
2. Disconnect A/T control unit harness assembly. (Main har-
connector. ness)
3. Check resistance between terminal
(@ and A/T control unit terminal (@) .
Resistance:
Approximately 00}
4. Reinstall any part removed.
OK
r
NG

Perform self-diagnosis after driving for
a while.

b4

OK

h 4

INSPECTION END

AT-124

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.
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" TROUBLE DIAGNOSES

Overrun clutch solenoid

11k

ik

"~ Terminal cord
assembly

A/T contral unit

SAT410C

Sub-

harness
connector

TS.

RISCONHECT

SAT263F

B

15,

Sub-harness
connector

DISCONNECT

€

fﬁ@

Eﬁ DISCONNECT
A €

A/T control unit terminal

[c/umiTJo] connecTon |
8

L/B

SATZ64F

Self-diagnosis (Cont’'d)

OVERRUN CLUTCH SOLENOID VALVE CIRCUIT CHECK

CHECK GROUND CIRCUIT.

1. Turn ignitiocn switch to "OFF" posi-
tion.

2. Discennect terminal cord assembly
conneclor in engine compartment.

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

NG_ 1. Remave control valve

OK

assembly. — Refer to
“ON-VEHICLE
SERVICE". AT-180

2. Check the following
items.

e Overrun clutch sole-
noid valve. — Refer ta
"Electrical Componentis
Inspection’. AT-150

# Harness continuity of
terminal cord assembly

B
¥
CHECK POWER SQURCE 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 contral unit harness assembly. {Main har-
connector. ness}
3. Check resistance between terminal
(® and A/T control unit terminal (@ .
Reslistance:
Approximately 0C}
4. Reinstall any part removed.
OK
h 4
NG

Perform self-diagnosis after driving for
a while.

1. Perform A/T control

A4

oK

y

INSPECTION END

AT-125

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 caon-
nector.

697
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TROUBLE DIAGNOSES

a1k

Torque converter
cluich solenoid
valve

Terminal
cord assembiy —|

A/T control unit

MAT192A
Sub- o
harness
connector TS.
DISCONMECT
= SAT265F

@ BISCONNECT

A €
Sub-harness @9
connector H

L

‘E‘ﬁ DISCONNELT
&

A/T control unit terminal

[ L/UNT o[ CoNNECTOR ]
5

L

SATZB6F

Self-diagnosis (Cont’d)

TORQUE CONVERTER 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
(8 and ground.
Resistance: 2.5 « 5¢)

NG

OK

y

1. Remove oil pan. —
Reter to "ON-VEHICLE
SERVICE". AT-180

2. Check the following
items.

e Torque converter clutch
salenoid vaive — Refer
to "Electrical Compo-
nents Inspection”.
AT-150

® Harness continuity of
terminal cord assembly

CHECK POWER SOURCE CIRCUIT. NGL Repair or replace har-
1. Turn ignition switch to “OFF" posi- | ness between AT control

tion. unit and terminal cord
2. Disconnect A/T conirol unit harness assembiy. (Main har-

connector. ness)
3. Check resistance between terminal

(& and A/T control unit terminal (&).

Resistance:

Approximately 00
4. Reinstall any part removed.
OK
h 4
NG

Perform self-diagnosis after driving for
a while.

¥

OK

¥

INSPECTION END

AT-126

2_1f NG, recheck A/T

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

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

lgnition
switch

Fuse

Fluid temperature
sensor

Terminal cord
assembly

4

E}
A/T c

33 35
ontrol urnit

SAT412C

Self-diagnosis {Cont’d)

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

CHECK A/T CONTROL UNIT POWER
SOURCE,

1. Turn ignition switch to “"ON"" position.

(Do not start engine.)
2. Check voitage between A/T control
unit terminals (&, (9 and ground.

A/T control unit terminal

{[—ciuniT o connecToR )|

4 B
@
R/B R/B ' HS.

CONNELT

Battery voltage should exist.

NG

OK

B]
Y

.| Check the foilowing

items.

@ Harness continuity
between ignition switch
and A/T control unit
(Main harness}

# Ignition switch and fuse
— Refer to section EL.

@l

1A

¥
=0

LC

CHECK FLUID TEMPERATURE SENSOR
WITH TERMINAL CORD ASSEMBLY.
1. Turn ignition switch to “OFF"' pasi-
tion.
2. Disconnect terminal cord assembly
connectar in engine compartment.
3. Check resistance between terminals
3 and 8 when A/T is cold.
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 k()
4. Reinstall any part removed.

NG

2 9
SAT267F
E =
CTTTY =3
Sub-harness \_3338{ _/ TS,
connector
QISCONNECT
w B
r
SAT268F

lOK

®

AT-127

1. Remove oil pan.

2. Check the following
items.

o Fluid temperature sen-
sor — Refer to “Elec-
trical Components
Inspection’. AT-150

# Harness continuity of
terminal cord assembly

EF &
°F @
=
EG

iyl
nn

Wia

WY

FA,

DX

699



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
®

C

= #MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW___QFF

| RECORD
SATO76H

A/T control unit terminal

T

C/UNIT o] CONNEGTOR ||
33

15 I

CONNECT

s

< @

SAT252G

CHECK INPUT SIGNAL OF FLUID TEM-
PERATURE SENSOR.
1. Turn ignition switch to “ON" position
and start engine.
2.
¢ Read out the value of “FLUID
TEMPERATURE SENSOR".
Vollage:
Cold [20°C {68°F)] —
Hot [80°C (176°F)]:
Approximately
1.5V — 0.5V
OR

NG

e Select "ECU INPUT SIGNALS".

e Check voltage between AT
control unit terminal 83 and
ground while warming up A/T.
Voitage:

Cold [20°C (68°F)] —

Hot [80°C (176°F)}:
Approximately
1.5V — 0.5V

®

oK

4

Check the following

items.

e Harness conlinuity
beiween A/T control
unit and terminal cord
assembly (Main har-
ness)

Perform self-diagnosis after driving for
a while.

NG

oK

Y

INSPECTION END

AT-128

2. NG, recheck A/T

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

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

ECM
24
AT control unit
MAT1944
#MONITOR #NO FAIL E}
VHCL/S SE-A/T Okm/h
VHCL/S SEsMTR Bkm/h
THRTL POS SEN 04y
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSH SW ON
B POSITION SwW QFF
[ RECORD ]
SATO76H
A/T control unit terminal

[T ciinm__[o] connecTor |

<]

[0}
®

CONNECT

SAT271F

Seli-diagnosis {Cont’d)

ENGINE SPEED SIGNAL CIRCUIT CHECK

Perform self-diagnosis (Diagnostic Test NG‘ Check camshaft position
Maode [l Self-diagnostic results) for sensor circuit for engine
engine control. Check camshaft position contral. — Refer to sec- Gl
sensaor circuit condition. tion EF & EC.
OK A
h 4
CHECK INPUT SIGNAL. NG | Gheck the following EM
1. Turn ignition switch to “"ON" position | items.
and start engine. # Harness continuity
2. between A/T control LG
# Select “ECU INPUT SIGNALS"™. unit and ignition coil.
# Read out the value of ® Resistor 2F &
"ENGINE SPEED". e Camshaft position sen- &
# Check engine speed changes sor — Refer to section
according to throttie opening. EF & EC.
FE
OR
.ﬁ. e Check voltage between A/T
L= control unit terminal & and il
ground. s
Voltage: 0.9 - 4.5V
oK M
Y
Periorm self-diagnosis again after driv- NG; 1. Perform A/T control
ing for a while. " unit input/output signal
oK inspection.
2. If NG, recheck A/T .
L . P,
cantrol unit pin termi-
\ nais for damage or
INSPECTION END connection of A/T con- B
trol unit harness con- -
nector,
B8R
ST
BF
IHl 2,
EL
(854
AT-129 701



TROUBLE DIAGNOSES

Line pressure
solenoid

| Terminal
cord
assembly =

2 Dr(_)pping
< | resistor

AJT control unit

SATI74B

my (F19)

Sub-harness
connector

18.

DISEOHNECT

R

®

SAT272F

BYC

Sub-harness
connector

=0 DISCONNECT

&

(D@
[

g

|

DISCONMECT

A/T control unit terminat
[c/uniT o] cONKECTOR |
2 1

SAT273F|

Seli-diagnosis (Cont’'d)

LINE PRESSURE SOLENOQID VALVE CIRCUIT CHECK

CHECK GROUND CIRCUIT. NG | 1 Remove control vaive
1. Turn ignition switch to "OFF'' posi- " assembly. — Refer to
tion. "ON-VEHICLE
2. Disconnect terminat cord assembly SERVICE". AT-180
connector in engine compartment. 2. Check the following
3. Check resistance between terminal items.
1) and ground. e Line pressure sole-
Resistance: 2.5 - 50 noid valve — Refer
oK to "‘Electrical C(?m-
ponents Inspection”.
AT-150
e Harness continuity of
terminal cord assem-
bly
E ¥
CHECK POWER SOURCE CIRCUIT. NG_ Check the following
1. Turn ignition switch to ""OFF" posi- 7| items.
tion. e Dropping resistor —
2. Disconnect A/T control unit harness Refer to “'Electrical
connector. Components
3. Check resistance between terminal Inspection”. AT-150
@ and A/T control unit terminal (@ . e Harness continuity
Resistance: 11.2 - 12,80 between A/T control
unit (& and terminal
oK cord assembly (Main
harness)
b 4
CHECK POWER SOURCE CIRCUIT. NG_‘ Aepair or replace har-
1. Turn ignition switch to “"OFF’’ posi- | ness between A/T control
tion. unit (1 and terminal
2. Check resistance between terminal cord assembly.
I and A/T control unit terminal ().
Resistance:
Approximately 0
3. Reinstall any part removed.
0K
Y
NG

Perform self-diagnosis after driving for
a while.

¥

OK

r

INSPECTION END

AT-130

1. Perform 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-
trol unit harness con-
nector.




TROUBLE DIAGNOSES

lgnition switch

Fus
Inhiblter °

switch

{Wide open fhrollle
position switch)

Throtite
position
swilch

20 15 1B 17 18

ag

214
AT contrel unit

[on JorF ] |
I——
T
MATI196A
+MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Dkm/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 0av
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW  CN
P/N POS| SW O N
R POSITION SW__ OFF
| RECORD |
SATOTEH

Seli-diagnosis (Cont’d)

INHIBITOR, OVERDRIVE AND THROTTLE POSITION

SWITCH CIRCUIT CHECKS

A/T control unit terminal

C/UNIT |0| CONNECTOR

18 17 18 18 20D

CONNECT

E o L)
HHEHE
[ B
SAT255G
IE ¢ MONITOR &t NG FAIL ‘Ej
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POS!TION SW OFF
| RECORD |
SATO076H

B

B
HS.

A/T control unit terminal
CONNECT

€

(e

[ ciunm_[o] connEcToR]|
]

G/Y

SAT257G

CHECK INHIBITOR SWITCH CIRCUIT. NG._ Check the foliowing
1. Turn ignition switch to “ON"' position. items.
(Do not start engine.) » Inhibitor switch —
2. Refer to “Electrical
@ Select “ECU INPUT SIGNALS". Components
e Read out "R, N, D, 1 and 2 Inspection™. AT-150
position switches' moving o Harness continuity
selector lever to each position. between ignition switch
& Check the selector lever posi- and inhibitor switch
tion is indicated properly. (Main harness)
OR e Harness continuity
@ Check voltage between A/T con- between inhibitor
trol unit terminals d8, dh, 49, switch and A/T control
49, € and ground while mov- unit {Main harness)
ing selector lever through each
position.
Vollage:
B: Baftery voltage
0: OV
Ter-
minal
No.
—— @ | ® | ®
posi-
tion
PN B 0 0 0 0
R 0 B 0 ) 0
D v 0 B ¢ 0
2 0 0 0 B 0
1 0 0 g 0 B
oK
B Y
CHECK OVERDRIVE SWITCH CIRCUIT. NG_ Check the following
1. Turn ignition switch to "ON"" position. items.
(Do not start engine.) o Overdrive switch —
2. Refer to “Electrical
® Select "ECU INPUT SIGNALS", Components
e Read out “"OVERDRIVE Inspection'. AT-150
SWITCH". e Harness continuity
# Check the overdrive switch between A/T control
position is indicated properly. unit and overdrive
(Overdrive switch "ON" dis- switch (Main harness)
played on CONSULT means & Harness continuity of
overdrive “OFF'"") ground circuit for over-
OR drive switch {Main har-
‘ﬁ" o Check voltage between A/T ness)
= control unit terminal @@ and
ground when overdrive switch
ig in "ON" position and in
“OFF'" position.
Switch position Voltage
ON Battery valtage
OFF 1V or less
¥ OK
AT-131 703
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TROUBLE DIAGNOSES

D]
77 MONITOR YYNO FAIL [y]
D POSITION SW  OFF
1 POSITION SW  OFF
2 POSITION SW  OFF
ASCD-CRUISE OFF
ASCD.-OD OUT  OFF
KICKDOWN SW  OFF
POWERSHIFT SW  OFF
CLOSED THL/SW O N
W/O THRL/P-SW  OFF
| RECORD
SAT262G
D]

=

A/T control unit terminal

@ [ciunit_ [o] connEctor ||

14 21

COMKRECT

GY/L w/a

SAT263G

Self-diagnosis (Cont’'d)

®
)

CHECK WIDE OPEN THROTTLE POSI-

TION SWITCH CIRCUIT.

1. Turn ignition switch to “ON" position.
{Do not start engine.}

2.

e Select "ECU INPUT SIGNALS".

e Read out "WIDE CPEN THROT-
TLE POSITION SWITCH"”
depressing accelerator pedal
fully.

# Check wide open throttle posi-
tion switch position is indi-
cated properly.

CR

Y

e Check voltage between A/T
contro} unit terminal €) and
ground while depressing
acceleraior pedal slowly. {after
warming up engine)

Voltage:
When releasing accelerator
pedal:
1V or fess
When depressing accelera-
tor pedal fully:
8 - 15V

®

CK

® y

Check harness continuity
between control unit and
wide open throttle posi-
tion switch.

CHECK CLOSED THROTTLE POSITION

SWITCH CIRCUIT,

1. Turn ignition switch to “ON" positicn.
(Do not start engine )

2.

e Select "ECU INPUT SIGNALS".

@ Read cut “"CLOSED THROTTLE

POSITION SWITCH" depress-
ing and releasing acceferator
pedal.

o Check closed throttle position
switch changes ON or OFF.

CR

NG

# Check voltage between A/T
control unit terminal and
ground while depressing
accelerator pedal slowly.
Voliage:

When releasing accelerator
pedal:

8- 15v
When depressing accelera-
tor pedal fully:

1V or less

®

lOK

Check closed throttle
position switch circuit for
engine control. — Refer
to section EF & EC.

OK

r

Check harness continuity
between A/T control unit
and closed throttle posi-
tion switch.

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

NG

oK

b

INSPECTION END

AT-132

2. If NG, recheck A/T

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

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

n A/T control unit terminal

[ ciumir_[e[conNecion |

4 9

R/B R/B

Diagnostic Procedure 1
SYMPTOM:

Power indicator lamp does not come on for about 2 seconds
when turning ignition switch 1o “ON’’.

A/T control unit

SAT278F
\C_c/0NiT__ o[ connecTor || %R
15 48 HS.
CONMECT
= SAT930B
Ignition
switch
Fuse
Power
indicator
4 3

[ c/uniT o] CoNNECTOR
i a

R/B
Y

Q]

7
18

DISCONNECT

SAT280F

@Gl

CHECK A/T CONTROL UNIT POWER NG, Check the following MA
SOURCE. items. i
1. Turn ignition switch to “ON" position. e Harness continuity
{Do not start engine ) between ignition switch
2. Check voltage between A/T control and A/T control unit &M
unit terminals (&, (@ and ground. {Main harness)
Battery voltage should exist. # Ignition switch and fuse
— Refer to section EL.
0K LG
CHECK A/T CONTROL UNIT GROUND | C, [ Check harness continuity | £ &
CIRCUIT. between A/T control unit EG
1. Turn ignition switch to “"OFF"' posi- and ground.
tion, —
2. Disconnect A/T contrel unit connec- FE
for.
3. Check resistance between A/T con-
trol unit terminals {9, and CIL
around.
Resislance:
Approximately 002 R
MT
OK
:
CHECK LAMP CIRCUIT. NG.} Check the following AT
1. Turn ignition switch to “OFF"’ posi- itemns.
tian. e Power indicator lamp e
2. Check resistance between A/T con- — Refer to section EL. i
trol unit terminals (3 and 4. o Harness continuity
Resistance: 50 - 10002 between ignition switch
4. Reinstall any part removed. and power indicator BA
lamp (Main harness) o
OK ® Harness continuity
between power indica- .
tor tamp and A/T con- SR
trol unit
h 4 .
Check again. NG.: 1. Perform A/T control ST
unit input/output signal
oK inspection.
2. If NG, recheck A/T Bl
control unit pin termi-
Y nals for damage or
INSPECTION END connection of A/T con- HA,
trol unit harness con- ’
nector.
L
0¥
AT-133 705



TROUBLE DIAGNOSES

Diagnostic Procedure 2

42 36
A/T control unit

SATOG1C
Fuse
Ignition
switch
oD OFF
Overdrive indicator
switch lamp
OFF | ON
3
L
kL)
AT control unit
SATD02CA
n ~ NV
: POWER [
P B
Self-diagnosis
start
| U‘” -n-anenonop- - - Light
) —- Shade
SATI26B

collector

e

position sensor and
throttla position switch

D NiT

~—

P

17 MAT201A

lgnition SYMPTOM:
switch PR I
Power indicator lamp or comfort indicator lamp does not come
on when turning A/T mode swilch to the appropriate position.
Fuse No
. . n ; . )
A/T mods switch s Diagnostic Procedure 1 OK? > Go te Diagnostic Proce
dure 1. AT-133
POWER|ALITO[COMFDRT Yes
5 g ] v
] Check the following Hems. NG_ Repair or replace dam-
e A/T mode switch " aged parts.
e Comfort indicator lamp
Comfort indicator » Harness continuity between ignition
lamp Pawer switch and A/T mode switch
I Ii”dica'“’r J) e Harness continuity between A/T mode
amp switch and A/T control unit

Diagnostic Procedure 3

SYMPTOM:
OD OFF indicator ilamp does not come on when selting over-
drive switch to “OFF’* paosition.

Check the following items. NG_ Repair or replace dam-
& QOverdrive switch i aged parts.
e OD OFF indicator lamp

e Harness continuity between ignition

switch and OD OFF indicator lamp

Diagnostic Procedure 4

SYMPTOM:
Power indicator lamp does nol come on for about 3 seconds
when depressing and releasing accelerator pedal fully.

No
Does self-diagnosis show damage to wi Check throltle position
throttle position sensor circuit? sensor circuit. — Refer
to "'Self-diagnosis’'.
Yes AT-116
¥ NG
Check throttle position sensor. — Reier »|{ Repair or replace throttle
to section EF & EC. position sensor.

iox

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

2. If NG, recheck A/T control unit pin
terminals for damage or connection
of A/T control unit harness connec-
tor.

AT-134
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TROUBLE DIAGNOSES

Diagnostic Procedure 5
SYMPTOM:
Self-diagnosis Engine cannot be started with selector lever in “P” or “N”
start position or engine can be started with selector lever in “D”,
_ “2" ‘1" or “R” position. Gl
———————————————————— Light
. Does “ECU INPUT SIGNALS" Y08 | Gheck inhibitor switch WA
{ Shade show damage to inhibitor switch "| circuit. — Refer to “Self- ’
circuit? diagnosis™. AT-116
saTzezc| gy OR EM
P DISCONNECT @ Does self-diagnosis show dam-
age to inhibitor switch circuit? Le
No
NS ! El
Check continuity of inhibitor switch NG; Repair or replace inhibi-
— BN TA i -pi . — "Electrical | tor switch. =
| JJA%‘ 2-pin connector Refer to FE
—___—________—:: Ay - C : "
il itch omponents Inspection’. AT-150
w%c
OK ~
SAT281F CL
4
Check starting system. — Refer to sec- NG_ Repair or replace dam-
tion EL. aged parts. MT
OK
Y
INSPECTION END
A
RA
1] Diagnostic Procedure 6
SYMPTOM: BIR
% \g), Vehicle moves when it is pushed forward or backward with
3 ® selector lever in *“P"’ position.
= 0 ST
@ Check parking components. — Refer fo NG__ Repair or replace dam- =
ldler gear “HNSASSEMBLY" and "ASSEMBLY". "| aged parts. BE
Parking pawl 0K
SATZ82F r HA
INSPECTION END
EL
D)4
AT-135 707



TROUBLE DIAGNOSES

1] Diagnostic Procedure 7
SYMPTOM:
Self-diagnosis Vehicle moves forward or backward when selecting “N” posi-
start tion.
———————————————————— Light
Does “'ECU INPUT SIGNALS” Y€S | Check inhibitor switch
s show damage to inhibitor switch circuit. — Refer to “Seif-
{ Shade cireuit? diagnosis’. AT-115
OR
SAT242C i
@ Does self-diagnosis show dam- -
age to inhibitor switch circuit?

No
¥
Check control cable. — Refer to “ON- | NG| Adjust control cable.
VEHICLE SERVICE", AT-180 | — Refer to “ON-VEHICLE
oK SERVIGE". AT-180
4
Lock rut X) saasen| | CPECk AT fluid level again. NG> Refill ATF.
0K
k 4
1. Remove oil pan. NG_ 1. Disassemble A/T.
2. Check A/T fluid condition. "| 2. check the following
oK items.
e Forward clutch assem-
bly
e Overrun clutch assem-
bly
e Reverse clutch assem-
bly
Y
Check again. NG._ 1. Perform A/T control
OK " ?.mit inp'uiloutput signal
inspection.
2. f NG, recheck A/T
control unit pin termi-
A 4 nals for damage or
INSPECTION END connection of A/T con-
tral unit harness con-
nector.

AT-136 708



TROUBLE DIAGNOSES

NN
Foml— [
POV /

Self-diagnosis

circuit

Sensor cirguit

Throttle position sensor
Fluid temperature

Line pressure

Diagnostic Procedure 8
SYMPTOM:

There is large shock when changing from “N” to ““R” position.

Does self-diagnosis show damage to
throttle position sensor, line pressure
solenoid valve or fluid temperature sen-
sor circuit?

Yes
| .

Check damaged circuit.

start solenoid
valve circuit
= I EIN -n- 11— Light
Shade
MAT204A
Throttle position sensor
Fluid
temperature
Sensor ECML]
33 35 34 31
A/T control unit 1
1z -

Line pressure
solenoid valve

Dropping resistor

MAT205A

Na

k 4

— Refer to "'Self-
diagnosis™. AT-116

Check throttle position sensor. — Refer
to section EF & EC.

NG

Repair or replace throttle
position sensor.

OK

h 4

Check line pressure at idle with selec-
tor lever in "D position. — Refer 10
"PRESSURE TESTING™'. AT-159

NG

4 Ifntake manifold

\ ({“ collector

y = i Loy A
Throttle position sensor and
throttle position switch

17

MAT208A

CK

1. Remove controf valve
assembly. — Refer to
"ON-VEHICLE
SERVICE'". AT-180

2. Check the following
items.

® Valves to control line
pressure (Pressure
regulator valve, pres-
sure modifier valve,
pilat valve and pilot
filter}

® Line pressure solenoid
valve

SAT494G

Check again.

NG

OK

k4

INSPECTION END

AT-137

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

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

709
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TROUBLE DIAGNOSES

SAT493G

Diagnostic Procedure 9

SYMPTOM:
Vehicle does not creep backward when selecting “R’’ position.
. . NG -
Check A/T fluid level again. »| Refill ATF.
OK NG In both " 1"

4

and "R positions

Check stall revolution with selector
lever in 1" and "“R' position.

A4

SAT404G

OK

OK in 1" position
NG in “R™ position

Y

1. Remove control valve assem-
bly, — Refer to "ON-VEHICLE
SERVICE". AT-180

2. Check the foliowing items.

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

# Line pressure solencid vaive

3. Disassemble A/T.

4. Check the following items.

o Oil pump assembly

e Torque converter

e Reverse clutch assembly

@ High clutch assembly

2§

1. Remove control valve
assembly. — Refer to
“ON-VEHICLE
SERVICE™. AT-180

2. Check the following
items.

® Valves to control line
pressure {Pressure
regulator valve, pres-
sure modifier valve,
pilot valve and pilot
filier)

e Line pressure solencid
valve

3. Disassemble A/T.

4. Check the following
items.

o Oil pump assembly

® Torque converter

& Reverse clutch assem-
bly

# High clutch assembly

e Low & reverse brake
assembly

® Low one-way ciutch

Check

line pressure at idle with selec-

tor lever in “R" position. — Refer lo
"PRESSURE TESTING™. AT-159

NG

¥

OK

AT-138

1. Remove control valve
assembly. — Refer to
"ON-VEHICLE
SERVICE"”. AT-180

2. Check the foilowing
itemns.

e Valves to control line
pressure (Pressure
regulator valve, pres-
sure modifier valve,
pilot valve and pilot
filter)

# Line pressure solenoid
valve

3. Disassemble A/T.

4, Check the following
items.

e Qil pump assembly

710



TROUBLE DIAGNOSES

Diagnostic Procedure 9 {Cont'd)

®

l

1. Remove oil pan.
2. Check fluid condition.

NG

OK

1. Remove contrcl valve
assembly. — Refer to
“ON-VEHICLE
SERVICE. AT-180

2. Check the following
items.

e Valves f{o control line
pressure (Pressure
regulator valve, pres-
sure modifier valve,
pilot valve and pilot
filter)

e Line pressure solenoid
valve

3. Disassemble A/T.

4. Check the following
items.

o Ol pump assembly

e Torgue converter

# Reverse clutch assem-
bly

® High clutch assembly

o Low & reverse brake
assembly

o Low one-way clutch

el

il

EM

LG

EF &
EC

|

“nl
i

ClL.

W

Check again.

NG

OK

r

INSPECTION END

AT-139

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

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

8T

EE]

DX

711



TROUBLE DIAGNOSES

Diagnostic Procedure 10
SYMPTOM:

Vehicle does not-creep forward when selecting “D”’, ‘2 or ‘“1”

position.
. NG -
Check A/T fiuid level again. »| Refill ATF.
OK
Y
SAT493G 1] Y NG l
Check stall revolution with selector »! 1. Remove control valve
lever in "D" position. — Refer to assembly. — Refer to
“STALL TESTING"”. AT-156 "ON-VEHICLE
SERVICE". AT-180
oK 2. Check the following
v items.
e Valves to control line
Check line pressure at idle with selec- pressure (Pressure
tor lever in "D position. — Refer to regulator valve, pres-
"PRESSURE TESTING"”. AT-159 sure modifier valve,
pilot valve and pilot
OK lNG filter)
e Line pressure solenocid

1. Remove control valve assem- vaive

bly. — Refer to “"ON-VEHICLE 3. Disassemble A/T
SAT494G SERVICE”. AT-180 4. Check the following

2. Check the following items. items.

& Valves 1o control line pressure ¢ Oil pump assembly
{Pressure regulater valve, & Forward clutch assem-
pressure modifier valve, pilot bly
valve and pilot filter) e Forward one-way clutch

a Line pressure solenoid valve e Low one-way clutch

3. Disassemble A/T e Low & reverse brake

4. Check the following items. assembly

e Oil pump assembly e Torque converter

Y
] NG
1. Remove oil pan. @&
2. Check A/T fluid condition.
lox
] NG
Check again. »| 1. Perform A/T control
unit input/output signal
OK inspection.
2. I NG, recheck A/T con-
] | 4 trel unit pin terminats
tor damage or connec-
F INSPECTION END tion of A/T control unit

AT-140

harness connector.
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TROUBLE DIAGNOSES

(

N |/~
e
7NN

Self-diagnosis

Revolution sensor

Vehicle speed sensor
Shift solenoid

Diagnostic Procedure 11
SYMPTOM:

Vehicle cannot be started from D, on Cruise fest — Part 1.

H[l

AR

~—

7 —
# Intake manifold

collector
SN 0 Loy, A
Throttle position sensor and

throttle position switch

|7~

valve A
start Shift salenoid
valve B
- - Light
- Shade
MAT207A
Front -

SAT494G

No &
Is Diagnostic Procedure 9 OK? »| Go to Diagnostic Proce-
dure 9. AT-138
Yes .-
¥ F\\";ﬂb@
. ) Yes . .
Does self-diagnosis show damage fo »| Check damaged circuit.
revolution sensor, speed sensor, shift — Refer to ''Self-
solenoid valve A or B after cruise test? diagnosis'. AT-116 =
No
A 4 N ﬂ_'!ﬁ
Check throttle position sensor. — Refer G, Repair or replace throttle o
to section EF & EC. position sensor.
oK BF &
¥ ‘E"@
} . : NG
Check line pressure at stall point with »| 1. Remove control valve
selector lever in “D" position. — Refer assembly. — Refer to FE
to "PRESSURE TESTING'. AT-159 “ON-VEHICLE
SERVICE'. AT-180
lox 2. Check the following
NG items. @
1. Remave oil pan. »| ® Shift valve A
2. Check A/T fluid condition. e Shift valve B
e Shift solenoid valve A -
lOK » Shift solenoid valve B e
e Pilot valve
1. Remove control valve assembly. — @ Pilot filter
Refer to "ON-VEHICLE SERVICE". 3. Disassemble A/T.
AT-180 4. Check the following
2. Check the following items. items.
e Shift valve A  Forward clutch assem-
e Shift valve B bly a
& Shift solencid valve A e Forward one-way FA,
& 3hift solencid valve B clutch
e Pilot valve e Low one-way clutch
e Pilot filter s High cluich assembiy =
& Torgue converter RA
0K OK! & Oil pump assembly
¥ NG 3R
Check again. »| 1. Perform A/T conirol
unit input/output signal
OK inspection. a7
2. If NG, recheck A/T il
control unit pin termi-
X nals for damage or
INSPECTION END connection of A/T con- BE
trol unit harness con- =
nector.
=4
el
iy
AT-141 713



TROUBLE DIAGNOSES

8 (o]

Self-diaghosis

Diagnostic Procedure 12
SYMPTOM:

A/T does not shift from D, to D, at the specified speed.
AT does not shift from D, o D, when depressing accelerator

/8 0

SAT118B

Check again.

Y

OK

r

INSPECTION END

AT-142

start
Liaht pedal fully at the specified speed.
——————————————————— ig
. . No . .
Are Diagnostic Procedures 10 and 11 »| Go to Diagnostic Proce-
{ Shade OK? dure 10 or 11. AT-140,
AT-141
lYes
SAT242C Yes
Deoes "ECU INPUT SIGNALS" »| Check inhibitor switch
show damage to inhibitor switch circuit. — Refer to “Self-
circuit? diagnosis”. AT-118
Revolution sensor _n OR
“iEI’. Does self-diagnesis show dam-
A5/ age to inhibitor switch circuit?
Vehicle 28 35 No
- d-
speed | | ig::ler 127 A/T control unit ¥ NG
Sensor
|_Check reveolution sensor and speed »| Repair or replace revolu-
J_ sensor circuit. - Refer to *Seif- tion sensor and speed
= diagnosis™. AT-116 sensor circuits.
MAT210A OK
y e
Front y \'\\ A T Check throttle position sensor. — Refer »| Repair or replace throttle
//%‘ o to section EF & EC. position sensor.
) iOK
, NG
1. Remove oil pan. »| 1. Remove control valve.
N 2. Check A/T fluid condition. — Refer o "ON-VEHI-
el PR——— CLE SERVICE". AT-180
Intake manifold iOK 2. Check the following
H[ collector items.
THN 0 l‘ 't‘” Vel LY o 1. Remove control valve. — Refer to e Shift valve A
T e oo Z "ON-VEHICLE SERVICE”. AT-180 ® Shift solenoid valve A
@}Qj\ {ﬁ’%ﬂ;on iy 2. Check the following items. ® Pilot valve
7 MATRIALL o Shift valve A = Pilot filter
e Shift solenoid valve A 3. Disassemble A/T.
4] N P — e Pilot valve 4. Check the following
8/8 0| b, <L D: @ ® Pilot filter items.
- y @ Servo piston assembly
Depress QK OK| e Brake band
fully R e Qil pump assembly
/s
4] v
Q- o NG

1. Perform 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-
trol unit harness con-
nector.
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TROUBLE DIAGNOSES

B Loven ]

Self-diagnosis

|

ﬁ collector

1y A

~r

start
______________________ Light
1 Shade
SAT242G
“Front”
Fra

Ly

position sensor and
throttle position switch

L7

MAT213A

)

0/8 ¥}

{4

SAT118B

Diagnostic Procedure 13

SYMPTOM:
AIT does not shift from D, to D, at the

specified speed.

Are Diagnostic Procedures 10 and 11 No . | Go to Diagnostic Proce-
OK? "1 dure 10 or 11. AT-140,
Vo AT-141
h 4
Does “ECU INPUT SIGNALS” Yesb Check inhibitor switch
- show damage to inhibitor switch circuit. — Refer to *'Sefi-
circuit? diagnosis’’. AT-116
“ OR
@ Doss self-diagnosis show dam-
age to inhibitor switch circuit?
No
¥
Check throttle position sensor. — Refer NG_ Repair or replace throttle
to section EF & EC. | position sensor.
QK
Y
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. “|  assembly. — Refer to
“ON-VEHICLE
OK SERVICE". AT-180
r 2. Check the following
1. Remove control vaive assembly. — items.
Refer to ""ON-VEHICLE SERVICE'"'. o Shift valve B
AT-180 e Shiit solenold valve B
2. Check the following items. o Pilot valve
® Shift valve B o Pilot filter
] Shn‘t solencid valve B 3. Disassemble A/T.
e Pilot valve 4. Check the fallowing
e Pilot filter itemns.
0K # Servo piston assembly
OK o High clutch assembly
Al & Qi! pump assembly
¥
Check again. NGL 1. Perform A/T control
oK .unlt |np.ul/ou!put signal
inspection.
2. 1f NG, recheck A/T
i control unit pin termi-

INSPECTION END

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

AT-143

715
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TROUBLE DIAGNOSES

\ \1/4

—
AR ES

Self-diagnosis

start

Revolution sensor
Vehicle speed sensor
Shift solencid valve A
'Shift solenoid valve B

Fluid
temperature

sensor
---- Light

1 Light

MAT214A

(h collector

throttle position switch

L7

7 intake manifold

= el LGy
Throttle position senscr and

MAT2154

orgit——Y

SAT120B

Diagnostic Procedure 14
SYMPTOM:

AIT does not shift from D, to D, at the

specified speed.

Are Diagnostic Procedure 10 and 11 No »| Go to Diagnostic Proce-
OK? dure 10 or 11, AT-140,
AT-141
Yes
n A J
[ ) - Yes .
Does sel-diagnosis show damage to »| Check damaged circuit.
inhibitotr switch, cverdrive switch, shift — Refer to "‘Self-
solenoid valve A, B, revolution sensor, diagnosis". AT-118
speed sensor or fluid temperature sen-
sor circuit after cruise test?
No
v NG
Check throttle position sensor. — Refer »| Repair or replace throttle
to section EF & EC. position sensor.
lOK
. NG
1. Remove oil pan. »| 1. Remave control valve
2. Check A/T fluid condition, assembly. — Refer to
“ON-VEHICLE
OK SERVICE’. AT-180
v 2. Check the folfowing
items.
1. Remave control valve assembly. — @ Shift valve B
Refer to ""ON-VEHICLE SERVICE'"". @ Overrun clutch control
AT-180 valve
2. Check the following items. & Shift solencid valve B
® Shift valve B o Pilot valve
e Overrun clutch control valve & Pilot filter
® Shift solencid valve B 3 Disassemble A/T.
» Pilot valve 4. Check the foliowing
e Pilat filter itemns.
® Serve piston assembly
OK ok| ® Brake band
< e Torque converter
e Oil pump assembly
A 4
- NG
Check again. —»] 1. Perform A/T control

OK

y

INSPECTION END

AT-144

unit input/output signal
inspection.

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

~ NV
TR
Self-diaghosis

start

Torque converler
clutch solencid

valve

-~ Light

- Shade

MATZ16A

Diagnostic Procedure 15
SYMPTOM:

AIT does not perform lock-up at the specified speed.

[

Throttle position sensor and
throttle position switch J

Y NI -

7 RS e
“ intake manifold
collectar

e Loy 2

.7

MAT217A

8/8 (—

SATIZAB

Does self-diagnosis show damage to Yes | check torque converter
torque converter clutch solenoid valve " | clutch solenoid valve cir-
circuit after cruise test? cuit. — Refer to "Self-
di is”". AT-116
No iagnosis
.
Check throttle position sensor. — Refer NG__ Repair or replace throttle
to section EF & EC. position sensor.
OK
h 4
1. Remove control valve. — Refer to NGL Repair or replace dam-
"ON-VEHICLE SERVICE". AT-180 aged parts.
2. Check foilowing items.
e Lock-up control valve
» Torque converter relief valve
e Torque converter clutch solenoid
valve
o Pilot valve
o Pilot filter
OK
) 4
Check again. NG__ 1. Perform A/T control
" unit input/output signal
OK P p a

b4

INSPECTION END

AT-145

inspection.

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

717
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TROUBLE DIAGNOSES

(]

Diagnostic Procedure 16

AT-146

R B
o SYMPTOM:
EV N N g
Soidagnosis | Endine revolution A/T does not hold lock-up condition for more than 30 seconds.
start sighal n
Dees self-diagnosis show damage to Yes Check engine speed sig-
engine speed signal circuit after cruise nal ctrcuit. — Refer to
! test? “Self-diagnosis'’. AT-116
No
| Y
‘ saTzsec( [ 1. Remove oil pan. NG; 1. Remove control vaive
2. Check AfT fluid condition. assembly. — Refer to
"ON-VEHICLE
L oK SERVICE'. AT-180
2. Check the following
1. Remove control valve assembily. — items
Refer to "ON-VEHICLE SERVICE". e Lock-up control valve
AT-180 ;
2 Check the following it e Pilot valve
0 ic © ? ‘;W'”Ig tems. » Pilot filter
* P(_JIC —upl controf valve 3. Disassemble A/T.
* P!IOt bfa ve 4. Check torque con-
o Pilot filter verter and oii pump
| OK 0OK|  assembly.
Y
. NG
Check again. ! 1. Perform A/T control
unit input/output signal
OK inspection.
2. If NG, recheck A/T
control unit pin termi-
h 4
nals for damage or
INSPECTION END connection of A/T con-
trol unit harness con-
nector.
] Diagnostic Procedure 17
SYMPTOM:
SeM-diagnosis Lock-up is nol released when accelerator pedal is released.
start
Does “"ECU INPUT SIGNALS" e | Check closed throttle
————————————————————— Light show damage to closed throtile position switch circuit. —
position switch circuit? Refer to “Self-
n OR diagnosis’. AT-116
i Shade
“iﬁr‘ Does self-diagnosis show dam-
A=/ age to closed throttle position
SAT22C switch circuit?
Accelerator pedal No
N L 4
‘ . NG
Check again. »| 1. Perform A/T control
unit input/outpus signal
OK inspection.
Relcase & 2. If NG, recheck A/T
control unit pin termi-
0. L/U ¥ nals for damage or
F 4 INSPECTION END connection of A/T con-
I _l ____________ trol unit harness con-
- i§ nactor.
0/8 @
_ SATE0BA
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TROUBLE DIAGNOSES

F] NN Diagnostic Procedure 18
Salf-diagnosis Engine speed does no_l return to idle smoothly when A/T is
start Qverrun clutch shifted from D, to D, with accelerator pedal released.
K“'e"‘"d Vehicle does not decelerate by engine brake when changing @G
. } -~ Light overdrive switch to “OFF” position with accelerator pedal
released.
Vehicle does not decelerate by engine brake when changing M
- -~ Shade selector lever from “D” to “2” position with accelerator pedal
refeased. n
SATZ67C e
Does salf-diagnosis show damage to Yes | Check overrun clutch Ic
overrun clutch solenoid valve circuit "| solenoid valve circuit. — b
after cruise test? Refer to “'Self-
diagnosis”. AT-116 EF &
No Ee
- =19
Y
( {( collector Check throttle position sensor. — Refer NGL Repair or replace throttie FE
AVt 1o section EF & EC. position sensor.
Throttle position sensor and
A throttle position switch 0K
2 e NIT 77 mavezia y Gl
1. Remove oil pan. NG_‘ 1. Remove control valve
3] 2. Check A/T fluid condition. "1 assembly. — Refer to .
a/8 { 2 o “ON-VEHIGLE T
- SERVICE™. AT-180
P R 2. Check the following
’/,/ ,/”’ ) r items.
r’/ /,,,’ ”’__1’1 1. Remove control valve assembly. — e Overrun clutch contral
1 < Refer to “ON-VEHICLE SERVICE™'.
1 @4’_@ valve 0
o/sl_1 H 2 AT-180 e Overrun clutch redue- i
2. Check the following items. .
ing valve
& Overrun cluich control valve
) ® Overrun clutch sole- —
e Overrun clutch reducing valve . B
) noid valve
e Overrun clutch sclenoid valve 3. Disassembie A/T.
OK 4. Check the following .
D, (OD OFF) items. o
OK| ¢ Overrun cluich assem-
1 4 ‘ 2
i o
® Oil pump assembiy
: NG -
Engine brake Check again. - 1. Pertqrm AT contr?l
oK unit input/output signal
SAT755BA inspection. [ A
2. 1f NG, recheck A/T

control unit pin termi-

Y

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

AT-147 719



TROUBLE DIAGNOSES

R A
—|POWER |—
FrE LR

Self-diagnosis

valve A

Revolution sensor
Vehicle speed sensor
Shift solenoid

start Shift solenoid
ve B
I --- Light
- Shade
MAT222A
0
Self-diagnosis
start
___________________ Light
1 Shade
SAT242C

Diagnostic Procedure 19
SYMPTOM:

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

Dees self-diagnosis show damage to YesL Check damaged circuit.
revolution sensor, speed sensor, shift — Refer to “Self-
solenoid valve A or B after cruise test? diagnosis’. AT-116

No

Y
Check again. NG | 1. perform A/T control
- " unit input/output signal
OK P p g

4

Go to Diagnostic Precedure 11. AT-141

Diagnostic Procedure 20
SYMPTOM:

inspection.

2. 1f NG, recheck A/T
control unit pin termi-
nals for damage or
connection of A/T con-
trol unit harness con-
nector.

AIT does not shift from D, to D, when changing overdrive

switch to “OFF”" position.

Does “"ECU INPUT SIGNALS"
show damage to overdrive
switch circuit?

OR

Yes

®

Does self-diagnosis show dam-
age o overdrive switch circuit?

No

Y

Go to Diagnostic Procedure 13. AT-143

AT-148

Check overdrive switch
circuit. — Refer to “"Self-
diagnoesis™. AT-116

720



TROUBLE DIAGNOSES

Diagnostic Procedure 21
SYMPTOM:
Self-diagnosis A/T does not shift from D; to 2, when changing selector lever
start from “D™ to 2" position. "
&0
L ——————————————————— Light Dees "ECU INPUT SIGNALS" Y3 | Check Inhibitor switch
‘ show damage to inhibitor switch "1 circuit. — Refer to “Seli-
. i P T _ wA &
) Shade circuit? diagnosis™. AT-116 ey
| 0 o
SAT242C ":". Does self-diagnosis show dam- =
d=2/ age to inhibitor swilch circuit?
No ﬂ 8
¥ o
Go to Diagnostic Procedure 12, AT-142 —
EF &
FE
CL
1] Diagnostic Procedure 22 -
SYMPTOM: BT
Self-diagnosis AIT does not shift from 2, to 1, when changing selector lever
start from “2” to ““1”° posilion.
*************** - === Light Does "ECU INPUT SIGNALS"” Yei Check inhibitor switch
show damage to inhibitor switch circuit. — Refer to "'Self-
circuit? diagnosis'. AT-116 B
1 Shade - OR -
t
.fi:’. Does setf-diagnosis show dam- .
SAT242C age to inhibitor switch circuit? R &
No
@) v EE
. NG
Check again. »| 1. Perform A/T control
—_— unit input/output signal _
@ oK inspection. g7
2. 1f NG, recheck A/T
control unit pin termi-
Y nals for damage or aF
@ INSPECTION END connection of A/T con- o
trol unit harness con-
Engine hrake nector, "
SAT778B i
Diagnostic Procedure 23
SYMPTOM: EL.
Vehicle does not decelerate by engine brake when shifting from
2,{(1,) 1o 1,.
2 (1) 1o Ty I,

Is Ditagnostic Procedure 8 OK? No .| Go to Diagnostic Proce-
| dure 9. AT-138

Yes

h 4

Go to Diagnostic Procedure 18. AT-147

AT-149 721



TROUBLE DIAGNOSES

INSPECTION OF A/T CONTROL UNIT

Terminal

® or @

TABLE".

CONNECT

® Pin connector terminal layout.

SATO10C

Electrical Components Inspection

e Measure voltage between each terminal and terminal §5
or by following "“"A/T CONTROL UNIT INSPECTION

112{314|[911011]12]13]14]15 @ 2324250 127{28(129[30131132133{34{35
5167181 |16/17]18[19{20]21 36137 X [39]40] X 42 48
H.S.
. SAT291F
AIT CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Terminal " Judgement
No. ltemn Condition standard
When releésing acceljerator pedal 15 - 28Y
after warming up engine.
Line pressure solenoid
1 valve When depressing accelerator
pedal fully aftter warming up 0.5V or less
engine.
When releasing accelerator pedal 5. 14V
Line pressure solencid @ after warming up engine.
2 valve When depressing accelerator
{with dropping resistor) pedal fully after warming up 0.5V or less
engine.
When setting A/T mode switch in v 1
‘.«;ﬁ “POWER"" position. or iess
3 Power indicator lamp N
When setting A/T mode switch Ratlery voltage
except in "POWER'' position. 4 9
Wc:zn turning ignition switch to Battery voltage
4 Power source o -
en turning ignition switch to
COFF" 1V or less

AT-150
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Terminaf Judgement
ltemn Coendition
No. standard
When A/T performs lock-up. 8- 15V
5 Torque converter clutch
solenoid valve When A/T does not perform fock- 1V or less &l
up.
When shift solenoid valve A oper-
ates. Battery voltage R4
(When driving in “D," or "'D,"")
6 Shift solenoid valve A
When shift solencid valve A does BN
not operate, 1V or less -
{(When driving in "D, or “D,"".)
When shift sclenoid valve B oper- LG
ates. Battery voltage
(When driving in *'D,"" or "'D,".) = 4
7 Shift solenoid valve B : 2 EiF &
When shift solenoid valve B does EC
not operate. 1V or less
(When driving in "B, or “'D,".} FE
5 I
When overrun clutch solencid
Battery voltage
g Overrun clutch solenoid valve operates.
valve When overrun clutch solenoid i,
1V or less
valve does not operate.
9 Power source Same as No. 4 MT
107 - — —
117 — — —
12~ — — —
13* — — —
Closed throitle position When releasing accelerator pedal B - 15V
switch after warming up engine.
14 i -
{in throttle position When depressing accelerator 1)
itch ) ] 1V or less '
switch) (c pedal after warming up engine.
15 Ground @ — —
When setting selector lever to "1
o Battery voitage
18 tnhibitor *“1'" position position.
swilch @ When setting seiector lever to 8T
. 1V or less
other positions.
When sefting selector | to 2" =
o1 setling sefector fever fo Battery voltage [BE
17 Inhibitor 2" position position.
switch When setting selector lever to
. 1V or less
other positions. 44,
When setting selector tever to D"
o Battery voltage
18 Inhibitor "D position position. =
swilch When setting seleclor lever to &l
- 1V or less
olher positions.
* These terminals are connected to the ECM (ECCS control module}. D3
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal Jud
[tem Caondition udgement
No. standard
When setting selector lever 1o “N"
. Baltery voltage
19 tnhibitor “N"" ar "P"” position.
position switch When setting selector lever to
- 1V or less
other positions.
When setting selector lever to "'R"”
. . . Battery voltage
00 Inhibitor “R" position m position.
switch When setting selector lever to
. 1V or less
other positions.
) ) @ When depressing accelerator
V_V'de open throtile posi- pedal mare than hali-way afler 8- 15V
21 tion switch warming up engine.
(in throtlie position
switch) When releésing acceI.e»rator pedal 1V or less
after warming up engine.
22 — — -
When turning ignition switch to
y . Battery voltage
03 Power source f or Cg OFF".
(Back-up) @ '@ When turning ignition switch to
— Battery voltage
ON",
When engine runs at idle speed. 0.6V
24 Engine speed signal (f) ; )
i When engine runs at 4,000 rpm. Approximately 2.2V
1V or mere
Revolution sensor When vehicle cruises at 30 km/h Voltage rises gradually
o5, {Measure in AG posi- (19 MPH). in response o vehicle
tion) speed.
When vehicle park positions. ov
26 — — —_
When vehicle is moving at 2o 3
27 Vehicle speed sensor km/h (1 to 2 MPH) for 1 m (3 ft) or |Vary from 0 to 5V
more.
28 — — -
20" — - -
P — @ _ —
31 Throttle pesition sensor y . 45 - 5EY
(Power source) o
32 — — o

**: These terminals are connected to the data link connector for CONSULT.

AT-152
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TROUBLE DIAGNOSES

Electrical Components inspection (Cont’'d)

T inal
ermina ftem Condition Judgement
No. standard

When ATF t t is 20°
en emperature is 20°C 156V

23 Filuid temperature sen- (68°F). 8|
|
sar When ATF 1 t i X
enn emperature is B0°C 0.45Y
{(176°F).
When depressing accelerator il A
@) pedal slowly after warming up Fully-closed throttle:
engine. 0.2 - 0.6V -
34 Throttie position sensor , 3]
Voltage rises gradually in Fully-open throttle:
response o throttle opening 2.8 - 3.9V
angle. Ts
95 Throttle position sensor :fﬁ . .
(Ground} °F &
When setting A/T mode switch in =1
.“ " . Battery vollage
36 A/T mode switch POWER" position.
“POWER" When setting A/T mode switch 1V or less FE
except in “POWER'"' posilion.
When ASCD cruise is being per- o
formed. ("CRUISE"' light comes Battery voltage =
on.)
37 ASCD cruise signal
When ASCD cruise is not being [}
performed. ("CRUISE" light does |1V or less
not comes on.)
38 — — —
When setiing overdrive switch in
N . Batiery voltage
ON" position Fi
39 Overdrive switch I
When setting overdrive switch in
" , . 1V or less
OFF" position
874
When “ACCEL’" set switch on 5.8y it
ASCD cruise is released.
40 ASCD 0D cut signal - - -
When A(?CEI._ set .SWItCh on 1V or less BRE
ASCD cruise is applied.
41 - — —
]
When setting A/T mode switch in Battery voltage il
a
" A/T mode switch “"GOMFORT" position. Y 9
“COMFORT" When selting A/T mode switch IV or less BF
except in “COMFORT"' position.
43 — — —_ i
" A
45 — — —_
W =l
46 — ,'"‘ _ - EL
47 — — —
— 3

48 Ground _—
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TROUBLE DIAGNOSES

SAT292F

DISCONNECT

=]
-~
Nl A
[

SAT293F

W R'
2 SAT205F

Electrical Components Inspection (Cont’d)
OVERDRIVE SWITCH

Check continuity between two terminals.

OD switch position Continuity
ON No
OFF Yes

A/T MODE SWITCH

Check continuity between A/T mode switch terminal.

A/T mode switch position Continuity
POWER @ -3
AUTO No
COMFORT HOLD @ - @ o

INHIBITOR SWITCH

1.

Check continuity between terminals I and @ and
between terminals @) and @, &, &, @, &, @ while

moving selector lever through each position.

Lever position Terminal No.
@ — @ 3 — @
R @ -6
N H—@ ®—®
D ®-— @
2 @ — @
1 @®—®

2. If NG, check again with control cable disconnected from

manual shaft of A/T assembly. — Refer to step 1.

3. If OK on step 2, adjust control cable. — Refer to '"ON-VE-

HICLE SERVICE". AT-180

AT-154
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TROUBLE DIAGNOSES

SAT296F]

@

SATB44B

Electrical Components Inspection (Cont'd)

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

5. If OK on step 4, adjust inhibitor switch. — Refer to “ON-
VEHICLE SERVICE". AT-180

6. If NG on step 4, replace inhibitor switch. &l
A
S
REVOLUTION SENSOR
e For removal and installation, refer to ""ON-VEHICLE £
SERVICE™. AT-180
e Check resistance between terminals 1), @ and 3. EF &
Terminal No. Resistance E@
@ @ 500 - 6509
@ @ No continuity FE
@ @ No corlinuity
Gl
SOLENOIDS AND FLUID TEMPERATURE SENSOR
® For removal and installation, refer to “ON-VEHICLE [MT
SERVICE”. AT-180
o Check resistance between two terminals.
Solenoids AT
Solenoid Terminal No. Resistance
N (Approx.) =
Shift sclencid
valve A @ A
. i
Shift solenoid d
valve B @ 2502
Ovlerru.r; clul'lch @ Ground BR
sclenoida valve (Bracket)
Lirne pressure P
salenoid valve @ 3.20 3
Torque converter
clutch solenoid & 13.40 ]S
valve
I
[,
o
727
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Shift solencid valve B

Shift solenocid valve A

Line pressure solencid valve

DISCONMECT  roog
Ugo]
€

-
1[2]3]aY

Ground

converter clutch
solenoid valve

Overrun clutch solenoid valve

Ground

MAT226A

Wrapped

-
(-

Thermometer

\ SAT298F

DISGONNECT

€)

e o

SATE48B

Fluid temperature sensor
Check resistance hetween terminals & and @ while chang-
ing temperature as shown at left.

Resistance {Approx.)
2.5k
0.3 kQ

Temperature "C (°F)
20 (68)
80 (176)

DROPPING RESISTOR

o Check resistance between two terminals.
Resistance: 11.2 - 12.80Q

Final Check
STALL TESTING

Stall test procedure

1. Check A/T and engine fiuid 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 temperature:
50 - 80°C (122 - 176°F)

AT-156
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TROUBLE DIAGNOSES

Final Check (Cont’d)

3.
4.

e o

JUDGEMENT OF STALL TEST

Set parking brake and block wheels.
Install a tachometer where it can be seen by driver during
test.
It is good practice to put a mark on point of specified engine
speed on indicator.
Start engine, apply foot brake, and place selector lever in
"D position.
Accelerate to wide-open throttle gradually while applying
foot brake.
Quickly note the engine stall revolution and immediately
release throttle.
During test, never hold throtile wide-open for more than 5
seconds.

Stall revolution:

1,850 - 2,150 rpm

Shift selector lever to "N*' position.
Cool off ATF.
Run engine at idle for at least one minute.
Perform stall tests in the same manner as in steps 5
through 9 with selector lever in *'2”, *1” and “R", respec-
tively.

The test result and possible damaged components relating to each result are shown in the illustration.
in order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-92.

Note

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

o Slippage occurs in 1st gear but not in 2nd and 3rd gears. ... Low one-way clutch slippage

¢ 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 pedai completely released (fully closed throttle). ..... Forward clutch or

forward one-way clutch slippage

Stall revolution is oo high in “R”’ position:

e Engine brake does not function in 1" position. ... Low & reverse brake slippage

o Engine brake functions in 1" position.
Stali revolution within specifications:

..... Reverse cluich slippage

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 fluid 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 '

Stall revolution less than specifications:

‘D" position. ..... Brake band slippage

e Poor acceleration during starts, ..... One-way clutch seizure in torque converter

WA

T
[

G o
i

M ;’E )

1%
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TROUBLE DIAGNOSES

RE4F 04V

Judgement of stall test

Final Check (Cont’d)

Selector lever position Judgemant
D H 0 L
2 H L
1 8] L
R H L

Damaged components

Forward clutch

Low & reverse brake —

Qverrun clutch

Forward one-way
clutch

O
o
H

Stall revolution is normal.
Stall revolution is higher
than specified.

Stall revolution is lower
than specified.

Low one-way

clutch
Reverse
clutch

Hydraulic circuit for

line pressure control
(Line pressure is low.)

Engine

™~ - Torque converter
one-way clutch

9

R

ol T | T

IT|(XT|xT}|T

H
H
H
0

ojo|lo|o

Selector lever position

Judgement

AT-158

Clutch and brakes except
high clutch and brake band
are OK (Condition of high
clutch and brake band can-
not be confirmed by stafl
test.)

SATO77H
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TROUBLE DIAGNOSES
Final Check (Cont’d)

PRESSURE TESTING
Test port for
D, 2 and 1 e Location of pressure test ports.

ranges e Always replace pressure plugs as they are self-sealing
bolts.
&l
Mil&
- Teat port for
R range
SATR01F S

Line pressure test procedure

1. Check A/T and engine fluid levels. If necessary, add fluid. L{
2. Warm up engine until engine oil and ATF reach operating
temperature after vehicle has been driven approx. 10 min- ‘
utes. E.@'“
ATF operating temperature: =
50 - 80°C (122 - 176°F)
3. Install pressure gauge to corresponding line pressure port. FE
4. Set parking brake and biock wheels.
e Confinue to depress brake pedal fully while line pressure
test is being performed at stail speed.

5. Start engine and measure line pressure at idle and stall
speed. T
® When measuring line pressure at stall speed, follow the

stall test procedure.
Line pressure: -

Line pressure {Approx.) kPa (kg/em?, psi)
Engine speed EA
D, 2 and 1 positions R posilion T
Idle 500 (5.1, 73) 853 (8.7, 124)

SAT494G Stall 1,098 (11.2, 159) 1,863 (19.0, 270) RA
Bls
8T
B
Ha
EL
(I
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TROUBLE DIAGNOSES

Final Check ({Cont’'d)

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

Line pressure is low in ail positions.

e Oil pump wear

® Control piston damage

# Pressure regulator valve or plug sticking

# Spring for pressure regulator vatve damaged

@ Fluid pressure leakage between oil strainer and pres-
sure regulator valve

Line pressure is low in particular position.

At idle

e Fluid pressure leakage between manual valve and
particular ciutch.

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

Line pressure is high.

o Mal-adjustment of throttle position sensor

e Fluid temperature sensor damaged

e Line pressure solencid valve sticking

e Short circuit of line pressure solencid valve circuit
® Pressure modifier valve sticking

e Pressure regulator valve or plug sticking

Line pressure is low.

At stall speed

¢ Mal-adjustment of throttle position sensor

# Line pressure solenoid valve sticking

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

# Pressure modifier valve sticking

e Pilot valve sticking

AT-160
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TROUBLE DIAGNOSES

Symptom Chart

4 ONwvehigle ———— pj4—— QFF vehicle —
100 126, 123 124 125, 127 184 277 284 2080
Reference page {AT- ) 183 182 :iio 130 180 130 196 181 181 250 280 252 284 01 B11
e
5 il
n
=4
8 ?
=| = =
[:]
- 7|3 > WA
£ & B Ry
% [Numbers are arranged in order of probabil- E £ @ % e
: ity. E = ‘,":; FRE ®
o ; . ’ . =|® [ L g 3
@ |Perform ingpections starting with number w | > = o a8 v T = 7
& : : ndi gle 2 2|8 3¢ |¢ = 5 ELif
o |one and working up. Circled numbers indi- gls <lg £ ﬁ ﬁ S5 c|¢s [ 5 e n
g cate that the transmission must be removed b = £|2 4 ° 5l a e 2. 2 StE €
5 [from the vehicle. o|le 5|18 w2 z 919 ofg a5 s 5 ®|2 - o g2 g =
T SIE E|6 vig Pl DT 2|2 o® 1Y 5] g 5 4lE =|= 2
[ 2lE @|® 2| 5|2 ©jo 3|2 5}ls 3| E|2 5 |5 &5 7|5 w|E |-|_|£J,,
T S5 815 3|5 2|¢ §i5 3[g ©oi2 E|&8 Z|g o|° g1 5|° I3 §|8
g =5 el€ 2|5 2= gic 2|e 518 232 c|lo EIE 2|2 Bls 2% 2@
- 2|2 £|3 2|2 2|2 2|2 2|2 E|5 E|E 8]& z|5 ° § 8|2 ofl= of£
2 gL © Sl e|lE £l o] T F|E k=g =y £ o x|
S S|lE ={3 2|2 |5 £([% 2{= ¢|3 Rlg Efts —|3 =l £12 12 A =)
2 8| E|E &|a 5|8 5|5 5|8 8| £|8 5] 5|2 £ 8 E8 3|8 A& ERA
1=
135 |Engine does not start in “N", “P" positicns. 213 1 L,
135 En?ine s.l:arts in posftion other than "N and T PR IR I I R R N R Y T A I R
P" positions. FE
N Transmission noise in "P" and "N'' posi- ’ ala s 5 e =
tions.
VYehicle moves when changing into “P" posi-
135 |tion or parking gear does not disengage Lo €} @ﬁ:
when shifted out of "P"" position.
136 [Vehicle runs in "N position, A I R I I P AT O T R PR ¢ R ¢ I
Vehicle will not run in "'R" pogition (but runs M'T
138 {in D', "2 and “*1"' positions). Cluich slips. | . 1 . o218 o3 o 0 e @@ B D W
Vary poer acceleration,
Vehicie braked wh hifti into “R" i-
. le icie brakea when shifting into posi ool b als e ele e ] @
tion.
o Shaﬂ) shock in shifting from "N to “D”’ el sty sl sl |4 8 e
position.
Vehicle will not run in "D and *‘2" positions a
(but runs in 1" and 'R" positions). i
Yehicle will not rum in D, 17, “2" posi-
140 [tions {but runs in “R" position). Clutch stips. |4 - ¢ . .| . . 1. 2[4 . 3. .}. 51, . }J. . |[®®® &). @
Very poor acceleration. IR
filird
at r brak i1 mewhat in rt-
. il:tceso brakes slip somewhat in start ool oal o ale sl 7. @@@ e .
-— |Excessive creep. R Y e R I O O O T O T R Y I N
138 Gl
140‘ No creep at all. S I A I - - T A R N CRCN ]
— [|Failure to change gear from “D," to "'D;". S L - T -
—- tFailure to change gear from "D," to “D;". - I - R A - - T P P P P P G D ST
— [Fatilure to change gear from "0, to “D,". o201, 4 V. . 3. .. .15
142
'\ Too high a gear change point from “D," to
143, . R e s v g i b 112 3l4 T
144 D,", from “D," to “Dy "' from "Dy to "Dy, =
_ |Gear change directly from “D," to "Dy” P O I I I (R A AR AN A AU IR AU B
DCours.
_ |Engine staps when shitting lever into "R, ; 3 ’ A [
D3 and 1T . .o . N O S B [ I I RRR I I
T h hock in ch fl "Dy b
— ”SO,,S arp a shoekin cnange from “Lyto 0 g L 2 e . ol s s . o e ] @
[t S R r.ErL
- ; T i
. :I"go”sharp a shock in change trom "D, to oot el o el e
2

Ln):
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TROUBLE DIAGNOSES

Symptom Chart (Cont’d)

ON vehicle OFF vehicle E—

A
Y
r'y

120, | -

100, 123, | 124, | 125, 184, | 277, | 284, 290,

Rel AT- g2 | 121, | 130 127 | 4 284 b1
eference page (AT- ) 183 o 180 | 130 | 128 | 7 81| 250 | 260 | 202 | B4 | 201

}

Reference page (AT-

Numbers are arranged in order of probabii-
ity.

Perform Inspections starting with number
one ard working up, Circled numbers indi-
cate that the transmission must be removed
from the vehicle.

Revolution sensor and vehicls speed sensor | _,

Throttle position sensor (Adjustmant)
Torque converter ¢lulch solenotd valve

Fluid levei

Control linkage

inhibitor switch

Engine speed signal
Engine idling speed

Line pressure

Control valve assernbly
Shift solenoid valve A
Shift salenoid valve B

Line pressure solenoid valve
QOverrun clutch solengid valve
Fluid temperature sensor
Accumulater N-D
Accumulator servo release
Ignition switch and starter
Tarque converter

Qil pump

Reverse clutch

High clutch .

Forward clutch

Forward one-way clutch
Low cne-way clutch

Low & reverse brake
Parking components

Too sharp a shock in change from “D;" to
D,

@ | overrun clutch
@ Brake band

%]
3

Almast no shock or clutches siipping in
change from "0 " to "D,

s
r
w
(4]
=~
F

Almaost no shock or slipping in change from
0, to Dy

N
w
I
(@

Almost no shock or slipping in change frem
“0," to "D,".

Vehicle braked by gear change from “D," to
0y

@ | @
@ | @

Vehicle braked by gear change from "D,” to
s

Vehicle braked by gear change from "Dy o
opr 3 L Y T I R A U A AP I (R B ¢ 1 )]
4

Maximum speed not attained. Acceleration
poaor,

1oz . . 95 3fla . . . |@maem®|. .| @@

Fatlure to change gear frem "D, io
“Dy".

Failure to change gear frem "'D;" to
"D, or fram "0, to D" - N B R D P Lo A 7

Failure to change gear from "D,
oo 27 o). 485 3|14 . o 1 1 ] R .
oD o fram Do 1o D", @ ®|. ®

Gear change shock felt during deceteration
by reteasing accelerator pedat

Too high a change point [rom “'D," to "D,",
from “Dy" ta “D,”, from "Dy to "D,".

Kickdown does not operate when depress-
ing pedal in "'D," within kickdown vehicle N - T -
speed.

Kickdown operates or engine overruns when
depressing pedal in "D, beyond kickdown o2t o . 34
vehicle speed limit.

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

Haceﬁexl:emt‘ailyf‘z‘a\stmsllpsmc.hangmg TR Y R Y PSR- ISR R IV (NN ISR I -
from "D, " to "D, when depressing pedal.

Hacesextremelyféstor5||psmc!1ang|ng v ol cals o4l e | ] @
fram "D, " 1o "D,"" when depressing pedal.

&
C]

Races extremely fast or slips in changing
from "D, " or “D3” to "D, when depressing| 1 . | . 2 R IR TN IS A R T AR I VR (]

e
-
08

pedal.

3 @|®

[
&
@

Vehicle will not run in any position. i 2. F. L. 37 1. 4

Transmission noise in "D™, 2", 1" and
"R positions.

o
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TROUBLE DIAGNOSES

Symptom Chart (Cont'd)

-l ’
- ON vehicle . OFF vehicle
100 120, 123 124 125 184, | 277, | 284 290
Reference page (AT- ' 182 | 12%, 130 ) ’ ! 127 181 ’ ' " | 284 T B
page (AT- 183 130 180 | 130 | 126 259 | 280 | 202 301 [
5
2
3 . Gt
= =
- 5|8 >
El& i
E Numbers are arranged in order of probabil- §_ % ® § 2 MA
= lity. I|E HEEIn g 5
& |Perform inspections starting with number ol = - = ol ¢ 3 & =
a . ) . olg = 2l 5|8 = & 2]
o 1one and working up. Circled numbers indi- 2ic _ e |0 35 2§ = 5 ©
o e of T @7 E oflw < T S| @ 5 o = @
£ |cate that the transmission must be removed w| = 5[5 e 2> 9|Y Zlg 2 El. o glg H i
& [from the venicle. olc 5|2 %1% 2 $/¢ 5|8 2159 T - 5. 2|9 s
© g2 2|18 Bio Lle iz 2|2 98 T|. g)¢ 8 E 4|8 =2 g2
& 2lg @|? e 3| oje 372 =lw 5|l £fz2 5 |5 ¢|5 ®|ls w|E
T £|% 8|5 B|5 2|T 5i5 2|8 °|g 5|5 E|8 .|® §|T G|5 F|; £|8
8 5|8 215 o|e Els 3|2 Ele S|2 2|2 <le £48% 2|T Big = ®l2]| L
= 2|2 £}2 2|¢ B9 w|la a8 Z|2 £|E &|Y 5f2 ©ls 512 6|w @lf A
R R R S e LR R
L S|E £l d|w S|S a|®d 5|8 &L <|< 2| (€ T[L £id 3|8 &{&

147 Failure.a te Change lrc‘)‘mﬂ“Da"‘ Fo “2, " when 211 2 6 54 a @ @ E? &
changing lever into "2 position. E(*
Gear change from “2," to ""2;" in "2" pesi- 1
tion,

129 anine brake does not operate in "1 posi- 2|1 3la 6 & 7 B B ;—-E
tion.

__ {@ear change from "1, to "1, in "1" posi- 2l
tion.

Does not change from "1, 1o "'1," in "17 ; 2 43 5 ® 7 @L

position.

Large shock changing from "1." io . 2

1,7 in 1" position. ’ W]‘]T
— |Transmission overheats. 1 3 2 4|6 5 D& @ | {5 @)

ATF shoots out during operation.

— {White smoke emitted from exhaust pipe dur- | 1 2 3B ) D (@
ing operation.

— |Oftensive smell at fluid charging pipe. 1 ERENCRER ) (8 5 (6

— [Terque converter is not locked up. a 12 4 6 7 5 )] .

— |Lock-up piston slip. 1 2. 3 514 (D T

145 [Lock-up point is extremely high or low. 1|2 3
AT does not shift o 'D,”" when driving with

— ) . " z 113 8|6 4 517
overdrive switch "ON'". ® B

1A
Engine is st d at R, D', 2" and 17

o ng‘lr.ua is stopped a an . 5 4|3 2

positions.

AT-163
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TROUBLE DIAGNOSES — A/T Shift Lock System

Contents
Shift Lock System Electrical Parts Location ........................ e
Circuit Diagram for QGuick Pinpoint Check ... e e
LA T (gl R TE: T | =T o 1 P USRI
DIagnostic ProceduUre 1 o e e

SYMPTOM: Selector lever cannat be moved from P’ position when applying
brake pedal or can be moved when releasing brake pedal.
Selector lever can be maved from “P" position when key is removed from key cylinder.

Diagnostic Procedure 2 e

SYMPTOM: 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".

Shift Lock Control Unit InSpection ... e
Shift Lock Control Unit Inspection Table e e
ComMPONeNt CheCK o e e e e

AT-164
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TROUBLE DIAGNOSES — A/T Shift Lock System

Shift Lock System Electrical Parts Location

A/T shift lock
control unit

Dash lower RH

Shift lock release knoh
Selactor lever //
Detention switch

Shift iock release knob:

When selector lever cannot be moved
from "P'’ range even if ignition switch
is in "ON'* position and brake pedal

Shift lock solenoid

Shift lock

harness connector
is depressed, move selector lever from

"P** range while pushing shift lock
release knob.

Emergency
button

Key lock solenoid ) = !
harness connector 3-\. Key switch harness

IS connector <

Emergency button: \

When ignition key cannot be removed, even if
selector lever is in “'P’" position, push emergency
button and remove ignition key.

AT-165

3 . = =P L —
707 w -.“. ‘
— u s L \w2r &
7 wﬂ'!&

N)

B
B
cylinder Steering column o
~ @'I
/ O/ ) B
Key lock '
solengid i i"ﬁ: =
F a
. s

=]

SAT188EA

737



TROUBLE DIAGNOSES — A/T Shift Lock System

Circuit Diagram for Quick Pinpoint Check

FUSE

BATTERY
[Barrery]

—IJ-

STOP LAMP
SWITCH

FUSE
E@ﬁi@

—-® To stop lamp

L)

——» To time contraol umit

IGNITION SWITCH
ON ar START

SHIFT LOCK CONTROL UNIT

—— —
S o [t 5
KEY SW{TCH {5hift) 7)) e
EHNEF
@:1@
4o o 12
(Key)
DETENTION
FUSE SWI TCH
~F 6
8
KEY LOCK
@) ) S6Uek8TE |
10 10
- 1
1
“ SHIFT
H107 LOCK
51112124 solennro
1XI3] @ J4]5
156 2
2 L) B NEEIRIE

SAT145F

AT-166
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram

&

— < = w2
s = © 8 wm %
HJILIMS
NOTIN313d
(Ae)

GNNCHa AQoA

@
:

B —E@—h‘
B A{I}*‘EB

i
™

gt Wy

AION3T0S
HJQT LJIHS

3Tun

FA
ﬁ\d

it
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TROUBLE DIAGNOSES — A/T Shift Lock System

K

O |4
I
Vi ’
S Controt unit
terminal

SATAD4G
CONNEET .
o)
& LA
) -
O @ 5 ]
Control unit
terminal
SATAN5G

DISCONRECT o

(EK)

€ [

Control unit 5

terminal

SAT406G

Diagnostic Procedure 1
SYMPTOM:

Selector lever cannot be moved from “P” position when apply-
ing 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.

CHECK POWER SOURCE. NG | Check the following
1. Turn ignition switch to “"OFF"” posi- | items:
tion. 1. Harness continuity
2. Check voltage between control unit between battery and
harness terminals (4) and ground. control unit harness
Ballery voltage should exist. terminals (@
oK 2. Fuse
) 4
CHECK IGNITION SIGNAL. NG | Check the following
1. Turn ignition switch to “OFF’' posi- ] items:
tion. 1. Harness continuity
2. Check voltage between control unit between battery and
harness terminal (8 and ground. control unit harness
ov terminal (6
3. Turn ignitien switch from “OFF" to 2. Fuse
“"ON" position. 3. lgnition switch
(Do not start engine.)
4. Check voltage between control unit
harness terminal (& and ground.
Battery voltage should exist.
0K
A
CHECK GROUND CIRCUIT FOR CON- NG~ Repair harness or con-

TROL UNIT.

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

2. Disconnect cantrol unit harness con-
nector.

3. Check continuity between conirol unit
harness terminal (8 and ground.
Continuity should exist.

lOK

®

AT-168

nector.
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TROUBLE DIAGNOSES — A/T Shift Lock System

4
EONNECT
ol [}
[ Ini |
Control unit
terminal viL
0 @ J
= SAT407G
CONNECT I';_ﬁ
I'o
[ [ [ _
Control unit
E terminal YiL
O @
= SATA07G
(8]
CONKECT o
=l
€ A
o i |sl
L1 NG
Contral unit
terminal
P S W
=~ ™
= SATACSG

Diagnostic Procedure 1 (Cont’'d)

@
o @Gl

CHECK INPUT SIGNAL (KEY SWITCH). NG‘ Check key switch. ’

1. Reconnect control unit harness con- " {Refer to “COMPONENT
nector. CHECK'') AT-178 [

2. Remove key from ignition switch.

3. Check voltage between control unit
terminal 41 and ground. EM
ov

oK LE
h 4 o o

1. Remove key from ignition switch. NGL Check the following 5; &

2. Check voltage between control unit | items: G
harness terminal @) and ground. 1. Harness continuity
Battery voltage should exist. between control unit EE

oK harness terminal 1)
and key switch har-
ness terminal 3. GIL
2. Harness continuity
between key swiich
harness terminal {4 MT
and fuse
3. Key switch (Refer to
“COMPONENT
CHECK'' ) AT-178
E Ff?—\h
¥

CHECK INPUT SIGNAL (DETENTION NG ' Check detention switch

SWITCH—SHIFT). "| —shift. (Refer to "COM- RA&

1. Turn ignition switch from “OFF" to PONENT CHECK’ )

“ON" position. AT-178 a0

2. Set selector lever to "'P"" position and aL
refease selector lever button.

3. Check voltage between control unit P
harness terminat (8 and ground. S|
ov

lOK BF
®
H&
EL
()4
AT-169 741



TROUBLE DIAGNOSES — A/T Shift Lock System

BE

Brake pedal

&

=

P

Control unit
terminal
O @ J
Brake pedal

s

Diagnostic Procedure 1 (Cont’d)

l

CHECK INPUT SIGNAL

(DETENTION SWITCH—SHIFT).

1. Turn ignition switch to "ON’' position.
(Do not start engine.)

E 2. Check voltage between control

unit harness terminal (& and

ground with brake pedal

depressed and selector lever

button pushed.

Battery voltage should exist.

Check voltage between control

unit harness terminal (& and

ground with selector lever set in

any position except "'P’.

When selector lever cannot be

moved from “P*’ position with

brake pedal depressed, push

shift lock release knob.

B =

NG

Check the following

items:

1. Harness coentinuity
between control unit
harness terminal (8
and detention switch
harness terminal (®

2. Harness continuity
between detention
switch harness termi-
nal 41 and key switch
harness terminal )

3. Detention switch—shift
(Refer to "COMPO-
NENT CHECK".}
AT-178

y

OK

Set selector lever to P position.

l

©

AT-170

SAT4dG Battery voltage should exist.
m OK
CONNECT I.:r.
I—ts' ¥
‘ 3] o CHECK INPUT SIGNAL NG | Gheck the following
| (STOP LAMP SWITCH). | items:

I_Vvl RM § Control unit 1. Turn ignition switch to "ON" position. 1. Harness continuity
O @ J terminal {Do not start engine.) between cantrol unit
' !' 2. Check voltage between control unit harness terminal (3

g!ﬁ ; % harness terminal (3 and ground. and stop lamp harness
-+ terminal (3

SAT4NG Brake pedal Volage 2. Harness continuity

Depressed Battery voltage between stop lamp
Released ov harness terminal (@

and fuse

3. Stop famp switch
{(Refer to “"COMPO-
NENT CHECK''}
AT-178

742



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 1 (Cont’d)

AT-171

1 CONNECT
€ ?
T :
1
Shift lock CHECK OUTPUT SIGNAL NG‘ Check harness continuity @
Vv harness {SHIFT LOCK SOLENOID). between control unit har- (
. se 1. Turn ignition swiich to “"ON" position. ness terminal (1) and
{ (Do not start engine.) shift lock solenoid har- A
{{ I' 2. Check voltage between shift lock ness terminal (). £
e harness connector terminal ()
SAT532G and body ground. ERG
. CouNEET Brake pedal Voltage
13 Depressed Battery voltage
9 % Releassd ov {L@
o 3. Turn ignition switch from "ON" to
1 position. EE A
“OFF" . EE &
Shift lock 4. Check voltage between shift lock EC
V] ., | hamess harness connector terminal (¥
| %) connector and ground with brake pedal
depressed. FE
il: ov
= SATS33G OK €L
OISCONNECT l_ll‘-_ m r
HS. CHECK GROUND CIRCUIT FOR SHIFT  |NG | Repair harness or con- T
LOCK SOLENOID. | nector.
(lj’ 1. Disconnect shift lock harness con-
Shift lock nector. L .
harmess 2. Check continuity between shift lock
B) connector harness terminal 8 and ground.
Continuity should exist. FA
OK
= SAT534G ! RA
Check shift lock solenoid. NG | Reptace A/T shift lock
{Refer to “"COMPONENT CHECK"'. control device assembly.
AT-178) BIR
OK
¥ 8T
1. Reconnect shift lock harness connec- NG‘ 1. Perform control unil '
tor. " inpul/output signal
2. Turn ignition switch from “OFF" to inspection lest. E
2
“ON" position. 2. If NG, recheck harness
{Do not start engine) cannector connection.
3. Recheck shift lock operation. HA
OK
Y
INSPECTION END EL
W3
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TROUBLE DIAGNOSES — A/T Shift Lock System

O la
[
’
>~ - Controf unit
terminal
SAT404G
CONMECT o
€ A
'val
vl =
SR 6 [
Control unit
terminal
SAT405G

DISCONNECT @a

E@ HS.

Controf unit
terminal

g

]

SAT406G

Diagnostic Procedure 2
SYMPTOM:

Ignilion key cannot be removed when selector lever is sel to
“P” position or can be removed when

any posilion except “P"".

selector lever is set 1o

CHECK POWER SOURCE. NG | Check the following
1. Turn ignition switch to "OFF"” posi- | items:

tion. 1. Harness continuity
2. Check voltage between control unit between battery and

harness terminal (@) and ground. contrel unit harness

Batltery voitage should exist. terminal (4

oK 2. Fuse
r

CHECK IGNITION SIGNAL. NG | Check the following
1. Turn ignitien switch to "OFF'"' posi- | items:

tion. 1. Harness continuity
2. Check voltage between control unit between battery and

harness terminal (6 and ground. control unit harness

oV terminal (6
3. Turn ignition switch from “"OFF'' to 2. Fuse

“ON" position. 3. Ignition switch

(Do not start engine.)
4. Check voltage between control unit

harness terminal (& and ground.

Batiery vollage should exist.

OK
Y
NG

CHECK GROUND CIRCUIT FOR CON-

TROL UNIT.

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

2. Disconnect control unit harness con-
nector.

3. Check continuity between control unit
harness terminal (9 and ground.
Continuity should exist.

lOK

®

AT-172

Repair harness or con-
nector.
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TROUBLE DIAGNOSES — A/T Shift Lock System

(4]

Diagnostic Procedure 2 (Cont’d)

CONNECT |!‘_i:.' @
€ LA
a
[l ﬂ &l
Control unit N CHECK INPUT SIGNAL NG | Check key switch. -
) terminal b (KEY SWITCH). (Refer to “COMPONENT
© ¢ 1. Reconnect control unit harness can- CHECK''. AT-178) A
nector.
2. Remove key fram key cylinder.
SATA08G When ignition key cannot be £
removed, even if selector lever is in
EONNECT 0 “P" position, use emergency lever.
(3] 3. Check voltage between control unit LS
terminal @i and ground.
0
U o EF &
Cont.rol unit i OK E@
terminal
O ® g F .
r5
1. insert key into key cylinder. NGL Check the following
2. Check veltage between control unit 7| items:
SAT408G harness terminal d) and ground. 1. Harness continuity ClL
Battery voltage should exist. between control unit
CONNECT — harness terminal i)
OK . W
e i% and key swilch har- Wil
ness terminal .
o 2. Harness continuity
i 12 between key switch
th3me' unit harness terminal (@
erminal
o5 @ y and fuse o
&7 = 3. Key switch (Refer to a
"COMPONENT
CHECK™. AT-178) -
SAT412G iptY
(6 I i
CHECK INPUT SIGNAL NG | Gheck detention switch R
(DETENTION SWITCH—KEY). "l —key.
1. Turn ignition switch from "ON"" fo (Refer to "COMPONENT -
“OFF" position. CHECK". AT-178) >
{Do not start engine.)
2. Set selector lever to *'P"' position and BE
release selecior lever button. :
3. Check voftage between conirol unit
harness terminal @ and ground. oy
lfﬂf’:’——‘.\
ov
iOK
EL,

®

AT-173

4

o

52
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TROUBLE DIAGNOSES — A/T Shift Lock System

Brake pedal

%

CONNECT W
& A
o
| 12

Control unit
terminal

wiL

SATA13G

CONNEET
e € 28 (§n
Key lock solencid
8|1 harness connector

BATHI5G

Diagnostic Procedure 2 (Cont’d)

)

CHECK INPUT SIGNAL
(DETENTION SWITCH—KEY]).
Turn ignition switch to “ON"
position.

(Do not start engine.)

E] 1. Check voltage between
control unit harness ter-
minal @ and ground with
brake pedal depressed
and selector lever button
pushed.

Battery voltage should
exist.

. Check voltage between
contrel unit harness ter-
minal 43 and ground with
selector lever set in any
position except "'P".
Battery vollage should
exist.

NG

OK

10 v

i

Check the following items:

1. Harness continuity between
control unit harness terminal
i@ and detention switch har-
ness lerminal {2

2. Harness continuily between
detention switch harness ter-
minal d0) and key swilch har-
ness terminal i)

3. Detention switch—key
{Refer to "COMPONENT
CHECK''. AT-178)

CHECK OUTPUT SIGNAL

(KEY LOCK SIGNAL).

1. Set selector lever to "'P"
position and release selector
lever button.

2. Turn ignition switch to “"ON"
position.

(Do not start engine.)

3. Check volage between key
lock solenocid harness termi-
nal (8 and ground at the
moement ignition key is turned
from OFF to ON.

Battery voltage should exist
for approximately 0.1 sec-

NG

onds.
i OK
©

AT-174

Check harness continuity
between shift lock solenoid har-
ness terminal and control
unit harness terminal (8).

oK NG

4

Repair harness or
connector.

F

Replace control unit.
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 2 (Cont'd)

©
l

CONNECT W
@ € 4 )
e % Key lock solenoid
10 harness connector
& @-7
SAT536G
-G
SATBE32C
)
W
@ CONNECT |
&
o] |
EE
L/B .
Key lock solenoid
harness connector
V]
\_
) l
) SATHEITG

CHECK OUTPUT SIGNAL

(KEY UNLOCK SIGNAL CAUSED

BY IGNITION SIGNAL).

1. Turn igniticn switch from
“ON'' to “"OFF" position.

2. Check voltage between key
lock solenoid harness termi-
nat @ and ground at the
moment ignition key is turned
from ON to OFF,

Battery vollage should exist
for approximately 0.1 sec-
onds.

NG

OK

;

1. Turn ignition switch from
“OFF” to "ON" position.
{Do not start engine.)

2. Push selector lever button
with brake pedal depressed.

3. Turn ignition switch from
“ON" to "OFF" position.
When turning ignition key,
keep selector lever button
pushed and brake pedal
depressed.

m ¥

hd

Check harness continuity
between shift lock solenoid har-
ness terminat @ and control
unit harness terminal 0.

OK NG

4

Repair harness or
connector.

h 4

Replace control unit.

CHECK QUTPUT SIGNAL

(KEY UNLOCK SIGNAL CAUSED

BY DETENTION SWITCH—KEY).

1. Turn fgnition switch 1o "OFF"”
position.

2. Check voltage between key
lock solenoid harness termi-
nal 4B and ground at the
moment selecter lever button
is released.

Battery voftage should exist
for approximately 0.1 sec-
onds.

NG

OK

A 4

Replace control unit.

Check key lock solenoid.
(Refer to "COMPONENT
CHECK'". AT-178)

NG

lOK
)

AT-175

Replace key lock solenoid.

@

WA

ER

[Inigl
An)
)

FiE

cL

i)

FA

o
R

2R

29
=l

i
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[



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 2 (Cont'd)

@f
Recheck key lock operation. NG__ 1. Perform control unit
"] inputfoutput signal
OK ‘|npu 0%1 pui signa
inspection test.
4 2. If NG, recheck harness
INSPECTION END connectar connection.

Shift Lock Control Unit Inspection

€oNNECT e Measure voltage between each terminal and terminal @
by following “SHIFT LOCK CONTROL UNIT INSPECTION
TABLE".

o Pin connector terminal layout.

[

O |45

(=]

g [1o[n[12

SAT415G

AT-176



TROUBLE DIAGNOSES — A/T Shift Lock System

Shift Lock Control Unit Inspection Table

Terminal No.

ltem Condition Judgment standard
@ o
& Ignition switch “ON’' position el
) ] e When selector lever is set in ""P" position and Battery voltage
1 Shift lock signal brake pedal is depressed
WA
Except above ov R
When brake pedai is depressed Battery voltage
3 Stop lamp switch o
When brake pedal is released oV i
4 Power source Any condition Battery voltage
9 ¢ When key is inserted inte key cylinder and selec- L&
tor lever is set in P’ position with selector lever
button pushed Battery voltage =
. . . E A
5 Detention switch (Shift) e When selector lever is set in any position except = rf”‘
o EC
Except above ov FE
I IE
Ignition switch “ON"" position Batlery vollage
6 Ignition signal
£xcept above av
I
Battery voltage b
When ignition switch is turned from LOCK, OFF or y . s
(Approximately 0.1 sec-
8 10 |Key lock signal AGG to ON. onds) _
il
Except above ov
9 — Ground — —
When selector lever is set in "P" position and igni- | Battery voltage
) tion key is turned from ON to LOCK, OFF or ACC (Approximalely 0.1 sec-
10 8 Key unlock signal with selector lever button released. onds) i
Except above ov
When key is inserted info key cylinder Battery voltage 5
11 Key swilch ‘ - P&
When key is removed into key cylinder ov
e When key is inserted into key cylinder and selec- s
9 tor lever is set in P’ position with selector lever 2l
button pushed Battery voltage
12 Detention swilch (Key)

& When selector lever is set in any position except
e

Except above

ov

AT-177

o
=

749



TROUBLE DIAGNOSES — A/T Shift Lock System

Component Check
DIBCONNERT &'}
€) SHIFT LOCK SOLENOID
D) Shift lock e Check operation by applying battery voltage to shift lock
arness connector harness connector
J
s
E
E~
Vo
. Shift lock
I salenoid
vy
S {
Tu;}s %Jﬁr’ 3
/when solenoid 3 \/
[
/operales l_& : \
[‘ A
@\f— > |
SATOTEH
, DETENTION SWITCH — SHIFT
DISCONKECT Shift lock .
@ E harnass e Check continuity between terminals &) and 1) of shift lock
sonnector harness connector.
11 @
[ L Condition Continuity
When selector lever is set in “P"
position and selector lever button is No
released
e Except the above Yes
SAT538G
DETENTION SWITCH — KEY
D\SCDNNEET )
. % e Check continuity between terminals 41 and 42 of shift lock
harness connector.
] e Shifi lock Condition Continuity
[ellehe Eﬁﬁnnf;or When selector lever is set in “'P"
position and selector lever button is No
released
Except the above Yes
— -
SAT539G
mscmm Key took KEY I.._OCK SOLENOID
% solenoid Operation of locking mechanism
@ @ connector e Check operation by applying battery voltage to key lock
108 solenoid harness connector.
Operating sound must be emitted.
E
Battery
SATOVOH

AT-178
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TROUBLE DIAGNOSES — A/T Shift Lock System

QISLONNEET oo Key lock
Eé\l:} j8q solenoid

harness

@ connector
10]8

£ ]
e“" Battery

SATO80H

DISCONNECT
@ €& 4

Key switch
harness connector

4
11
-

SATE41G
DISLONNECT —
EEE,:) Stop lamp
.) =  gwitch
harness
312 connectof
SATS42G

Component Check (Cont’d)
Operation of unlocking mechanism

e Check operation by applying battery voltage to key lock

solenoid harness connector.
Operating sound must be emitted.

KEY SWITCH

e Check continuity between terminals @ and ) of key |

switch harness connector.

WA

E

€D

Condition Cantinuity EF &

T . . EG

When key is inserted into key cylin- Yes o
der

When key is removed from key cyl- [FE

. Yes

inder

CL

STOP LAMP SWITCH

o Check continuity between terminais @ and @ of stop T

lamp switch harness connector.

Condition Continuity
When brake pedal is depressed Yes
When brake pedal is released No

Check stop lamp switch after adjusting brake pedal — refer to

section BR.

AT-179

EL

([}
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ON-VEHICLE SERVICE

SATE82C

AT solenoid harness
coennector

SAT327F

AN
Harness / w

terminal body

/

SATO95C

Control Valve Assembly — RE4F02A

1. Remove air cleaner, battery and its bracket.

2. Remove control valve cover.

3. Remove control valve assembly by removing fixing bolis
and disconnecting harness connector.

Be careful not to drop manual valve out of valve body.

4, Disassemble, inspect and assemble control valve assem-

bly. Refer to “REPAIR FOR COMPONENT PARTS", AT-200.

¢ Set manual shaft in N’ position, then align manual plate
with groove in manual valve of control valve assembly.

e Afler installing control valve to transmission case, make
sure that selector lever can be moved to all positions.

Control Valve Assembly and Accumulator —
RE4F04V

REMOVAL

1. Drain ATF from transaxie.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connector.

4. Remave stopper ring from A/T solencid harness terminal

body.

5. Remove A/T sclenoid harness from transmission case by
pushing on terminal body.

AT-180 _—



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator —
RE4F04V (Cont’d)

Unit: mm {in} 6
O s5bolts § = 40 (1.57) ’
@ 6 bolts ¢ = 33 (1.30)

Remove control valve assembly by removing fixing bolts.
Belt iength, number and location:

@ 2bolts ¢ = 435(1.713) Balt symbo! 0] ey o @l
g~ Bolt length "'
ﬂﬂmﬂ © Qgﬂﬂ . 400 33.0 435
- 1.575 1.299 1.713 o
' mm (in) ( ) (1.299) ( ) 1A
Number of bolts 5 6 2
al

e Be careful not to drop manual valve, tube connector, tubes
and servo release accumulator return spring.

7. Disassemble and inspect contro! valve assembly if neces-
sary — Refer to "REPAIR FOR COMPONENT PARTS,
AT-263.

SATOD4E CIL

T 8. Remove servoe release and N-D accumulators by applying
. Servo release accumulator compressed air if necessary. MIT
N W NS 7 W1

e Hold each piston with a rag.

INSTALLATION

e Set manual shaft in Neutral position, then align manual £
piate with groove in manual valve.

e After installing control vaive to transmission case, make
sure that selecior lever can he moved to all positions. ST

Revolution Sensor Replacement

1. Remove under cover. El.
2. Remove revolution sensor from A/T.
3. Reinstall any part removed.

Always use new sealing parts.

iy
L

AT-181 753



ON-VEHICLE SERVICE

VE30 engine models
=y i

Revolution
SENSor

SAT330F

SAT331F

VE30 engine models™ ™ S

o

i

N =T s

LS :r“ )
T - Caontrol cal?m
R I
— e SATa32F

SAT334F

Revolution Sensor Replacement {Cont’d)

Inhibitor Switch Adjustment

1. Remove control cable from manual shaft.
2. Set manual shaft in "N’ position.
3. Loosen inhibitor switch fixing bolts.

4. Insert pin into adjustment holes in both inhibitor switch and
manual shaft as near vertical as possible.

5. Reinstall any part removed.

6. Check continuity of inhibitor switch. — Refer to “Electrical
Components Inspection”.
VG30 engine {RE4F02A) AT-76
VE30 engine (RE4F04V} AT-150

AT-182
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ON-VEHICLE SERVICE

Move selector lever from “P" position to ‘17 position. You
shouid be able to feel the detents in each position.

H 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.

( M/ Control Cable Adjustment
Al

A

‘ SATCZEG EM

3. Screw lock nut X until it touches select rod end while
holding select rod horizontal, and tighten lock nut . LE
iyt e TFEL ey ks
4. Move selector lever from “P" position to 1" position
again. Make sure selector lever moves smoothly.

B &
FE
SATI58A GL
Differential Side Oil Seal Replacement
1. Remove drive shaft assembly. — Refer to section FA. AT

2. Remove oil seal.

FA
(21}
3. Install oil seal.
Apply ATF before installing. B
4. Reinstail any part removed.
§¥
SATT82 HA
Fl

=
esl]
=
Cpg?
=5

AT-183 755



REMOVAL AND INSTALLATION

SN

SATE58B

SATO37G

SATO44A

engine

@ Engine
[gusset)
to AST

SATT13H

Removal
e Disconnect drive shafts. Refer to Drive Shaft (section FA)
for removal.

¢ Remove bolts securing torque converter to drive plate.

a. Remove those bolis by turning crankshaft.

b. Immediately after transaxle is disconnecled, inscribe
matching marks on tforque converter and drive plate so that
they may be reinstalled in their original positions.

e Plug up openings such as oil charging pipe, etc.

Instailation

e Drive plate runout
Maximum aHowable runout;
Refer to EM section (“‘Inspection”, “CYLINDER
BLOCK™.)
if this runout is out of allowance, replace drive plate and
ring gear.

e When connecting torque converter to transaxie, measure
distance "A" to be certain that they are correctly assem-
bled.

Distance “A’’:
VG30 engine models
18 mm {0.71 in) or more
VE30 engine models
14 mm (0.55 in) or more

® Install converter o drive plate.

After converler is installed, rotate crankshaft several turns and

check to be sure that fransaxle rotates freely without binding.

VG30 engine models — RE4F02A
e Tighten bolts securing transaxie.

Tightening torque
Bolt No. o (kg_i fi-?b) ¢ mm (in)
1 30-40(31-4.1,22-30) 60 (2.36)
2 39 -49 (4.0 - 5.0, 29 - 36) 45 (1.77)
3 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98)
4 6-8(06-08 43-58) 20 (0.79)
5" 30 -40(3.1-41,22-30) 28 (1.10)

*Nuts and washers.

e Reinstall any part removed.

AT-184 756



REMOVAL AND INSTALLATION

SAT335F

Installation (Cont’d)
VE30 engine models — RE4F(4V
1. Tighten bolts securing transaxle.

Bolt No. Tl\'f:ﬁ:gf’n't?tr_‘?;)e £ mm (in)
1 39-49(4.0- 5.0, 29 - 36) 60 (2.36)
2 39 -49{4.0-5.0, 29 - 36) 80 (2.36)
3 30-40{3.1-41,22-230) 25 (0.98)
4 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98)
5* 30-40 (3.1 - 4.1, 22 - 30) —
6 43 - 58 (4.4 - 5.9, 32 - 43) 115 (4.53)
Front gusset or
Rear gusset 1o 30 -40 (3.1 - 4.1, 22 - 30) 25 (0.98)
engine

** Nuts and washers.

2. Reinstall any part remaved.
3. Check fluid level in transaxfe.
4

Move selector lever through all positions to be sure that

transaxle 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 transaxie is shified.

5. Perform road test — Refer to ""Road Testing".

V&30 (RE4F02A) AT-29
VE30 (RE4F04V} AT-100

AT-185
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Selector lever release huiton
Return spring

Seiector lever knob

0.D. controf switch

and posilion indicator lamp
harness connector

Position indicator

Shift Control Components

Position indicator lamp
Shift lock ralease knob
Snap pin

Washer

Wave washer

Selector rod

Insulater

AT-188

Detention switch (Shift and key)
Shift lock solenoid

Shift lock solenoid and

detention switch harness connector
Dust cover

Selector lever assembly

SATIREE

760



MAJOR OVERHAUL

Qil Channel
Ol. CHANNELS IN OIL PUMP COVER

High clutch pressure -

Torque converter in-pressure Reverse clutch pressure

Q{L High elutch pressure
m Qil pump discharge side

Bewie
(0]
@ ©
@]
O
o @]
o}
Oil pump suction side Torgue converter out-pressure

SATS43G

Terque converter
lock-up pressure

o]

OIL CHANNELS IN TRANSMISSION CASE

Torque converter in-pressure
Reverse clutch pressure
High clutch pressure

Band servo
pressure

Low clutch
release pressure

Line pressure

Torgue converter lock-up pressure Torque converter in-pressure
Oil pump feedback pressure
Line pressure

Low & reverse brake pressure

Low clutch pressure Line pressure

Torque converter
lock-up pressure Reverse clutch pressure

) High clutch pressure
Oil pump feedback /-

pressure

SATE63B

OIL CHANNELS IN CONVERTER HOUSING

Line pressure

High clutch pressure
Reverse clutch pressure

Torque converter in-pressure

Torque converter
{ock~up pressure

Line pressure

Eeedback pressure

Lock-up pressure

Reverse clutch pressure
High clutch pressure

Line pressure

SAT264B

AT-189 761
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DISASSEMBLY

Control cylinder

quH 9&

SAT932B

SAT929B

Disassembly

1.

2.

3.

4.

5.

Drain ATF through drain hole.

Remove torque converter.

Remaove control cylinder.

Remove control valve cover.

Disconnect harness connectors on control valve and
remove control valve assembly.

AT-190
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DISASSEMBLY
Disassembly (Cont’d)

6. Remove terminal assembly.

The terminal reirieving hooks will break if they are forced
inward too far. Bend them genily inward while pulling carefuily
outward on the terminal. Do not pull on the wires.

&

il

EA

7. Remove accumulator.

|
e

i
FIF &

F

‘? i
-k

8. Remove side cover.

Fa
SAT0D3SC EEa
9. Remove ouiput gear.
(&) 15 5T
'- \\) /&
= -~ i
TS s EE
A :—-Tt\\ =T
Ql /O\Ut } tdler gear /
u =
//\3 /p Rgs\au:‘ | J e /)
SATTEB HA
10. Draw out idler gear.
EL
(8

SATO03A

AT-191 _76;



DISASSEMBLY

Parking shaft
Spacer _G

Return sprmg

SATTB9

Speedometer
gear assembly

Thrust washer

Thrust washar
Q-ring
ﬂ‘%
Speedometer case

SATRBR

T 7@-\( ////é_ﬁh/““

- Governor shaft
-

Governor pin
chernor cap

Washer
[ Gasket {

SATI36B

SAT792

SATT93

Disassembly (Cont’d)

11. Remove parking pawl, return spring, parking shaft and
spacer.

12. Remove speedometer and speedometer gear.

13. Remove governor shaft.

14. Put transaxle assembly on wooden block and remove con-
verter housing.

15. Remove final drive assembly and reduction pinion gear.
16. After removing O-ring from input shaft, extract input shaft
from converter housing.

AT-192

764



DISASSEMBLY
Disassembly (Cont’d)

17. Remove oil strainer.

SATr94 E['\“:;

18. Remove differential lubrication tube and gutter.

T
4/1 Difterenti
()
gutter
2 - x

=i
e
e

19. Loosen band brake stem lock nut, then back off piston stem.

FA
R,
20. Remove brake band and high clutch & reverse clutch pack.
RR
ST
BIF
SATB688 HA&
Flexible tls(fpe e To prevent brake linings from cracking or peeling, do not
band brake stretch the flexible band unnecessarily. Before removing [
the brake band, always secure it with a clip as shown in the
i figure at lefi.
\ Leave the clip in posilion after removing the brake band. |y
Abproximately
2 mm (0.08 in) dia. wire SATESS

AT-193 765



DISASSEMBLY

SATT98

SAT800

4]

SATB02

Disassembly (Cont’d)

21. Remove one-way clutch, front carrier, rear carrier and low
clutch as a set.

22. Remove low & reverse brake clutches, and detach low &

reverse brake retainer snap ring pushing retainer.

23. Remove low and reverse brake piston with compressed air.

24. Remove bearing retainer assembly.

25. Remove band serveo snap ring.

AT-194

766



DISASSEMBLY
Disassembly (Cont’d)

26. Remove band brake servo, retainer and return spring.

SATBOS E |M|

-Manual shaft 27. Loosen manual shaft lock nuts and remove manual plate.
lock nut 28. Pull out retaining pin, then remove manual shaft. 1

il
FA |

)
Bl

e
o]

B

AT-195 ' 767



REPAIR FOR COMPONENT PARTS

Oil Pump

/

)
/

d
4
Friction ring
D O Vane ring

\—Vane ring

Cil pump cover

Cam ring
Return spring

Qil pump spring retainer

Seal ring
Pivot pin

O-ring §3¢

-
\ Vane

Rotor

SATE76C

DISASSEMBLY
1. Remove oil pump cover.

2. Remove return spring taking care not to damage converter
housing.

SAT807

AT-196
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REPAIR FOR COMPONENT PARTS

Oil Pump (Cont’d)
INSPECTION

1. Inspect oil pump cover, cam ring, rotor and vanes for dam-
age and visible wear.

2. Measure clearance between clutch housing and cam ring,
rotor and vanes in at least four places along their circum- @G
stances. The maximum measured value should be within
the specified range.

e Be sure to remove friction ring and vane ring when mea- [IA
suring clearance.

Standard clearance:
0.010 - 0.024 mm (0.0004 - 0.0009 in) S
{(Cam ring to oil pump cover)
0.017 - 0.031 mm (0.0007 - 0.0012 in)

Dial gauge

(Rotor to oil pump cover) LC
0.017 - 0.031 mm (0.0007 - 0.0012 in)
(Vane to oil pump cover) FE&
Wear limit: EC
Cam ring 0.024 mm (0.0009 in)
Rotor 0.031 mm (0.0012 in) =
Vane 0.031 mm (0.0012 in) e
* Measuring points If the clearance is out of above specification, replace oil
ATO00 pump as an assembly. cL
Clearance 3. Measure clearance between seal ring and ring groove.
*‘H* Seat ring Standard clearance: T
e 0.10 - 0.25 mm (0.0039 - 0.0098 in)

Wear limit:
0.25 mm (0.0098 in)

_ B,
SATE50 R
= Cam ri ASSEMBLY
am ring
1. Install cam ring, O-ring and friction ring. BR

>
= Frictien ring e

<2 4

- o

2. Install return spring and spring retainer.

AT-197 769



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

3. Assemble rotor, vanes, rotor support ring and vane rings.
Pay attention to direction of rotor.

Vane fing  punch mark
Vane @ —

AR

SATSETTC

4. Install cil pump cover.
Tighten down cover evenly in a criss-cross type pattern.

5. Rotate the pump when it has been assembled to ensure
that all parts have been correctly assembled.

6. Instail seal rings.

Refer to the figure at left for proper locations of the two differ-

ent types of seal rings.

A Small diameter
8: Big diameter

SATO09A

e These seal rings can be cut or deformed if they are improp-
erly seated in their grooves when the drum is instalted.
Clean the ring grooves carefully and fill them with petro-
leum jelly. Then install the rings making sure they fit inlo
the grooves as tightly as possible.

AT-198 : 770



REPAIR FOR COMPONENT PARTS

Control Cylinder

Snap ring
Cylinder plug
Snap retainer
O-ring \ \\

R
N

\ Control rod

\ Control cylinder

\ Gasket §74 SATS60B |

INSPECTION AND ASSEMBLY

Cantrol piston
e Inspect control cylinder body, control piston and cylinder
plug for scratches ar damage. Replace if necessary.
# When assembiing, pay attention to the direction of lip seal.

SATE70B

e After assembling, check the operation.

SAT812

AT-199 e
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

Upper body

Upper body separator gasket Q

Lower body separator gasket Q

Solenoid
separator gasket Q

Solenoid separator plate

Solenocid
separator gasket @

| Lower body Support plate
Solenoid body

Timing
solenoid valve

O-ring Q

4-unit solenoid !
valve assembly
{line pressure
solenoid valve,
{orque converter
clutch solenoid
valve, and shift
solenoid valves

A and B}
O 7-9nm
{0.7 - 0.9 kg-m, 5.1 - 6.5 ft-lb)

MAT227A

AT-200
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)
DISASSEMBLY

1. Remove solenoids.
a. Remove timing solenoid valve.
b. Remove O-ring from solenoid.

R"ﬂﬂ@\

EM

¢. Remove shift sclenocid valve A, shift solenoid valve B, line
pressure solenoid valve and torque converter clutch sole- 16
noid valve. -
d. Remove O-rings from solenoids.
EF &

SATE7IB CL

2. Remove solenoid body.
a. Place lower body facedown and remove bolts. NI

Be careful not to drop solenoid body.

A

@ R
SATS74B e

b. Place upper body face down, and remove solenoid body
with separator gaskets and separator plate. ER

¢. Remove separator gaskets, separator plate and oii filter
from solenoid body.

Oil fitter

SAT8758 Hﬁ!

o

Disassemble upper and lower bodies.
a. Place lower body facedown, and remove bolts, reamer EL
bolts and support piate. o

SATE768

AT-201 773



REPAIR FOR COMPONENT PARTS

il filter

SAT878B

=[S ;« =
%}“‘gfﬁaf
o
5 @)

‘0 | =50 550

Ball retainer
Ball
Qutside

=

Valve body

SAT582G

Control Valve Assembly (Cont’d)

b. Position upper body downward. Remove tower body with
separator plate and separator gasket attached to upper
body.

¢. Remove oil filter, separator gaskets and separalor plate
from upper body.

d. Check to see that steel balls are properly positioned in
upper body and then remove them from upper body.

AT-202

774



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

3-2 timing valve

Torque converter
% reliet valve -
D @ @ %v Low clutch

timing valve
1st ‘}% \|
reducing valve X
(&
Feedback /

accumulator
[ﬁ valve : <

= @
This valve is fixed. EF &
e
@ E
' Servo release
('(‘ ) timing vatve B
FE

Lock-up
control valve

/@1
2;—/, Q@ -
/ ﬁ L}\l I

g 3-4
‘ %Shlﬂ valve
| 7
| ’(}6 \% @ﬂ 74

Qa

shlﬂ valve 2-3 [BiR
shift valve

Manual valve

- &
Pilot valve —/ @

ﬁ BF
Pressure
|

Lock-up shuttle valve regulator valve {ﬁ N

[H) 2

Pressure modifier agccumulator valve
Plug

i

Sleeve ElL
DX

SATS97C

AT-203 775



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

Pilot valve

Manual valve

Lock-up shuttle
valve

Lock-up controt
valve

Pressure modifier
accumulatar valve
Feedback
Pressure accumutator
valve

regulator vahe

1-2 shift valve

1st reducing valve

Torque converter
refiefl valve

2-3
shift valve

34
shift valve

3-2 timing valve

This valve is fixed.—| e

Low clutch timing valve

Servo release
timing valve

SATS88C

AT-204
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REPAIR FOR COMPONENT PARTS

[REFiza]

SAT883B

h
-5
.
O AR
'@ \‘.\ /é

oo

arallet pin ' ¢ ’
teo % ,‘%43_

Hﬁiﬁ;@{;ﬁﬁ ﬁgﬂ__%\
F|_O___h:‘_r-: . -—K_\T_’ ‘Q S
P — \_\f ~

=
== = S
b O ﬁ\.“u——wﬁ\}t
of 00[o] o dee

SAT885B

=

A= ik ST
°<J__.\_

O
O
oF
Ol
Ry
N
A
ol
0”1
[
s}

SAT885B

Control Valve Upper Body (Cont’'d)
DISASSEMBLY

1. Remcve valves at parallel pins.
Do not use a magnetic hand.

a. Remove parallel pins while pressing their corresponding

plugs and sleeves.

Remove plug slowly to prevent internal parts from jumping out.

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

nal parts.

¢ If avalve 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.

po

Remove valves at retainer plates,

a. Remove retainer plates while pressing their corresponding

plugs, sleeves or springs.

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

nal parts.

e It a valve is hard to remove, lightly tap valve body with a

soft hammer.
e Be careful not to drop or damage valves, sleeves, etc.

AT-205
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

INSPECTION

Valve springs

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.

Inspection standard: Refer to SDS. AT-331

e Numbers of each valve spring in the figure on AT-203 are
the same as those in the SDS table.

e Replace valve springs if deformed or fatigued.

Control valves

satezen| @  Check sliding surfaces of valves, sleeves and plugs.

D : Quter diameter

g : Free length

ASSEMBLY

1. Lubricate the control valve body and all valves with ATF.
Install control valves by siiding them carefully into their
bores.

Be careful not to scratch or damage valve body.

e Wrap asmall screwdriver with vinyl tape and use it to insert
the valves into proper position.

SATA88EB

-— Pressure regulator valve —
Position plug in sleeve and install pressure regulator valve on

Plug upper body.

SATE89B

2. Install parallel pins and retainer piates.

SATEB3B

AT-206 78



REPAIR FOR COMPONENT PARTS

=
*‘;'0
==

\
SN

“SATBESE

SATO40C

SATS890B

SAT891B

Control Vailve Upper Body (Cont’d)
o While pushing plug, insiall parallel pin.

o Insert retainer plate while pressing their corresponding
plugs, sleeves or springs.

Control Valve Assembly
INSPECTION

Separator plates

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

Qil filter
Check to make sure that filter is not clogged or damaged.

Timing solenoid valve

Measure resistance — Refer to “Electrical Components
Inspection’’. AT-82

AT-207 779
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

Torque converler 4-unit solenoid valve assembly (Line pressure solenoid
cluteh solencid valve, torque converter clutch solenocid valve and shift
solenoid valves A and B)
e Check that filter is not clogged or damaged (line pressure
solenoid valve and torque converter clutch solenoid valve).
e Measure resistance of each soienoid valve — Refer io
“Electrical Components Inspection”. AT-82

Shift solenoid
valve B

Line pressure solenoid valve
Shift solenoid valve A
MAT228A

Fluid temperature sensor

Measure resistance — Refer to ‘'Elecirical Components
inspection’’. AT-81

]

SATBA3B

ASSEMBLY

1. Assembie upper and lower bodies.

a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.

Ball retainer
Ball

Valve body

SATE82G

b. Install upper body separator gasket, separator plate and
lower body separator gasket on upper body.

SATa78B

AT-208 780



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

¢. Fit oil fiter and install lower body on upper body.

ﬁl'l T..L -
T

Qi filter

TEn

d. Temporarily assemble lower and upper bodies, using
reamer bolt as a guide. s
ez
Be careful not 1o dislocate or drop steel balls and oil filter.
EF &

EC

n
nni

GL

2. Install solenoid body on control valve body.
a. Fiteil filter and install solenoid body separator gaskets and MT
separator plate on solenoid body.

il filter BA

SATBEGE

b. Instalil solenoid body on contral valve body and temporarily

tighten bolts. BE
8T
BF
SATEOTB HEA
c. Install accumulator suppoert plate and harness clips in their
0 < TR B = preper locations, and tighten all bolts. EL
2 gt g Bolt &:
g = = [0): 3.4 - 4.4 N'm (0.35 - 0.45 kg-m, 2.5 - 3.3 ft-ib)
e Keasin Other bolts: I
5 = 5 - () 7 - 9 N'm (0.7 - 0.9 kg-m, 5.1 - 6.5 fi-Ib) -
Accumulator
@ @ support plate
SATS8EB

AT-209 781



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

3. Install solenoid valves.

WEE §000 0 6 oC= . :
a. Attach O-ring and instail 4-unit solencid valve assembly on
) o solenoid body.
[0}: 7 -9 N'm (0.7 - 0.9 kg-m, 5.1 - 6.5 ft-b}
o] o ©
0]
&
SAT873B

—] b

Attach O-ring, and install and tighten timing sclenoid valve
firmly. .

-SATB89B

High Clutch

. . For the number of clutch sheats (drive
Spring retainer plate and driven plate), refer to the

Return spring
helow cross-section,
Piston Snap ring Q * : Salect with proper thickness,
oD

/J
Snapring @
Retaining plate *

Drive plate

L Retaining plate
DOriven plate

Dished plate {\
Dished plate

SATII7B

AT-210 782



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

DISASSEMBLY
¢ Compress clutch springs and remove snap ring from spring
retainer.

# Place clutch drum onto oil pump, and withdraw clutch pis-
ton with compressed air. 17

EC

™

INSPECTION AND ASSEMBLY

1. Check clutch drive plate facing for wear or damage. MT
Standard drive plate thickness:
1.6 mm (0.063 in)

2. Check for wear on snap ring, weak or broken coi! springs,
and warped spring retainer.

3. Lubricate clutch drum bushing, and install inher seal and
piston seal as illustrated. Be carefut not to stretch seals P
during installation.

e Never assemble clutch dry; always lubricate its compo-

SATE19 nents thoroughly. i
e Always install piston seal in direction shown in figure at
left.

4. Assemble piston, being careful not to allow seal 1o kink or BR
become damaged during installation.

Use Tool, which does not damage lip seal, 1o make sure the [ip T

seal goes into place. ©

(J26744.A)

SAT166A HA

e After installing piston, turn piston by hand to ensure that
there is no binding. EL

SAT37

AT-211 783



REPAIR FOR COMPONENT PARTS

SATE21

( > SATB22

SATS23

High Clutch (Cont’'d)

5. Install clutch springs.
8. Reinstall snap ring. Be sure snap ring is properly seated.

7. Install driven plates, drive plates, and secure with snap
ring.

8. Measure clearance between retaining plate and snap ring.
Always measure the existing minimum clearance, since
snap ring is a wave type.

Specified clearance:
Standard
1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit
2.6 mm (0.702 in)
Retaining plate of high clutch: Refer to SDS. AT-333

9. Check high cluteh operation using compressed air.

AT-212

784



REPAIR FOR COMPONENT PARTS

Low Clutch

7 Dished plate

Drive plate

Drlven plate
Retaining piate

Driven plate

\ Dished plate

Retaining plate %
Snap ring Q

L

Eor the number of clutch sheets (drive
plate and driven plate}, refer to the left
cross-section.

* : Select with proper thickness.

Low clutch hub

=

Snap ring Q

Spring retainer

C

/

Return spring

SATO00B
e Use Tool to remove the cluich spring snap ring.
{J34785;
® Service procedures for low clutch are essentially the same
as those tor high clutch, with the following exception:
Specified clearance between retaining plate
and snap ring:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
2.0 mm (0.079 in)
Retaining plate of low cluich: Refer to SDS. AT-333
SAT826
785

AT-213
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REPAIR FOR COMPONENT PARTS

Low Clutch {Cont’d)
e After assembly, check the operation of clutch.

= .\@

(Bodlh¥
/'\ This hole should

&
]

\,@;\‘ be closed,
Reverse Clutch
For the number of clutch sheets {drive

% SATO14A
plate and driven plate), refer to the left

Dished plate !
cross-section.
*  Select with proger thickness,

Snap ring Q

Driven plate

Retaining plate
Drive plate

Driven plate

Retaining plate %

Drive plate

\ Dished plate

Snap ring Q

Spring retainer
Return spring

Pistan

Qil seal @

Reverse clutch drum
SAT918B

Service procedures for reverse clutch are essentially the same
as those for high clutch, with the following exception:
¢ Remove reverse clutch piston.

AT-214
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

Specified clearance between retaining plate
and snap ring:
Siandard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
1.2 mm (0.047 in)

SATH29

Retaining plate of reverse cluich: Refer to SDS. AT-333

e After assembly, check the operation of clutch.
SATS830
Low & Reverse Brake
Retaining plate For the number of clutch sheets (drive
Driven plate or retaining plate plate and driven plate), refer to the
Driven plate left cross-saction.

% : Select with proper thickness.

Disted plate

Dished plate

Driven plate or
retaining plate

\R
Prr Drive plate

\ Retaining plate * (

\ Snap ring @

? Return spring

Snap ring Q \ Spring retainer

SAT919B

AT-215
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

. INSPECTION
Retaining plate ] ]
Part A (Driven plate or e Examine low and reverse brake for damaged cluich drive
retaining plate) plate facing and worn snap ring.
I Driven plate . . L
e Check drive plate facing for wear or damage; if necessary,
replace.

Specified clearance hetween retaining plate
and snap ring:

Standard
Drive plate 1.2 - 1.6 mm (0.047 - 0.063 in)
Dished plate Allowable limit
SATO39C 3.0 mm (0.118 in)
Retaining plate of low & reverse brake: Refer to SDS.

AT-335

Adjust clearance using driven plate at part A first.

If clearance exceeds specified value after using 5.0 mm (0.197
in) retaining plate {31667-23X08), remove driven plate and
install 3.4 mm (0.134 in) retaining piate (31667-23X00). Readjust
clearance by using another suitable retaining plate.

Brake Band and Band Servo

Spring retainer
Return spring
Accurmulator
¥ iston .
P O-ring 8
Servo
retainer
Snap
ring
\ Accurnulator
piston
assembly
] k ~
piston
™ assembly
Return \
spring T ~
Piston rod
Spring retainer
Return spring -
1
O-ring Q:‘
Servo piston
E-ring Q
Snap ring 39 SATB20B

AT-216
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REPAIR FOR COMPONENT PARTS

Brake Band and Band Servo (Cont’d)

INSPECTION

e Inspect band friction material for wear. If cracked, chipped
or burnt spots are apparent, replace the band.

e Check band servo components for wear and scoring.

SAT899 . M
Wﬁl’_ Planetary Carrier
ﬂ INSPECTION LC
Clearance e Check clearance between pinion washer and planetary car-
rier with a feeler gauge. EF &

Standard clearance: - EC

Front carrier 0.15 - 0.70 mm (0.0059 - 0.0276 in)
Rear carrier 0.20 - 0.70 mm (0.0079 - 0.0276 in) e

Replace if the clearance exceeds 0.80 mm (0.0315 in).
e Check planetary gear sets and bearings for damaged or

SAT9C1 worn gears. L
C'e”"’”“j Seal ring Bearing Retainer and Output Shaft n
i INSPECTION M

Measure clearance between seal ring and ring groove.
Standard clearance:
Refer to SDS. AT-340

Wear limit:
Refer to SDS. AT-340 [
Output shaft Bearing retainer
SATE34 A
ST33290001 Converter Housing and Transmission Case

BEARING OUTER RACE Bl

e Reduction pinion gear front bearing outer race.
§T
B
SATE35 HA
EL

(B):4

SAT836

AT-217 789



REPAIR FOR COMPONENT PARTS

Press-fit
as shown

SATE40

Converter Housing and Transmission Case
(Cont’d)

e Differential side bearing outer race

OIL SEAL
e Torque converter cil seal

e Differential side oil seal

AT-218
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REPAIR FOR COMPONENT PARTS

Final Drive

Differential side bearing adjusting shim
Differential side bearing @
) 74-88Nm
{7.5 - 9.0 kg-m, 54 - 65 f1-ib)

\; @ VIA

Differential case ’ c EM

Governor shaft drive gear
LG
: o
Differential Final gear EF &4
side bearing E@
Spacer
Side gear FE
/@ thrust washer
A
\ Pinion mate thrust washer \QJL
y Side gear
Pinion mate gear
T
Lock pin Q
Pinion mate shaft
Fa
SATB41
RA,
DISASSEMBLY

i. Remove final gear. ER

§T

BF

SMTE10 HA

2. Drive out pinion mate shaft iock pin and draw out pinion
mate shaft. EL

S5ATB42

AT-219 791



REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

3. Remove governer shaft drive gear.

SATB43

4. Drive out differential side bearing outer race and inner
cone.
SATB44
INSPECTION

1. Check mating surface of differential case, side gears and
pinion mate gears. Replace as required.

SAT845

Check clearance between side gear and differential case
with washer following the procedure below.
a Set Tool and dial gauge on side gear.

Dial gauge 2.

KV38105710
{J34284)

SMTB10A
b. Move side gear up and down to measure dial gauge deflec-
tion. Always measure gauge deflection on both side gears.
Clearance between side gear and
differential case with washer:
0.1 - 0.2 mm (0.004 - 0.008 in)
c. If clearance exceeds the specified value, check for wear
and replace necessary parts.
3. Check tapered roller bearings for wear, scratches, pitching
or flaking.
T L T o,
SMT616

AT-220 792



REPAIR FOR COMPONENT PARTS

SAT846

SATBAT

SATE48

SAT849

Final Drive (Cont’d)
ASSEMBLY

1.

Install the side gear and thrust washer in the differential
case.

2. Install the pinion mate gear and thrust washer in the differ-
ential case while rotating them. el
ki
M
3. Insert pinion mate shaft.
When inserting, be careful not to damage pinion mate washers. ¢
4. Measure clearance between side gear and pinion mate
gear, referring to “Inspection’. |f necessary, adjust. EE &
Side gear to pinion mate clearance: i
0.1 - 0.2 mm {0.004 - 0.008 in) =
Side gear thrust washer: B
Refer to SDS. AT-335 FE
5. Install pinion mate shaft lock pin using a punch.

Make sure that lock pin is flush with case. ~

6.

7.

8.

]
=)

install governor shaft drive gear.

(KD

Press on differential side bearing inner cone and outer
race. BE
Install final gear.

EL

([

AT-221 793
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ASSEMBLY

When installing/assembling needle bearing and bearing race, use the following illustrations as a guide

to installation procedures and locations.

1

i

(|

H
U

L

00

«(48414)
Jaysem
1SNy

Bujieaq
8|pasn

ful deug

Buts deug  Buis deug

Guts deug

. Buneaq
3|paaN

AT-222



ASSEMBLY

N 5
/ ' Differentiaf
P<7 gutter X T

"
Differential

A;/
“//O
" lubrication tube
- Hrce

SAT795

SAT794

SAT852

P

SATO0EA

1.

2.

3.

4.

5.

install differentiai lubrication tube and differential gutter to
converter housing.

install oil strainer.

Install detent spring assembly.

Pass parking rod into the hole in the manual plate and then
instali manual plate on manual shaft.

Install band brake servo, retainer and return spring and
secure with snap ring.

AT-223 795

T

EL
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ASSEMBLY

6. Install reduction gear.

a. Position reduction gear in transmission case so that it
meshes with idler gear.

b. Press reduction gear into place using a drift, and install
idler gear.

SAT921B

7. Install bearing retainer assembly.

a. Install seal rings onto bearing retainer with great care.
Clean the grooves and liberally apply petroleum jelly to
hold the rings in place. Otherwise, they could bhe cut or
deformed when the low clutch and carrier assembly are
installed.

SATO22A

b. Install bearing retainer assembly.

SATY22B

8. Install parking pawl and parking shaft.

SAT923B

9. Install spacer and return spring.

Return
spring

=

Spacer

SATH248

AT-224 796



ASSEMBLY

T 10. Install output gear.

"
AN e
s Gl
_—4/ o 22,
e -3

s W

Sl
SATOO2A Ell

11. Temporarily install side cover and gasket.

1 31.5{1.240) B &
) : 50.0 (1.969) EC
¢ 55.0 (2.165)
: 315 (1.240)
=i
Fe
SATY25B @IL

12. Lubricate low and reverse brake piston seal, then install
piston by tapping it evenly with Tool. MT

s =SS
=N l“\F“ Efy
e ] 'Hi-l‘ﬁ

(J34285Y, , o0 (¥

13. Install low and reverse brake retainer, and secure with
snap ring. I

14. Install low and reverse brake driven & drive plates and
retaining plate, then secure with snap ring.

AT-225 797



ASSEMBLY

SATA54

SATBES)

Snap ring

@E/- Meedle bearing
§ Front carrier assembly

P Needle bearing

Rear sun gear
¢

Qi

M Needle bearing

Rear carrier assembly

Bearing race
Needle bearing

Rear internal gear

Bearing race

Low clutch assembly

SATA5E

15. After low and reverse brake has been completely
assembled, measure clearance between snap ring and
retainer plate. If measurement exceeds specifications, it
can be adjusted by replacing retainer plate with one of a
different thickness.

Low and reverse brake clearance:
Standard
1.2 - 1.6 mm (0.047 - 0.063 in)
Allowable limit
3.0 mm (0.118 in)
Retaining plate of low & reverse brake: Refer to SDS.
AT-335

o Check low & reverse brake operation using air.

16. Assemble front carrier, rear carrier and low clutch.

AT-226
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ASSEMBLY

SAT85T

SATE59

Reverse clutch
assembly

®/—Bearing race
: —Needle bearing
I

High cluteh hub assembly

Needle bearing

Sun gear assembly

Bearing race

SATE6Q

17. Install carrier set.

18. Install one-way clutch assembly while rotating front carrier

with high clutch hub.

19. Remove high clutch hub, and install clutch snap ring.

20. Assemble reverse clutch and high clutch.

AT-227

799

WA

=0

LG

EF &
EC

MT

§F

A

EL
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ASSEMBLY

21. Instail reverse and high cluich as a pack.

SAT881

Thrust

1

L

Bearinr
race

L1: Total end play
L2: Clutch pack end play

washer 7 Converter
Y| e | POUSING
|\ _'

High clutch and
reverse clutch
assembly

©®

Transmission
case

7~ Needle
bearing

22. Instail brake band and anchor pin. Temporarily tighten
anchor bolt by hand.

23. Adjust total end play and clutch pack end play as follows:

SATE62

SATS83

— Total end play —

a. Remove thrust bearing race from high clutch drum.

b. Install needle bearing on top of oil pump caover.,

AT-228
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ASSEMBLY

(434290-7)

d.

g.

Place Teools (bridge and gauging cylinder} on machined
gasket surface of converter housing. Allow gauging cylin-
der to rest on needle bearing and lock it in place with
thumbscrew.

Insert Tool (total end play gauging plunger) into gauging
cylinder.

Place bridge, legs up, onte machined gasket surface of
transmission case, allowing gauging plunger to rest on sur-
face where bearing race was removed. Lock plunger in
place.

Remove bridge and use feeler gauge to measure gap
between gauging cylinder and shoulder of gauging plug-
ger.

Use your feeler gauge reading to select appropriate bear-
ing race thickness from following chart:

Oil pump housing bearing race: Refer to SDS. AT-340

— Clutch pack end play -~

a.

Place Tools (bridge and gauging cylinder) onto machined
gasket surface of transmission case and allow cylinder to
rest on high clutch drum. Lock cylinder into place.

Gl

i

EM

AT-229 801
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High clutch and reverse
clutch assembly

N ——

SATEBS)

Differential side
bearing adjusting shim-,
4

SATHEES

e You are now measuring dimension “C".

b. Now, insert Teo! (clulch pack gauging plunger) into gaug-
ing cylinder.

¢. Piace bridge, gauging cylinder, and gauging plunger onto
machined gasket surface of converter housing. Make sure
thrust washer is removed. Lock gauging plunger in place.

d. Use feeler gauge to measure gap between gauging cylin-
der and shoulder of gauging piunger.

e. Use your feeler gauge measurement and following thrust
washer chart to select correct washer thickness to give
proper clutch pack end play:

Clutch pack thrust washer: Refer to SDS. AT-339

24. Adjust differential side bearing preload as follows:

AT-230
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SATBEY|

Transmission case

SATE70

Bearing inner cane

SATE71

a.

®

Remove left side bearing inner cone from transmission
case.

Il

B

Place Tools (bridge and gauging cylinder) onto machined
gasket surface of transmission case and allow gauging cyl-
inder to rest on bearing mating surface. Lock cylinder into

place.

You are now measuring dimension “E".

Put final drive assembly into converter housing, then put
side bearing inner cone on differential case. Bl
Hold inner bearing cone in place while spinning final drive
assembly in order to seat bearings.

ST
Bl
A
Insert Tool (differential side bearing gauging plunger) into
gauging cylinder. EL
DX

AT-231 803



ASSEMBLY

i.  Place bridge, gauging cylinder, and gauging plunger onto
machined gasket surface of converter housing and allow
gauging plunger to rest on surface of bearing inner cone.
L ock plunger in place.

g. Use feeler gauge to measure clearance between gauging
cylinder and shoulder of the gauging plunger.

h. Use your feeler gauge reading and following chart to select
appropriate side bearing preload shim(s).

Differential side bearing adjusting shim: Refer to SDS.
AT-336

——

i. Install selected shims and left side bearing inner cone.
P @z
“ﬁ\. /{ZI-Drift

SATE73

25. Install input shaft.

SATH74

26. Install selected thrust washer and bearing on oil pump
cover,

SAT926B

AT-232 804



ASSEMBLY

27. Place gasket on transmission case and install converter
W housing.
'3
Tightening torque .
| Bolt N-m (kg-m, ft-b) £ mm (in)
Detail: (F) g @& 315 (1.240) &
21-23(21-2315-17)
@
Coce © 27 {1.06) A,
19-23(1.9-23, 14 -17)
Convearter housing (i) 31.5 (1.240)
® 43 - 47 (4.4 - 4.8, 32 - 35) 35 (1.38) Efy
® 21-25(2.1-2.6, 15 - 19) 50 (1.97)
® 43 -47 (4.4 - 4.8, 32 - 35) Le
39 (1.54) e
®
45 - 47 (4.6 - 4.8, 33 - 35) B
m 35 (1.38) EE &
Always use new bolts at portions @, @, @ and (I as they
are self-sealing bolis. Apply ATF to thread of other bolts by that
fix converter housing to transmission case when installing =
them.
CL
28. Install O-ring onto input shaft.
W

=4
[l
29. Adjust output shaft and idler gear bearing preload as fol-
lows: =0
Ui Rk

a. Remove side cover temporarily installed.

b. Remove ouiput gear and idler gear bearing cuter races and
shims. (The races will interchange, so be sure to keep each &7
race with its correct bearing.)

SATH?7 A

¢c. Place Tools (bridge and gauging cylinder) onto machined
gasket surface of side cover. Allow gauging cylinder to
drop into output gear bearing race bore until it botioms.
Lock cylinder in place with the thumbscrew.

=4

AT-233 805
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H (Output gear side)

K {(Reduction gear side}

Side cover

SATa7E

e You are now measuring dimension “H'".
d. Putcorrect bearing races on the cutput gear and idler gear
bearings, and turn races to seat bearing.

Place Tool (output gauging plunger) into the gauging cylin-
der.

o

—n

Now, place bridge onto machined gasket surface of trans-
mission case and allow gauging piunger to drop onto rear
surface of output gear bearing race.

g. Lock gauging plunger in place with thumbscrew. Use feeler
gauge to measure gap between gauging cylinder and
shoulder of gauging plunger.

h. Use feeler gauge reading to select the correct shim(s) from
following chart:

Output shaft bearing adjusting shim: Refer to SDS. AT-338

i. MNow, measure for the correct prelcad shims at the idler
gear bearing in the same way. Place bridge onto machined
surface of side cover and aliow gauging cylinder to drop
until it contacts idler bearing race mating surface.

AT-234
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# You are now measuring dimension “K’’.
H {Dutput gear side)
K (Reduction gear side)
H @Gl
Stde cover 2
SAT878 E"w
j- Lock gauging cylinder in place. Insert Tool (gauging
plunger) into gauging cylinder and place bridge onto ;&
machined surface of case, so that gauging plunger meets
idler bearing race rear surface.
EF &
FC
FE
el

k. Lock gauging plunger in place and use feeler gauge to
measure gap between gauging cylinder and gauging BT
plunger.

I.  Use your measured distance and the following chart to
select correct shim(s) for idler gear bearing preload.

Idier gear bearing adjusting shim: Refer to SDS. AT-338

A
[RF
m. Instail selected shim(s) and bearing outer races.
S
SAT880 [”Jl]f@\\
30. Move manual lever until parking pawl engages idler gear.
Fenler gauge Measure clearance between parking pawl and parking EL
actuator.
If clearance is outside specifications, replace parking pawl.
Parking pawl: : Refer to SDS. AT-339 By
Parking pawl _-——ﬁ_\/
Clearance *'L"':
0.25 - 0.50 mm (0.0098 - 0.0197 in}  ga7ag

AT-235 | 807
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Parking pawl

Identification letter

SAT914

& : 31.5(1.240)
® : 50.0{1.969)
© : 55.0 (2.165}
® : 31.5(1.240)

SAT925B

SATER3

Example:
When parking pawl with identification letter "'E”" is used:
Clearance “L" is larger.
— Replace with parking pawl with identification letter
“D”,
Clearance “L"” is smaller.
— Replace with parking pawl with identification letter
B

31. Install side cover and gasket.
Always use new bolts at portions and (0 as they are self-
sealing bolts. Apply ATF to thread of other bolits by that fix side
cover to transmission case when installing them.

Bolts &) and ) :

[3): 19 - 23 N'm (1.9 - 2.3 kg-m, 14 - 17 ft-Ib)

Bolts and @ :

[(: 21 - 23 N'm (2.1 - 2.3 kg-m, 15 - 17 fi-Ib)

32. Insert Tool into final drive portion to see if internal parts
rotates smoothly. Rotating in direction “B"” is slightly
harder than in direction "A™".

If abnormalities are noted, proceed with the following:

e Disassemble paris to see if they are properly assembled.

e Readjust bearing preloads of final drive, output shaft and
idler gear.

33. Adjust brake band.
a. First tighten anchor end pin.
Anchor end pin:
[}: 4-6 N'm (0.4 - 0.6 kg-m, 2.9 - 4.3 ft-Ib)
b. Back off anchor end pin“N'"' turns.
Number of returning revolutions for
anchor end pin “N™:
5.25 turn
c. Tighten lock nut while helding anchor end pin stationary.
Lock nut:
[C): 31 - 42 N'm (3.2 - 4.3 kg-m, 23 - 31 ft-Ib)

34. Install terminal assembly, paying attention to the direction
of its hook.

AT-236

808



ASSEMBLY

SAT928B

SATQ22C

SATI32B

35. Install accumuiator and spring.

36. Insert manual valve to control valve body, then assemble

them to transmission case.
Bolt & :
[C): 3.7 - 5.0 N‘m (0.38 - 0.51 kg-m, 2.7 - 3.7 fi-Ib)
Other bolis:
[OJ: 7 -9 N-m (0.7 - 0.9 kg-m, 5.1 - 6.5 fi-Ib)

e Pay aitention to the direction of manuat valve groove.

A

[
(RAA)

37. Connect harness connectors between terminal assembly

and solenoids.

38. Put gasket on transmission case and install vaive cover.
Always use new bolts as they are self-sealing bolts.

AT-237
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v

3

Control cylinder

@\
!

o T)

\y/=y

an m "‘
)|

i =D
2’ ‘v.’v‘-?" o[
— @D\. b
:?F'E\.'olu—tion"sensor (".‘ ‘l
SAT934B
T g

. Gasket

Governor cap

Governor shaft
1 .

SATY35B

Speedometer
gear assembliy

SATE72

39. Install control cylinder.

40. Install revolution sensor.

41, Install governor shaft.

42. Install speedometer parts.

43. Pour approx. 2 liters (2-1/8 US qt, 1-3/4 imp qt} of automatic
transmission fluid into converter housing.

44. Install torque converter to converter housing.

Be careful not to scratch front oil seal.

45. Apply sealant to threads of drain piug and install it in place.

46. Install inhibitor switch to transmission case.

47. Adjust inhibitor switch. Refer to On-vehicle Service. AT-182

48. Make sure that manual lever cperates smoothly.

AT-238
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MAJOR OVERHAUL

CICECROIICRORS

Band servo piston
Reverse clutch drum
Converter housing
Qil pump

Brake band
Reverse clutch

High clutch

Front planetary gear

RE4F04V

LI
e
VS

»w—!za‘![hm‘

CHCRORCRERCR®)

Low one-way cluich
Rear planetary gear
Forward clutch
Overrun clutch

Low & reverse brake
Output gear

Idler gear

AT-239

PEEC@P®E@

)

A

EM

CL

M

B
ST
AF
SATOS3F M
Mimg
Forward one-way clutch
Pinion reduction gear EL
Final gear -
Differential case
Input shaft |y
Torque converter
Viscous coupling
811
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DISASSEMBLY

Drain ATF through drain plug.
Remove torque converier.

My —

@)
4

\ i'I F’;;l\.l‘.

SATQ(8D E Rjﬂ

3. Check torgue converter one-way ciutch using check tool as
shown at left. LE

a. Insert check tool into the groove of bearing support built
into one-way clutch outer race.

b. When fixing bearing support with check tool, rotate one- EF &

i way clutch spline using screwdriver. 0
\ ¢c. Check that inner race rotates clockwise only. If not, replace
t torque converter assembly. FE
N
N
F Bend a wire and use L
i it as a check tool.
g Approx. 3.0 (0.118)
=] [Bend a 1.5 {0.059) dia. _
o _wire In half.] M
= Outer race
=3
-3
<
Approx.
15 {0.59}
Inner race _.
2 i
Unit: mm {in) One-way clutch
SAT008D RA
o 4. Remove oil charging pipe and oil cooler tube.
 Dipstick tube H-'ﬂ ) EIE
- i 4 ;{ Afuminum BR
% "Cj% washer
= |
i AP
;@U Aal P (“"T
-] &ﬂ»t{_;_ o
. [ (- N2 N e
E/’ R A
R S El
O-ting Oil cooler
Aluminum % é tube
h ;
washer SATOOTF _ HA
5. Set manual lever to position "“P”.
6. Remove inhibitor switch. EL
oK

SATO11D
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DISASSEMBLY

7. Remove oil pan and oil pan gasket.

e Do not reuse oil pan bolts.

8. Analyze foreign materials in oil pan to trace possible
causes of malfunction. If the fluid is very dark, smells
burned, or contains foreign particles, the frictional material
(clutches, band) may need replacement. A tacky fiim that
will not wipe clean indicates varnish build up which can
cause valves, servo, and clutches to stick and may inhibit
pump pressure,

SATO03F

8. Remove control valve assembly according to the following

Unit: mm (in) procedures.
O 5hbolts g = 40 (1.57) a. Remove control valve assembly mounting bolts (), & and
@ 6bolts ¢ = 32 {1.30) ®

® 2bolts { = 43.5(1.713)

SATGO4F

/@) — } b. Remove stopper ring from terminal body.
I

Stopper/ring \\ /C)

Terminal body
~_’ =y

7/@9
LA

==
A/T solenoid
“—harness

/ / ///SATD15D

(]
-
L‘\

c. Push terminal body into transmission case and draw out
solenoid harness.

SATO16D,

AT-244 816



DISASSEMBLY

Manual valve

SATO0SF

Return spring
servo release accumulator piston

N-D accumulator pistan

@

¥ 93:0))

— )
Servo release accumualor piston

/ w@%')/// SATO18DA

Contact
surface

NN
SRR

Servo release accumutator piston % SAT623DA

10. Remove manual valve from control valve assembly.

A

EM
11. Remove return spring from servo release accumulator pis-

ton. LC

T
=nl
=]

FE

12. Remove servo release accumulator piston with com-
pressed air. MT
13. Remove O-rings from servo release accurmulator piston.

A,

RA

14. Remove N-D accumulator piston and return spring with
compressed air. BE
15. Remove O-rings from N-D accumulator piston.

8T
BF

({4

16. Check accumulator pistons and contact surface of transmis-
sion case for damage. L

17. Check accumulator return springs for damage and free
length.

AT-245 817



DISASSEMBLY

Li als <@
(tltpp?:ces) ? T—f‘@\\\
A

SATOOVF

Final drive

assembly
e- ,Tm“f s

SAT228F

18. Remave lip seals.

19. Remove tube and sleeve.

20. Remove converter housing according to the following pro-
cedures.

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

c. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

AT-246
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DISASSEMBLY

22. Remove differential side bearing outer race from transmis-

sion case.
Gl
WA
SATO10F; EM
23. Remove differential side bearing adjusting shim from trans-
mission case. LG
EF &
EC
FE
A\ \\N\@:ﬂ/
* . Select correct thickness. —~_ > SATE31D @L
24. Remove differential side bearing outer race from converter
housing. MT

A&
| 25. Remove oil seal with screwdriver from converter housing.
{ —r_%@ e Be careful not to damage case. [BE
=T e Tty
K_/ 1 Ny “, ’DF
\\&:/ ff /A[
N ~AL ST
s SAT032D EA&
26. Remove oil tube from converter housing.
EL
DX

SAT230F

AT-247 819



DISASSEMBLY

Oil pump
assembly

SATO12F

@/Bearing race
©/—Thru5t washer

SATO13F

SAT186F

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

b. Remove oil pump assembly, baffle plate and gasket from
transmission case.

c. Remove thrust washer and bearing race from oil pump
assembily.

28. Remove brake band according to the following procedures.
a. Loosen lock nut, then back off band servo anchor end pin.

b. Remove brake band and strut from tfransmission case.

AT-248
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DISASSEMBLY

40 - 50 (1.57 - 1.97)

e—
40
(1.57)
L 1.

Unit: mm {in)
SAT039D

SAT040D

Input shaft assembly

SATSEEF

Needle bearing /@‘

Needle U
bearing

SATS67F

29.

C.

To prevent brake linings from cracking or peeling, do noi
stretch the flexible band unnecessarily. When removing the
brake band, always secure it with a clip as shown in the

figure at left.
Leave the clip in position after removing the brake band.

MA

EM

Check brake band facing for damage, cracks, wear or

burns.

Remove input shaft assembly (high clutch), reverse clutc
and front sun gear accerding to the following procedures
Remove input shaft assembly (high clutch) with revers
cluich.

Remove input shaft assembly (high clutch) from revers
clutch.

LG

EF
EC

FlE

h

~ o MIT
e

e

HA

Remove needle bearings from high ciutch drum and check

for damage or wear.

AT-249

EL
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DISASSEMBLY

High clutch hub
@From sun gear
FOLS
7

SATSE8F

High clutch hub\@

Need!e bearing

Front sun gear

Bearing race

SATO19F]

SATQ20F

p

o/

d. Remove high clutch hub and front sun gear from transmis-
sion case.

e. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear.

f.  Remove bearing race from front sun gear and check for
damage or wear.

30. Remove needle bearing from transmission case and check
for damage or wear.

31. Apply compressed air and check to see that low and
reverse brake operates.

32. Remove low one-way clutch and front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

AT-250

822



DISASSEMBLY

b. Remove low one way clutch with a hook made of wire.

s @l
. =3 -
/ m
| tad
\\\ k\@% [["?{}—@ WA
Hooking tool < ~
made of wire.‘:’_"//\g/chf\\\:\‘\&
Q/L m (OB ~ _
=1 ‘W\— EM
LC
-
Approx. 3 mm (0.12 in) dia. EF &
EG
Cut these area —_ |
i
SATO21F CL
Screwdriver c. Remove snap ring with flat-bladed screwdriver.
MIT

SAT022F R

' _ d. Remove front planetary carrier with low and reverse brake
Front planetary carrier piston and retainer. 35

Low and reverse
brake piston
and retainer

ST
BlF
SATOZSF HA
Spring retainer e. Remove low and reverse brake spring retainer.
¢ Do not remove return springs from spring retainer. EL
im)

AT-251 823



DISASSEMBLY

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Low one-way clutch

SATO048D
Low and reverse g. Remove needie bearing, low and reverse brake piston and
brake piston retainer from front planetary carrier.
and retainer
Front planetary
carrier Black side
Needle bearing N 1
T
SAT024F|
\ Clearance h. Check front planetary carrier, low cne-way clutch and nee-
—— dle bearing for damage or wear.
i. Check clearance between planetary gears and planetary
carrier with feeler gauge.

Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in}
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

SATO25F

33. Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission
case.

SATO26F

h. Remove rear sun gear from rear planetary carrier.
Rear sun gear

Take care of its direction.

Rear planetary carrier

Uiy,

V/‘_'_ 4
7y

R A

SATOZ7F

AT-252 824



DISASSEMBLY

carrier

Needle bearlng\@ 4 LV”
Rear planetar 7
P y d Black side

Needle bearmg\. '
I:I

SATO28F

Clearance
I

/— Feeler gauge

e

SAT054D

Rear internal gear

Forward clutch hub

SATO29F

QOvearrun clutch hub

SATO30F

Overrun cluich hub

Needle bearing

SATO31F

C.

34.

35,

36.

Remove needle bearings from rear planetary carrier
assembly.

Check rear planetary carrier, rear sun gear and needle
bearings for damage or wear.
Check clearance between pinion washer and rear plane-
tary carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds
allowable limit.

Remove rear internal gear and forward clutch hub from
transmission case.

WA

B

=
[

EF &

Fi
Remove overrun clutch hub from transmission case.
BIF
HA
Remove needle bearing from overrun clutch hub and check
for damage or wear. .
ElL
(DX
825

AT-253



DISASSEMBLY

agnbuithin

w//_-=_,-','-_L'_g.,
e ||

e

Farward clutch

SATO32F

Black side
Needle bearing &
-4 i

SATO32F

SAT3I4F

SAT440D

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from fransmission case.

39. Remove output shaft assembly according to the following
procedures.

a. Remaove side cover bolts.

Do not mix bolis & and ®.

e Always replace bolts ® as they are self-sealing bolis.

b. Remove side cover by lightly tapping it with a soft hammer.

® Be careful not to drop output shaft assembly as output shaft
assembly may be removed together with side cover.

¢. Remove adjusting shim.

AT-254

826



DISASSEMBLY

SATO35F

Soft
hammer

SATOS1D

d. Remove output shaft assembly.

)
H\"ﬁ'll )

Iyl
=
=

¢ If output shaft assembly was removed together with side

cover, remove side cover by tapping it lightly with a soft LE

hammer.

e. Remove needle bearing.

=)

P

40. Disassemble reduction gear according to the following p'ro—
cedures. BIE

a. Set manual lever to position "P" to fix idler gear.

b. Unlock idler gear lock nut using a pin punch.
ST
IS F
A,

c. Remove idler gear lock nut.

¢ Do not reuse idiler gear lock nut. =
(D3

AT-255 827



DISASSEMBLY

d. Remove idler gear with puller.

SAT841D

e. Remove reduction gear.
@ f.  Remove adjusting shim from reduction gear.

Adjusting
shim

SAT916D

(@)

Qi
=SN0 P
(?arking pawl

W

41. Remove return spring from parking shaft with screwdriver.

42. Draw out parking shaft and remove parking pawl from
transmission case.

43. Check parking pawi and shaft for damage or wear.

SATO39F

A 44, Remove parking actuator support from transmission case.
} 45. Check parking actuator support for damage or wear.

Parking actuator \ \
support \M
K—F

SATGE6D

46. Remove side oil seal with screwdriver from transmission
case.

SATO40F

AT-256 828



REPAIR FOR COMPONENT PARTS

Manual Shaft

Oil seal b3d 47 - 55 fi-Ib)

Detent spring

/P/Helaining pinQE

G-

»
Retaining pin 679 i q\ \ |1

Parking rod

Parking
rod plat

Manual shaft

Retaining pin Q e

Manuel plate SAT549G

REMOVAL
1. Remove detent spring from transmission case.

=G
/é\/%{j /éu

qftgf géﬁw&’ﬁ “
; ide pin
A ~
g &
? Mt spring
(N

SATC42F

2. Drive out manual plate retaining pin.

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

e
Parking rod
/ e/ "‘g
/

CL

W

FA

AT-257 629



REPAIR FOR COMPONENT PARTS

SATO49F

SATO44F)

SATO45F

Manual Shaft (Cont’'d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual piate from fransmission
case.

8. Remove manual shaft oil seal.

INSPECTION
e Check component parts for wear or damage. Replace if
necessary.

INSTALLATION
1. Install manual shaft oil seal.
e Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission
case.
4. Install manual shaft retaining pin up to bottom of hole,

AT-258
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REPAIR FOR COMPONENT PARTS
Manual Shaft {Cont’d)

Parking rod plate 5. Install parking rod to parking rod plate.
areee _ 6. Set parking red assembly onto manual shaft and drive
Parking rod retaining pin.
Both ends of pin should protrude.
Gl
Approx.
3 mm (0.12 In)
Retaining pin (A,
SATO46F EM
7. Drive manual pfate retaining pin.
Both ends of pin should protrude. LE
Approx. £ @
3 mm (0.12 in) E@
Retaining pin
FE
SATO47F GL
/\U’/ﬂ) A 8. Install detent spring.
/——— 4 QX MT
PO
__J}—Tl Guide pin B
E
gt g )é AT
L—
e
SATO42F Rﬂ\
Oil Pump
Oll pump hausing oil seala
S
O-ring@ UT
Oil pump cover QOuter gear BE
Inner gear
HA&

7-11Hm
{0.7 - 1.1 kg-m,
5.1 - 8.0 fi-Ib)

. Apply ATF.
: Apply petroleumn jelly,
Seal ring Q ® ®©

SATOSOFA

AT-259 831



REPAIR FOR COMPONENT PARTS

SATOg0D

SATCE1F

Inner gear

Quter gear

SAT092D

SATO93D

SATQOR4D

Oil Pump (Cont’d)
DISASSEMBLY
1. Remove seal rings by undoing hooks.

2. Loosen boits in a crisscross patiern and remove oil pump

caver.

3. Remove inner and outer gear from gil pump housing.

4, Remove O-ring from oil pump housing.

5. Remeove oil pump housing oil seal.

AT-260
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)
INSPECTION

Oil pump housing, oil pump cover, inner gear and outer
gear
# Check for wear or damage. al

A&

EMI
Side clearance
Dial gauge e Measure side clearance between end of oil pump housing [
/ and inner and outer gears in at least four places along their
Span (180 mm circumferences. Maximum measured values should be .,
within specified positions. :E.r@“
s

Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
e If clearance is less than standard, select inner and outer [FE
gear as a set so that clearance is within specifications.

n Inner and outer gear:
Oil pump Inner gear gear Refer to SDS, AT-337 e,
housing o Ifclearance is more than standard, replace whole oil pump
assembly except oil pump cover.

M

=4

% : Measuring points

SATDY5D [

e Measure clearance between outer gear and oil pump hous-

ing. BR
/ Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in}
Allowable limit: &T
0.181 mm (0.0071 in)
e [f not within allowable limit, replace whoele oil pump assem-
bly except oil pump cover. BIF
SAT096D HVA
Clearance Seal ring clearance
e Measure clearance between seal ring and ring groove. EL
Standard clearance:
i 0.036 - 0.176 mm (0.0014 - G.0069 in)
Allowable limit: 133

A 0.176 mm (0.0069 in)
éb/ | Seal ring| @ |f not within allowable limit, replace oil pump cover assem-
< bly.

SATCS7D
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REPAIR FOR COMPONENT PARTS

ST33400001
(J34286)

SATH00D

SATCE3D

Inner gear

Cuter gear

Qil pump housing

SATDE2D

SATD51F

SATO80D

Oil Pump (Cont'd)

ASSEMBLY
1. Install cil seal on oil pump housing.

2. Install O-ring on oil pump housing.
¢ Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
¢ Be careful of directicn of inner gear.

4. Install cil pump cover on gil pump housing.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assem-
bly on oil pump housing assembly, then remove masking
tape.

b. Tighten bolis in a crisscross pattern.

5. Instiall new seal rings carefully after packing ring groove
with petroleum jelly and attach hooks.

e Do not spread gap of seal ring excessively while insialling.
The ring may be deformed.

AT-262
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

€l
o (9 7-9(07-09 51-65
2 MA
DI
34 - 44 EM
g =~ | @H(o.ss - 0.45, E
M 25-3.3)
. [3) oo———~—($ (6 pieces)
ﬁ({rﬂ/ i T
EF &
15 EC
FE
(N
MT
7-9(07-09 51 -565)
FA&
[DJ : Nem {kg-m, fi-b)
SATO52F
1} Oil sirginer (8@ Check ball a8 Pilot fifter BRE
(2 O-ring (@ Lower separating gasket d® Upper inter separating gasket o
@ Clamp 49 Separating plate @ Separating plate
c) Termma! body 4D Lower inter separating gasket 48 Upper separating gasket a
(3 O-rings 42 Support plate @ Steel ball ST
(8) Control vaive lower body i3 Steel ball # Control valve upper bod
() Oil cooler relief valve spring d Control valve inter body PP y
BE
A
DISASSEMBLY EL
Disassemble upper, inter and lower bodies.
Bolt length, number and location:
DX
Bolt symbol a b C d e f
Bolt length *'€" mm {in)| 13.5 58.0 40.0 66.0 33.0 78.0
b o (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)
Number ot bolts 6 3 6 11 2 2

: Reamer bolt and nut.

-
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’'d)

Nut
Lower body ﬁ
(©® Bolt : [
P Inter body
%/ Upper body
Support j
plate -\'
‘ (f) Reamer
Section Y—-Y bolt

Secticn Z—Z2
SATOGOF
]

a. Remove bolts @, @ and nut & and remove oil strainer

O from control valve assembly.

strainer

Solenoid 2 b. Remove solenoid valve assembly and line pressure sole-
assembly ———- noid valve from control valve assembily.

E}:m—-— 0
Line pressure -
solenoid Sering SATOB2F
¢. Remove QO-rings from solenocid valves and terminal body.
SATOB3F

- AT-264 836



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

d. Place upper body facedown, and remove bolts @, @® and

nut 8.

WA

EM

e. Remove inter body from lower body.

LC

EF &
EC

FE

SAT432D

Accumutator f.  Turn over lower body, and remove accumulator support
m support plate plate. MT

FA&
Lower body
Inter & upper bodies

SATI0OD Rtﬂ\

g. Remove bolts (8, separating plate and separating gasket
Check ball Line pressure from lower bod o
relief valve A y. . R BRE

spring h. Remove steel balls and relief vaive springs from lower

body.

¢ Be careful not to lose steel balls and relief valve springs. &7

BIF
Section A—A
SAT110D H'A
Inter body i.  Remove inter body frem upper body.
EL
DX

Scparating
plate and
gaskets

Upper bedy

SATOB5F)
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REPAIR FOR COMPONENT PARTS

@ § balls

SATCEEF

SATOG7F

SATS50G

SATE51G

Shift solenocid valve B
Shift sclenoid valve A

Torque converter
clutch solenoid
valve

Overrun clutch solenoid valve

Line pressuer
solenaoid valve

MAT228A

Control Valve Assembly (Cont’d)

j- Check to see thal steel balls are properly positioned in inter
body and then remove them from inter body.

o Be careful not to lose steel balls.

k. Check to see that steel balls are properly positioned in
upper body and then remove them from upper body.

¢ Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

e Check to see that retainer plates are properly positioned in
upper body.
e Be careful not to lose these parts.

Oil strainer
o Check wire netting of oil strainer for damage.

Shift solenoid valves A and B, line pressure solenoid

valve, torque converter clutch solenoid valve and

overrun clutch solenoid valve.

e Measure resistance -— Refer to “ELECTRICAL SYSTEM".
AT-155

AT-266
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REPAIR FOR COMPONENT PARTS

E T
2
[=Jrey
- @
o T
O E
g
[a =t
¢ (Lengih)
SAT138D
& 5 balls
SATO67F
Upper inter
separating
gasket
Separating
plate
Upper
separating
gasket
SATO72F
Separating
plate &
gasket
Reamer bolt &)
Upper body
Reamer 5
bolt ()
Washer

SATCT3FA

Pilot filter

SATO74F,

Control Valve Assembly (Cont'd)

Qil cooler relief valve spring.

e Check springs for damage or deformation.
¢ Measure free length and outer diameter

inspection standard:

Unit: mm (in)

Part No. {

D

31872-31X00 17.02 (0.6701)

8.0 (0.315)

ASSEMBLY
1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

b. Install upper separating gasket, upper inter separating gas-
ket and upper separating plate in order shown in illustra-

tion.

c. Install reamer bolts (D from bottom of upper body and
install separating gaskets and separating plate as a set on

upper body using reamer bolts as guides.

d. Install pilot filter.

AT-267
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REPAIR FOR COMPONENT PARTS

& G balls

SATOG6F]

Upper body
Reamer bolt ()

SATO7ErA

Check batl Line pressure
relief valve A
spring

Section A—A

SAT110D

Lower separating
gasket

Lower separating
plate

Lower separating
gasket

SATOY7F

O Support plate

Separating
| plate & gaskets

SATO7EFA

Control Valve Assembly (Cont’d)

e. Place lower body as shown in itlustration {side of inter body
face up). Install steel balls in their proper positions.

f.  Install inter body on upper body using reamer bolts () as
guides.
e Be careful not to dislocate or drop steel balls.

g. Install steel balls and relief valve springs in their proper
positions in lower body.

h. Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in itlustration.

i. Install bolts (& from bottom of lower body and install sep-
arating gaskets and separating plate as a set on lower body
using bolts (® as guides.

j. Temporarily install support plates on lower bedy.

AT-268
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

M @ k. Install lower body on inter body using reamer bolts (I as
guides and tighten reamer bolts () slightly.
Lower body
Gl
Inter W] 5,
inte Gl
upper
bodies
SAT126D B
2. Install O-rings to solenoid valves and terminal body.
D-ring e Apply ATF to O-rings. K&
EFF &
FE
SATOS3F Cl,
3. Install and tighten bolts.
Bolt length, number and location: WT
Bolt symbol a b C d @ f
Bolt length “£" AT
Qnmﬂ 0 mm (in}| 35 | 580 | 400 | 860 | 33.0 | 78.0
' {0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071) Fa
Number of bolis 6 3 6 11 2 2
o
RIS
ST
Nut
Lower body M —
(e: Bolt
% Inter body HA
Upper body
%/ L
Support \j
plate L]
0¥
{§) Reamer
Section Y—Y balt
Section 2—Z
SATO80F

AT-269 841



REPAIR FOR COMPONENT PARTS

SATOS1FA

Solenoid ?

(%‘@" A
M e
7 (d :

b
=

w5
®© SATOBIFA

oy ©
Ch Q*@ 40 g:r/
| [
| - (&@-@ O

e
@v e
SO @.IC‘!{K o

i

I (W

[ -
=et Tl |

SATO84F

Control Valve Assembly (Cont’d)
a. Insiall and tighten bolts (B to specified torque.

b. Install solenoid valve assembly and line pressure sofenoid
valve to lower body.

c. Set oil strainer, then tighten bolts @, @, and nuts (©
to specified torque.

d. Tighten bolts to specified torque.

AT-270
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REPAIR FOR COMPONENT PARTS

@
@
®
@
®

®

Upper body

Retainer plate

Plug

Return spring

1-2 accumulator valve
Retainer plate

Plug

Return spring
Lock-up control valve
Retainer plate

PEEEE®EI®E

Control Valve Upper Body

Return spring

Torque converter relief valve
Retainer plate

Plug

Overrun cluich reducing valve
Return spring

Piot valve

Return spring

Retainer plate

1-2 accumulator retainer plate

AT-271

PEeO0CHRORS

SATEE2G

Return spring

1-2 accumulator piston
Plug

Retainer plate

Return spring

1st reducing vaive
Plug

Retainer plate

2-3 timing valve
Retainer plate

ik

lEm

843



REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

SATS51G

Retainer plate -~

SATSE53G

Retainer plale

SATI137D

D (Coil outer
diameler)

g (Length)

SAT138D

Control Valve Upper Body (Cont’d)

DISASSEMBLY
1. Remove valves at retainer plates.
e Do not use a magnetic “hand”.

a. Use a screwdriver to pry out retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

& Remove plugs slowly to prevent infernal paris from jump-
ing out.

¢c. Place mating surface of valve body face down, and remove
internal parts.

¢ If a valve is hard toc remove, place valve body face down
and lightily tap it with a soft hammer.
¢ Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.
Inspection standard: Refer to SDS. AT-332
e Replace valve springs if deformed or fatigued.
Control valves

o Check sliding surfaces of valves, sleeves and plugs.

AT-272
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

ASSEMBLY

e Lay control valve body down when installing valves. Do not
stand the control valve body upright.

SAT132D Ed

1. Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their L
bores. 7

e Be careful not to scralch or damage valve body. 8
IEI> &

EC

: Apply ATF. SAT1400A €L

e Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions. WT

Screwdriver

Fr&\.
SAT141D i

1-2 accumulator 1-2 accumulator valve
valve e Install 1-2 accumuiator valve and then align 1-2 accumula- BR

tor retainer plate with 1-2 accumulator valve from opposite
side of control valve body.

IS
S X i .
BANNLENSS e Install return spring, 1-2 accumulator piston and plug. ST
Retainer (3 RE
Lo 1-2 accumulator
plate S retainer plate

o -
@' \ Return spring BE
Yy - 1-2 accumulator piston
LU Plug
- Retainer plate SAT142D IH]A
2. Install retainer plates

Retainer plate

o Install retainer plate while pushing plug or return spring. EL

o

Screwdriver

SAT143D

AT-273 845



REPAIR FOR COMPONENT PARTS

-] i
1

SATOB6F

Control Valve Upper Body (Cont’d)

Retainer plate

Unit: mm (in}

Name of control valve tength A Length B
Pilot vaive 21.5 (0.846)
1-2 accumulator valve
1-2 accumulator piston valve %85 (1518)
ist reducing valve 6.0 (0.236) 21.5 (0.846)
Overrun clutch reducing valve 24.0 (0.945)
Torque converter relief valve 21.5 (0.8486)
Lock-up contro! valve 28.0 (1.102}

o Install proper retainer plates.

AT-274
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REPAIR FOR COMPONENT PARTS

R RCRCICISRCRCRORORORC)

L.ower body
Retainer plate
Return spring
Piston
Parallel pin
Sleeve

Return spring
Pressure modifier valve
Retainer plate
Plug

Shift valve B
Return spring
Return spring

PPRARARERE@E®D

Control Valve Lower Body

Accumulator shift valve
Plug

Retaining ptate
Retaining plate

Plug

Manual vaive

Pressure regulator valve
Return spring

Spring seat

Plug

Sleeve

Retainer plate

Return spring

AT-275

295 BERRER®®Q

SAT116H

Overrun clutch control valve
Plug

Retainer plate

Return spring
Accumulator control valve
Plug

Retainer plate

Shift valve A

Retainer spring

Retainer plate

Return spring

i

E¥

o)

i
=i
&

EC

AT

JV
e

EL

([0}

847



REPAIR FOR COMPONENT PARTS

Retainer plates in lower body

D {Coll ouler
diamater)

¢ {Lengtn)

SAT138D

Retainer plates in lower body

SATES0A

TYPE I

TYPEI

SATO89F

Control Valve Lower Body (Cont'd)

DISASSEMBLY
Remove valves at retainer plate.

For removal procedures, refer to “DISASSEMBLY" of Con-

trol Valve Upper Body. AT-272

INGPECTION

Valve springs

e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.

Inspection standard: Refer to SDS. AT-332

o Replace valve springs if deformed or fatigued.

Control valves

e Check sliding surfaces of control valves, sleeves and plugs
for damage.

ASSEMBLY

¢ Install control valves.
For installation procedures, refer to "ASSEMBLY" of Con-
trol Valve Upper Body. AT-273

Retainer plate
Unit: mm (in)

Name of control valve Length A Length B Type

Accumulator shift valve 19.5 (0.768)

Pressure regulator valve

Pressure clutch control

Accumutator control vaive 6.0 (0.236)  28.0 (1.102) |

Shift valve A

Overrun clutch control valve

Pressure modifier valve

Shift valve B e —_ il

e Install proper retainer plates.

AT-276
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REPAIR FOR COMPONENT PARTS

Reverse Cluich

Snap ring
1 Retaining plate %
Driven plate

Dish plate
Drive plate

Driven plale

Aetaining plate &
Snap ring QQQ Q

33

T

Reverse clutch

drum

Return spring

Spring retainer-
Snap ring @
Dish plate g

/Y

% ! Select proper thickness.
: Apply ATF.

Drive plate
SATO91FA

SATO093F

Kv31102400
{J34285 and J34285.87)

SATO4F

DISASSEMBLY

1. Check operation of reverse clutch

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. 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 srap ring, D-ring or lip

e
iy
22

i
P

F&

seal may be damaged or fluid may be leaking at piston i
check bal.
R,
2. Remove snap ring.
3. Remove drive plates, driven plates, retaining plate, and gy
dish plales.
8T
BF
HA
4. Set Tool on spring retainer and remove snap ring from
reverse clutch drum while compressing return springs. EL
e Set Tool directly over springs.
¢ Do not expand snap ring excessively.
. , . N
5. Remove spring retainer and return springs. 1DX
AT-277 849



REPAIR FOR COMPONENT PARTS

SATO96F

Thickness

Facing

Core plate

SAT1620

\_ /|

SAT163D

SATOO7FA

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and lip seal from piston.

INSPECTION

Reverse clufch snap ring, spring retainer and return
springs
e Check for deformation, fatigue or damage.

If necessary, replace.
Reverse clutch drive plates
e Check facing for burns, cracks or damage.
# Measure thickness of facing.

Thickness of drive plate:
Standard vatue: 1.6 mm (0.063 in)
Wear limit;: 1.4 mm (0.055 in)
o If not within wear limit, replace.
Reverse clutch dish plates
e Check for deformation or damage.
e Measure thickness of dish plate.
Thickness of dish plate: 3.08 mm (0.1213 in)

e If deformed or fatigued, replace.
Reverse clutch piston
¢ Make sure that check balls are not fixed.
e Apply compressed air to check ball oil hole opposite the

return spring to make sure that there is no air leakage.
e Apply compressed air to cil hole on return spring side to

make sure that air leaks past ball.

ASSEMBLY

1. Instali D-ring and lip seal on piston.

¢ Take care with the direction of lip seal.
e Apply ATF to both parts.

AT-278
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REPAIR FOR COMPONENT PARTS

Reverse Clutch {Cont’d)

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

SA'I:OBGF | EM

3. Install return springs and spring retainer on piston.
Kv31102400 4. Set Tool on spring retainer and install snap ring while com- 10
(J34285 and J34285-87) pressing return springs.

— e Set Tool directly over return springs.

EF &
EE
Snap ring
SATOO4F CL

5. Install drive plates, driven plates, retaining plate and dish

plates. T
)\Qﬁ/ e Take care with order of plates.

6. Install snap ring.

FA

SATO93F Raﬁ\

7. Measure clearance between retaining plate and shap ring.
If not within allowable limit, select proper retaining plate. pgg
Specified clearance:
Standard 0.5 - 0.8 mm ({0.020 - 0.031 in)
Allowable limil 1.2 mm {0.047 in)
Retaining plate: Refer o SDS. AT-333

v]

)]

BF

SATI05F H@\\
8. Check operation of reverse cluich.

Refer to *'DISASSEMBLY" of Reverse Clutch. AT-277 EL

i

SATO92F

AT-279 851



REPAIR FOR COMPONENT PARTS

High Clutch

Retaining plate %

Snap ring

Drive plate

 Driven plate

Seal ring 43¢ A (P)

N

Retaining

Driven plate

- Input shaft assembiy

\ Piston {High clutch drum)
\ Return spring

D-ring Q:’
\ D-ring Q

Spring retainer

Snap ring Q:Q

® : Apply petroleum jelly.

: Apply ATF.

*  Select proper thickness.
SAT117H

Nylon cloth

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air to oif hole of input shaft with nylon
cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.

b. Check to see that retaining plate moves to snap ring.

c. I retaining plate does not move to snap ring, D-rings may
be damaged or fluid may be leaking at piston check ball.

SAT176D

2. Remove seal rings from input shaft.
e Always replace when removed.
Input shaft

Seal ring

SAT177D

Screwdriver

3. Remove snap ring.
4. Remove drive plates, driven piates and retaining plate.

SATO25F

AT-280
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REPAIR FOR COMPONENT PARTS

KV31102400
(J34285 and
J34285-87)

SAT108F|

SATIUF

SAT371FA

Thickness

Facing

Core plate

SAT162D

High Clutch (Cont’d)

5. 8SetTool on spring retainer and remove shap ring from high

clutch drum while compressing return springs.

o Set Tool directly over springs.

¢ Do not expand snap ring excessively.

6. Remove spring retainer and return springs. @l
MA
=)

7. Remove piston from high c¢lutch drum by turning it.

LC
EF &
EC
FE
CL

8. Remove D-rings from piston.

T
FA
RA

INSPECTION

High clutch snap ring, spring retainer and return AR

springs.

® Check for deformation, fatigue or damage. 8T

If necessary, replace.
® When replacing spring retainer and return springs, replace
them as a set. BF
HA

High clutch drive plates

e Check facing for burns, cracks or damage. EL

e Measure thickness of facing.

Thickness of drive plate:
Standard value 1.6 mm (0.063 in) )4
Wear limit 1.4 mm (0.055 in)

o If not within wear limit, replace.

853
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REPAIR FOR COMPONENT PARTS

Check air does hot
flow through
ball hole.

Check air flows
through ball

hole.  SAT186D

Input shaft

j@sw ring
Y

SAT187D

Piston

SATI7IFA

SAT111F

Spring retainer

3 —— Return spring

SAT109F

High Clutch {Cont’d)
High clutch piston

o Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring to make sure that there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure that afr leaks past ball.

Seal ring clearance

e Measure clearance between seal ring and ring groove.
Standard clearance: 0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit: 0.23 mm (0.0091 in)

e If not within allowable limit, replace input shaft assembly.

ASSEMBLY

1. Install D-rings on piston.

e Take care with the direction of oil seal.
e Apply ATF to both parts.

n

Install pistoh assembly by turping it slowly.
Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.

AT-282
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

4, Set Tool on spring retainer and install snap ring while com-
V31102400 pressing return springs.

(J34285 and e Set Tool direclly over return springs.
J34285-87)

@Gl
/r—Snap ring
A
SATICBF EM
¢ Do not align snap ring gap with spring retainer stopper.
LG
Snap ring
F &
EC
Eééj - Stopper
SAT113F @L
5. Install drive plates, driven plates and retaining plate.
Take care with direction of retaining plate and order of YT

plates.
6. Install snap ring.

SATO95F RA&

7. Measure clearance between retaining plate and snap ring.
if not within allowable iimit, select proper retaining plate. gp
Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)

Snap
ring Allowable limit 3.0 mm (0.118 in) 8T
Retaining plate: Refer to SDS. AT-333
Feeler BF
gauge
HA
8. Check coperation of high clutch.
F’E { Refer to "DISASSEMBLY" of High Clutch. AT-280 el
lBX

Nylon cioth

SAT1960
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

9. Install seal rings to input shaft.
& Apply petroleum jelly to seal rings.
e Always replace when removed.

Apply petrofeum jelly

SAT197D
¢ Roll paper around seal rings to prevent seal
-~ Thick paper spreading.
Tape
SAT188D

Forward Clutch and Overrun Clutch

rings from

(1) Snap ring
@ Retaining plate &
@ Drive plate
4 Driven plate
(8 Dish plate

Driven

Snap ringQ
Retaining plate &

r/ -
Forward
T clutch

clutch drum

Lip seal Q

_ ——8pring
Snap ,inga reiner

AN

D-ring 8

Forward clutch piston

Overrun

Lip seal §29 (ATE>
clutch X =
piston D‘”"QQ G . Apply ATF.

Return spring

* : Select proper thickness.

SATHO6GA

AT-284
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REPAIR FOR COMPONENT PARTS

Hole for forward
/clulch inspection

Hele for overrun
cluich inspection_\

SAT123F

Snap ring

SAT203D

SAT204D

ST25420001
(J34285)

Snrap ring

SAT124F

Overrun clutch
piston

SAT125F

Forward Clutch and Overrun Ciutch (Cont’d)

DISASSEMBLY

Check operation of forward ciutch and overrun clutch.
Install bearing retainer on forward chutch drum.

Apply compressed air to oil hole of forward clutch drum.
Check to see that retaining plate moves to snap ring.

If retaining plate does not move to snap ring, D-ring or lip
seal may be damaged or fluid may be leaking at piston

pLooo -~

4.
5.

* e

check ball.

Remove snap ring for forward clutch.

Remove drive plates, driven plates, retaining plate and dish

plate for forward clutch.

Remove snap ring for overrun clutch.

Remove drive plates, driven plates, retaining plate and dish

plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from for-
ward cilutch drum while compressing return springs.

Set Tool directly over return springs.
Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove refurn springs from spring retainer.

Remcve forward clutch piston with overrun clutch piston

from forward clutch drum by turning it.

AT-285
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REPAIR FOR COMPONENT PARTS

Overrun clutch

Forward clutch pistan !
piston

SAT126F

Forward cluich
piston

Overrun clutch piston SATI27EA

Thickness

Facing

Core plate

SAT162D

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward clutch piston by
turning it.

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs, replace
them as a set.

Forward clutch and overrun cluich drive plates

e Check facing for burns, cracks cor damage.
e Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value: 1.6 mm {0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e If not within wear limit, replace.

Forward cluich and overrun cluich dish plates

e Check for defermation or damage.
e Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in)
e |If deformed or fatigued, replace.

AT-286
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REPAIR FOR COMPONENT PARTS

2

Check air dees not flow
through ball hole.

2k

Check air fows
through ball hole.

SAT213D

. f
Check air does not flow
through ball hole.

Check air flows

through ball hole.
SAT212D

D-ring

Lip sea

Overrun ciutch piston

Forward clutch
i piston

SAT127FA

Forward clutch piston

I Overrun clutch
piston

SAT126F

Forward clutch pisten

Qverrun clutch
piston

SAT125F

Forward Clutch and Overrun Clutch {(Cont’d)
Forward clutch drum

A
ER]
Overrun clutch piston
e Make sure that check balls are not fixed. LG
e Apply compressed air to check ball ¢il hole opposite the
return spring to make sure that there is no air leakage. B
e Apply compressed air to oil hole on return spring side to ;Er@
make sure that air leaks past ball. =
FlE
CL
ASSEMBLY
1. install D-rings and lip seals on forward ciutch piston and [T
overrun clutch piston.
Take care with direction of lip seal.
Apply ATF to both parts.
=1
@.f@'w
2. Install overrun clutch piston assembly on forward cluich
pistan by turning it slowly. R
e Apply ATF to inner surface of forward cluich piston.
87
BIF
3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly. EL
e Apply ATF to inner surface of drum.
10X
859

Make sure that check balls are not fixed.

Apply compressed air to check ball oil hole from outside of
forward clutch drum to make sure that air leaks past ball.

Apply compressed air to ofl hole from inside of forward @

clutch drum to make sure that there is no air leakage.

AT-287




REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F

Check ball
(Overrun ciutch pision)

Mark on the
spring retainer
SATI133F

ST25420001
{J34285}

Snap ring

SAT124F

Snap ring

SATH34F

SAT204D!

Forward Clutch and Overrun Cluich (Cont’d)

4.

5.

6.

7.

Instail return spring on overrun clutch piston.

Align the mark on spring retainer with check ball in over-
run clutch piston.

Set Tool on spring retainer and install snap ring while com-
pressing return springs.
Set Tool directly over return springs.

Do not align snap ring gap with spring retainer stopper.

Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Take care with order of plates.

Install snap ring for overrun clutch.

AT-288
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont'd)

8. Measure clearance between overrun clutch retaining plate

Feeler gauge and snap ring.

Snap ring ' not within altowable limit, select proper retaining plate.
- Specified clearance:
- Standard 0.7 - 1.1 mm (0.028 - 0.043 in) ol

Allowable limit 1.7 mm (0.067 in)
Overrun clutch retaining plate: Refer to SDS. AT-334

RE
Retaining pin
SAT135F Bl
— 9. Insiall drive plates, driven plates, retaining plate and dish
plate for forward clutch. e
Shap ring o e Take care with order of plates.
10. Install snap ring for forward clutch. T &
wor e
Screwdriver £G
FE
Sl SAT203D GL
11. Measure clearance between forward clutch retaining plate
Snap and snap ring. MT

If not within allowable limit, select proper retaining plate.
Specified clearance: :
Siandard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in)
Forward cluich retaining plate: Refer to SDS. AT-334

&,
Feeler
gauge
SAT228D Pu"—:‘
12. Check operation of forward clutch.
Hole for forward Refer to "DISASSEMBLY’" of Forward Clutch and Overrun BS

Hole for overrun
cluich inspection

;

clutch inspection Cluitch. AT-285

13. Check operation of overrun clufch.
Refer to “"DISASSEMBLY" of Forward Clutch and Overrun g7
Cluich. AT-285

;'\
SAT123F 8,
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Dish plate

Snap ring Q
Spring retainer

o100 4 e

PlSan ATF

Cylinder

Retaining plate & - Retaining plate
\ Driven plate

1 -

LY
For disassembly and assembly, reter to . [ Drive plate
the procedures given in "ASSEMBELY" % : Select proper thickness. Dish plate
and "DISASSEMBLY". . Apply ATF.

SAT137FA

DISASSEMBLY

1. Stand transmission case.

2. Remove snap ring.

3. Remove dish plate, retaining plate, drive plates and driven
plates from transmission case.

Snap ring

4. In order to remove piston, apply compressed air to oil hole
of retainer while holding piston.
e Apply air gradually and allow piston to come oul evenly.

SAT148F

5. Remove D-rings from piston.

Low and reverse
brake piston SAT150F]

AT-290
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT1620

Low and reverse
brake piston SAT150F

Low and reverse brake

elainer

SAT323F

QQ:,W{'L“-—- Driven plate

—— Dish plate
fS Retaining plate
e\

:‘ ~ Drive plate
[
< > Transmission
i |
57

SAT152F

Low & Reverse Brake (Cont’'d)
INSPECTION

Low & reverse cluich snap ring, spring retainer and

return springs

e Check for deformation, fatigue or damage.

If necessary, replace.

&

e When replacing spring retainer and reiurn springs, replace

them as a set.

Low & reverse brake drive plate

e Check facing for burns, cracks or damage.

e Measure thickness of facing.
Thickness of drive plate:

Standard value 1.8 mm (0.071 in)

Wear limit 1.6 mm (0.063 in)
e If not within wear limit, replace.

ASSEMBLY
1. Install D-rings on piston,

e Take care with the direction of oil seal.

e Apply ATF to both paris.

2. Set and align pisten with retainer.

B4

EW

7

i

rinl
1l
o

i

wnr
]

Il
ol

M

24
Fit

e This operation is required in order to engage the protru- g

sions of piston to return springs correctly.
Further procedures are given in “ASSEMBLY".

gg
ot

{Hi J'E\

3. Install driven plates, drive plates, retaining plate and dish

plate on transmission case.

EL

e Take care with order of plates and direction of dish plate.

AT-291

RO
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REPAIR FOR COMPONENT PARTS

\—Transmission case
Fealer gauge

SAT155F]

Low & Reverse Brake {Cont'd)
4. Install snap ring.

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining
plate. (front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Allowable limit 3.5 mm (0.138 in)
Retaining plate: Refer to SDS. AT-335

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

Thrust washer

ERE

Rear
internal
gear

Forward —

clutch hub \

Overrun clutch hub

Thrust washer —\

®
Forward
one-wav_\ \n\ (
)

clutch

- End bearing P

A F : Apply petroleum jelly

SAT139F

AT-292
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REPAIR FOR COMPONENT PARTS
Overrun Clutch Hub {Cont’d)

DISASSEMBLY
T T A
Overrun clutch et 1. Remove overrun clutch hub and thrust washer from forward
hub ) &
1o, clutch hub.
Thrust washer @
G!
Rear internal
Forwarg T gear
clutch hub R am
SATI57F EM
2. Remove forward clutch hub from rear internal gear.
.G
Forward clutch
hub
EF &
FG
Rear internal FFE
gear
SAT251D GL
3. Remove end bearing from rear internal gear.
RAT

-End bearing

—Rear internal F!ﬂi\
gear
SAT2520 [

4. Remove thrust washer from rear internal gear.

_—Thrust washer B

!
ST
Rear
internal B
gear
SAT2530 Ha

5. Remove end bearing from forward one-way ciutch.

© End bearing EL

f / Forward

- ane-way clutch

AR Forward clutch (2
hub

SAT254D

AT-293 865



REPAIR FOR COMPONENT PARTS

Forward one-way
clutch

Forward clutch
hub

SAT255D

S
Rear internal Forward ™ ¢

.

Qverrun
cluteh hub

/

4

gear clutch hub

SAT256D

Forward
one-way
clutch

Forward one-way
cluteh </

SAT258D

End
hearing
R P
3

Forward
one-way clutch

Forward
clutch hub

SAT159F]

Overrun Clutch Hub {Cont’d)

6. Remove forward one-way clutch from forward clutch hub.

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub

¢ Check rubbing surfaces for wear or damage.

End bearings and forward one-way cluich

e Check end bearings for deformation and damage.
# Check forward one-way ciutch for wear and damage.

ASSEMBLY
1. Install forward one-way clutch on forward clutch.
e Take care with the direction of forward one-way cluich.

2. Install end bearing on forward one-way clutch.
e Apply petroleum jelly to end bearing.

AT-294
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REPAIR FOR COMPONENT PARTS

! Thrust washer

Pawl

Rear
interna
gear

SAT18CF

@k End bearing

Rear interna}
gear

SATIBTF

Rear internat
gear

Forward clutch
hub

SAT262D

Qverrun clutch gq 205,
hub NS

Thrust washer \©

Rear internal
Forward gear
clutch hub

SAT157F

&

Overrun Clutch Hub (Cont’d)

3

e o

Install thrust washer on rear internal gear.

Apply petroleum jelly to thrust washer,

Align hooks of thrust washer with holes of rear internal

gear.

Install end bearing on rear internal gear.

Apply petroleum jelly to end bearing.

&l

A&

EM

EC

Install forward cluich hub on rear internal gear.

Check operation of forward one-way clutch.

install thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

FA

RA

Align hooks of thrust washer with holes of overrun cluich

hub.

Align projections of rear internal gear with holes of over-

run clutch hub.

AT-295
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REPAIR FOR COMPONENT PARTS

Output Shatft, idler Gear, Reduction Gear and
Bearing Retainer

Reduction gear
pearing outer race

[ 109 - 123

Reduction
pinion gear

(111 - 125, N
80 - 90)
Reduction gear (B
bearing inner race
! ~
[@/

R

Sna

\® oo

QT
Output shaft bearing §74
Output shaft
- Seal ring §34 BT (F)

Thrust needle bearing

Lock nut é:ﬁ
294 - 324
Idl ar - [OJ
er gear (30 - 33, 217 - 239)
Adjusting shim %
fdler gear bearing \ D

[ 20 - 24
(2.0 - 2.4,
14 - 17)
Bearing retainer
Seal ring a4 B (F)
adial needle bearing [q  N-m (kg-m, ft-lp)
' * : Select proper thicknass,
p ring Q ETR (P) : Apply petroleum jelly.

SATSSTGJ

Seal ring

Bearing
retainer

DISASSEMBLY
1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.

¢ Always replace bearing with a new one when removed.
e Do not damage output shafi.

SAT165F

AT-296
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REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Red_uction Gear and

Bearing Retainer {Cont’d)
3. Remove snap ring from bearing retainer.
Snap ring @[
Bearing retainer
A
SATI66F W
4. Remove needle bearing from bearing retainer.
Suitable drift |L@
BF &
L %
— FE
Bearing
retainer
SATI67F (o8
5. Remove idler gear bearing inner race from idler gear.
MT
A
SAT168F RA
6. Remove idler gear bearing outer race from transmission
case. BR
ST
Bl
SATB59D HA
7. Press out reduction gear bearing inner race from reduction
gear. EL
Suitable drift
(D)4
SATI18GF

AT-297 869



REPAIR FOR COMPONENT PARTS

SATI170F
SPD715
Clearance
—'% Seal ring
Bearing
o retainer
Output shaft
SATI7tF

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont’d)

8. Remove reduction gear bearing outer race from transmis-
sion case.

INSPECTION

Output shaft, idler gear and reduction gear

e Check shafts for cracks, wear or bending.
o Check gears for wear, chips and cracks.

Bearing

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

# When replacing taper roller bearing, replace outer and
inner race as a set.

Seal ring clearance

e Install new seal rings to output shaift.
e Measure clearance between seal ring and ring groove of
output shaft.
Standard ciearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e [f not within allowable limit, replace cutput shaft.
e Instali new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
e If not within allowable limit, replace bearing retainer.

AT-298
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Gear and

Bearing Retainer {(Cont'd)

ASSEMBLY
KV40100630 1. Press reduction gear bearing inner race on reduction gear.
[ - )
&l
WA
l
SATIT2F [ER
N\ L= \:\:\\) K 2. Install reduction gear bearing outer race on transmission
O/_/\/ o il o case. L
7\ jﬁ
N s _ =0
o mi\r-* Y = P
{ - (!'.1 b o - EG
:? Ve v
ol ' @
//\[ %\.& > BE
{o N y
’ /
SAT170F @[L
3. Press idler gear bearing inner race on idler gear.
MT

F&
SATIVAF Ipmﬁﬂ‘\\
4. Install idler gear bearing outer race on transmission case.
ST30720000
(J34331) ST
B
SAT175F ' (14
5. Press cutput shaft bearing on output shaft.
_ EL
ST35321000
¢ — 1
[DX
I
} SATBE3D

AT-299 871



REPAIR FOR COMPONENT PARTS

Suitable
drift

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont’d)

6. Press needle bearing on bearing retainer.

SATI76F

Bearing retainer

Snap ring

SAT166F

7. Install snap ring to bearing retainer.

i\

Seal ring

Bearing
retainer

Qutput shaft

SAT184F

(7

(7

‘ZW")
Qutput shaft

Tape

Paper

Bearing
retainer

A

E=

SAT179F]

8. Install new seal rings to cutput shaft and bearing retainer

carefully after packing ring grooves with petroleum jelly.

e Roll paper around seal rings to prevent seal rings from
spreading.

AT-300 872



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Lock nut
((Ja1-42(32-43,23-31)
Plain washer

@/_ Second servo return spring @n

Anchor end pin v

Band servo piston stermn

Band servo thrust washer WA

/ Band servo piston
: D ring €3 ]
B

OD servo return

é spring

@/- Spring retainar
Q-ring & E- ring@ L
XTG>

o)

Servo plslon ==
retainer Gasket 8 eF &
Strut D- [Ing E@
OD servo
oD band sarvo plston
Brake band plsion retainer
Q-rin
9 €3 GTE>- ‘ FE
i Adjustment is required.
: Apply ATF. 20-2a(2- 2.4,14 17)
* Nem {kg-m, fi-Ib) SATES8GA @L
DISASSEMBLY
1. Remove band servo piston fixing bolts. T
=/
SATSB4GA RA

2. Apply compressed air to cil hole in transmission case to
remove OD servo piston retainer and band servo piston g
assembly.

¢ Hold band servo piston assembly with a rag.

SAT119F HA

3. Apply compressed air to oil hole in OD servo piston
retainer to remove OD band servo piston from retainer. =

e Hold OD band servo piston while applying compressed air.
QD band

seve
piston

Nylon waste SAT200DA

AT-301 873



REPAIR FOR COMPONENT PARTS

OD band servo piston

SAT291DA

Q-ring {Small diameter)

0D servo
piston retainer

Servo piston
retainer

Band servo
piston assembly
SAT293D
\
Spring

retainer

gj SAT204D

Band servo
stem

Spring
;7 retainer Band servo
thrust washer
@ Band servo piston
Q QD servo

return spring SAT295DA

Band Servo Piston Assembly (Cont’d)

4.

5.

6.

7.

8.

Remove D-ring from OD band serve piston.

Remove C-rings from OD servo piston retainer.

Remove band servo piston assembly from servo piston
retainer by pushing it forward.

Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

Remove OD servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.

AT-302
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembiy (Cont'd)

o 9. Remove O-rings from servo piston retainer.
. -ring
Servo piston  (gmall diameter) €39

retainer

Q-ring

(Large diameter) §34 CGATE)

: Apply ATF.

SAT29EDA Em

10. Remove D-rings from band servo piston.

Band serve piston
Al

D-ring

SAT207D L

INSPECTION

Pistons, retainers and piston stem T

e Check frictional surfaces for abnormal wear or damage. -
AT

o

iR

Return springs

QD t in )
servo refum, sping 3 ® Check for deformation or damage. (2
Second servo ¢ Measure free length and outer diameter.
retuyn spring
Inspeclion standard: Refer to SDS. AT-340 ST
BF
SATEBSGA HA
ASSEMBLY
1. Install D-rings to servo piston retainer. EL

e Apply ATF to D-rings.
e Pay attention to position of each O-ring.

SAT297D
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REPAIR FOR COMPONENT PARTS

Band servo
stem

% Band servo
thrust washer

Band servo plston
& QD servo

return spring

Spring
retainer

SAT295DA

Spring
retainer
E-ring

SAT301D

0O-ring

(Small diameter) 634 CATE

Servo piston
retainer

O-ring

{Large diameter) Q -

SATZ96DA

SAT303D

OD band servo piston

SAT281DA

Band Servo Piston Assembly (Cont’d)

2. Install band servo piston stem, band servo thrust washer,
0D servo return spring and spring retainer to band servo
piston.

3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

4. Install O-rings to servo piston retainer.
e Apply ATF to O-rings,
¢ Pay attention to position of each O-ring.

5. Install band servo piston assembiy to servo piston retainer
by pushing it inward.

6. Install D-ring to OD band servo piston.
e Apply ATF to D-ring.

AT-304
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

7. Install O-rings to OD servo piston retainer.
e Apply ATF to O-rings.

O-ring {Small diameter)

0D servo . o .
piston retainer e Pay attention to position of each O-ring.
&
B
O-ring (Large diameter} SAT120FA EM
ob 8. Install OD band servo piston to OD servo piston retainer.
Servo
piston retainer LG
oD servo
piston 7
EF &l
G
FE
SAT306DA CI.
9. Install band servo piston assembly and 2nd servo return
Second servo spring to transmission case. T

return spring

o Apply ATF to O-ring of band servo piston and transmission
case.

)
Apply ATF. Band servo
A m~_— piston assembly
SAT307DA R[ﬂ
Apoly ATF 10. Instali OD band serve piston assembly to transmission
pely ATF. case. ER
e Apply ATF to O-ring of band servo piston and transmission
case.
g
OD band servo - BE
N /f ) piston assembly (/s . .
"‘-ﬂ-_/é‘\—ﬁ_—/n o Q\J C i
3 \L‘:"‘ [I_!D/; FHL = D /_4
WK/ ~ SAT122FA RA
11. Install band servo piston snap ring to transmission case.
EL
([P

| SAT584GA

AT-305 877



REPAIR FOR COMPONENT PARTS

Final Drive

Side gear thrust washer &

Ditferentiat case RH

Speedometer drive gear—\

Differential
side bearing

[T 36 - 20

{3.7 - 4.1, 27 - 30)

Differential case LH

Final gear
/ [ 88 - 103

Difterential
side bearing
adjusting shim %

.7 -59
{(0.32 - 06, 27 - 4.3)
Viscous coupling

Finicn mate shaft
EUJ o Nem (kg-m, ft-Ib)
* : Select proper thickness.

SAT141FA

DISASSEMBLY
1. Remove final gear.

SMTEIBE

2. Press out differential side bearings.

SMTG97B

ing adjusting shim from transmission case.

SAT839D

AT-306

3. Remove differential side bearing outer race, and side bear-

878



REPAIR FOR COMPONENT PARTS
Final Drive (Cont'd)

4. Remove speedometer drive gear.

Speedomeler drive gear ©

SAT213D ER

5. Remove viscous coupling.

6. Separate differential cases. Make paint marks to identify
their original position. MIT

7. Remove pinion mate shaft with gears.

FA
SATI1F F‘i;f&
INSPECTION
Gear, washer, shaft and case =R
e Check mating surfaces of differential case, side gears, pin-
ion mate gears and viscous coupling. ST
e Check washers for wear.
BF
A
EL

SATE098

AT-307 879



REPAIR FOR COMPONENT PARTS

I Viscous couplin
_._.__l g
ey

SMT508B

SPD715

Gauging cylinder

SAT313F

N

Gauging plunger
(J34290-6}

SAT3IH4F

Feeler

F.Z J34291

Thrust washer

SAT316F

Final Drive (Cont'd)

Viscous coupling

e Check case for cracks.
e Check silicone oil for leakage

Bearings

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

ASSEMBLY

1. Measure clearance between side gear and differential case
& viscous coupling with washers using the following pro-
cedure:

Differential case side

a. Set tool on the differential case and lock gauging cylinder
in place with set screw.

b. Install gauging plunger into cylinder.
¢. Install pinion mate gears and side gear with thrust washer
on differential case.
d. Set tool and allow gauging plunger to rest on side gear
thrust washer.
e. Measure gap between plunger and cylinder.
This measurement should give exact clearance between
side gear and differential case with washers.
Standard clearance:
01-0.2 mm (0.004 - 0.008 in)
f. If not within specification adjust clearance by changing
thickness of side gear thrust washer.
Side gear thrust washers for differential case side:
Refer to SDS. AT-335

AT-308
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

Gauging cylinder Viscous coupling side
a. Set tool on viscous coupling and lock gauging cylinder in
place with set screw.

SATI16F i

b. Install gauging plunger inio cylinder.

Gauging plunger
(J34290-6) FE

SAT314F G

c. Install pinion mate gears and side gears with original

| —J34291 washers on differential cases. WT
Align paint marks.

Tighten differential case bolts.

a

Feeler = ; / e. Set tool and allow plunger to rest on side gear thrust
wuge : ;/Thmt washer.
A : washer f. Measure gap between plunger and cylinder.

This measurement should give exact clearance between =5
side gear and differential case with washers.
Standard clearance:
SAT318F 0.1-0.2mm (0.004 - D0.008 in) [
g. [If not within specification, adjust clearance by changing
thickness of side gear thrust washer.
Side gear thrust washers for viscous coupling side: BR
Refer to SDS. AT-335

=il

ST

Ju—ry

HA

2. Install viscous coupling
EL

(B2

SMT711B

AT-309 881



REPAIR FOR COMPONENT PARTS

Speedometer drive’gear O
e

SAT3II3D

Kv38100300

SAT319F

SAT320F

Final gear

SATAZIF

Final Drive (Cont’d)

3.

4.

5.

install speedometer drive gear on differential case.

Align the projection of speedometer drive gear with the
groove of differential case.

Press differential side bearings on differential case.

Install final gear and tighten fixing bolts in a crisscross
pattern.

AT-310

882



ASSEMBLY

Converter housing side
ST33400001

SAT181F

SATIEEF
T N
5 J‘_//([Q\J} W\ .
| S 7’\\\\\ %
S G |

SR\ [ e
AR Y e

o e —TnC \I(_. \I_j \‘
Parking actuator / .
suppoert
% % Outside

SAT183F

W AT
MF’arl«ir'ng shaft

SATO39F

SAT870D

Assembly 1

1. Install differential side oil seals on transmission case and

converter housing.

2. Install parking actuator support to transmission case. AT-0
e Pay attention to direction of parking actuator support.

3. Install parking pawl on transmission case and fix it with

parking shaft.
4. Install return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting

shim on transmission case.

2. Install differential side bearing outer race on converter

housing.

AT-311

&

L)

Ck.

MT

Ed
=il

DX
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ASSEMBLY

)

SAT186F

SATO10F

Preload adapter
Kv38105210

Preload gauge -

SAT188F)

Adjustment 1 (Cont’d)

3.
4,

Place final drive assembly on transmission case.
Instali transmission case on converter housing and tighten
transmission case fixing bolts to the specified torque.

Set Tool on differential case at converter housing side and
attach dial indicator on Tool.

Insert the other Tool viscous coupling from transmission
case side.

Move Tool up and down and measure dial indicator deflec-
tion.

Select proper thickness of differential side bearing adjust-
ing shim(s).

Suitable shim thickness = Dial indicator deflection

10.
11.

12.

13.

14.

+ Specified bearing preload
Differential side bearing adjusting shim:
Refer to SDS. AT-336
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmis-
sion case.

Reinslall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

Reinstall converier housing on transmission case and
tighten transmission case fixing bolts to the specified
torque.

Insert Tool intc viscous coupling and measure turning
torque of final drive assembly.
When measuring turning torque, turn final drive assembly
in both directions several times to seat bearing rollers cor-
rectly.

Turning torque of final drive assembly (New bearing):

0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-ib)

When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torgue is close to the specified range.

AT-312
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ASSEMBLY

Transmission
case Pinton
reduction
gear

7777 i7 7 SAT332D

case

reduction
gear

SAT3I330

Depth gauge

Straightedge

case

“f@
——
Pinion reduction gear ==,

SAT334D

- ) T
Straightedge™>% —_

b W
Transmission case ] LE | 0 ]’*W\

SAT3350
—:[D Depth
pih gauge -
L -
Straightedge
e |
_— Pinion reduction gear
R
SAT336D

Adjustment 1 (Cont’d)
REDUCTION GEAR BEARING PRELOAD

1.

2.

Remove transmission case and final drive assembly from
converter housing.

Select proper thickness of reduction gear bearing adjusting
shim using the following procedures.

Place reduction gear on transmission case as shown.

Place idler gear bearing on transmission case.
Measure dimensions “B” “C" and "D and calculate
dimension “A".
A=D-(B -+ C)
“A”: Distance between the surface of idler gear bear-
ing inner race and the adjusiing shim mating sur-
face of reduction gear.

Measure dimension “B’’ between the end of reduction gear
and the surface of transmission case.

Measure dimension “‘B” in at least two places.

m i /ﬁ\.

LE

EF &
eC

=

E

M

F&
RA
Measure dimension “C"' between the surface of idler gear
bearing inner race and the surface of transmission case. gp
Measure dimension “C’ in at least two places.
ET
BF
HA
Measure dimension ‘D"’ between the end of reduction gear
and the adjusting shim mating surface of reduction gear. =
Measure dimension D" in at least two places. -
Calculate dimension “A”
A=D-(B + C) By
AT-313 885



ASSEMBLY
Adjustment 1 (Cont’d)

d. Measure dimension “E" between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

e Measure dimension “E"” in at least two places.

SATIID

e. Select proper thickness of reduction gear bearing adjusting
shim.

Proper shim thickness = A — E — 0.5 mm (0.0020 in)*

(* ... Bearing preload)

Reduction gear bearing adjusting shim: Refer to SDS. AT-338

Pinion 3. Install reduction gear and reduction gear hearing adjusting
9 reduction shim selected in step 2-e on transmission case.
4. Press idler gear bearing inner race on idler gear.
b. Press idler gear on reduction gear.
o Press idler gear so that idler gear can be locked by park-
ing pawl.

6. Tighten idler gear lock nut to the specified torque.
¢ Lock idler gear with parking pawl when tightening lock nut.

SAT188F

7. Measure turning torque of reduction gear.

¢ When measuring turning torque, turn reduction gear in
both directions several times to seat bearing rollers cor-
rectly.

Turning torqgue of reduction gear:
0.05 - 0.39 N'm (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-lb)

e M turning torque is out of specificalion, decrease or
increase thickness of reduction gear bearing adjusting
shim.

SAT190F

AT-314 886



ASSEMBLY
Adjustment 1 (Cont’d)

3 (0.12) 8. After properly adjusting turning torque, clinch idler gear
or more lock nut as shown.

Gl
L 1 (0.09)
or more
WA
Unit : mm {in)
SATE99D : EiM
OUTPUT SHAFT END PLAY
T: o Measure clearance between side cover and the end of the [
output shaft bearing.
~ ¢ Select proper thickness of adjusting shim so that clearance EF &
B |A is within specifications. s
Transmission EBE
( case
SAT341D L
1. Instatl bearing retainer for output shaft.
M

Fa
SAT191F RJ@\
5 'i f'un 2. Install output shaft thrust needle bearing on bearing
S C ygrorm— Yy I retainer. BR
3 -

3. Install output shaft on transmission case.

SATCIEF

AT-315 a8t



ASSEMBLY

|
A 0:
'y i
Gauge
SAT374F
Straightedge
%Q 2
) )
B 7 =
<
s [ =)
/ /

SATI7SH

SAT440D)

Lecking
sealant

SAT442D

Adjustment 1 (Cont’d)

4. Measure dimensions “{,"” and “(,"” at side cover and then
calculate dimension “A'".

e Measure dimension “{,” and “{,” in at least two places.

“A’: Distance between transmission case filting surface and
adjusting shim mating surface.
A=1{ -1 (,: Height of gauge

5. Measure dimensions "{,” and "{;" and then calculate
dimension “B".
Measure “L,” and ““f,” in at least two places.

“B”: Distance between the end of output shaft bearing outer
race and the side cover filting surface of transmission
case.

B=2~¢-0 [,: Height of gauge

6. Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing) is within specifications.

Output shaft end play (A — B):
0-0.15 mm {0 - 0.0059 in)
Qutput shatt end play adjusting shim:
Refer to SDS. AT-340
7. Install adjusting shim on output shaft bearing.

Assembly 2
1. Apply locking sealant to transmission case as shown in
illustration,

2. Set side cover on transmission case.

AT-316
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ASSEMBLY

Q
B 5
® ®

>

SAT34F

Black side

Needle bearing |
) IR =

SATO33F

@y Edge of forward clutch drum

Forward cluich

[T
) ! = ;
(1) Bearing retainer /\d

SAT195F

Assembly 2 (Cont’d)

3.

o

Tighten side cover fixing bolis to specified torque.

Do not mix bolts (& and B .
Always replace bolts & as they are self-sealing bolts.

Remove paper rolled around bearing retainer.
Install thrust washer on bearing retainer.

Apply petroleum jelly to thrust washer.

install farward clutch assembly.

&l

A,

B

EG

Sin)
nl

i,

Align teeth of low & reverse brake drive plaies before 7

installing.

If forward clutch assembly is correctly seated, points (1)

Make sure that bearing retainer seal rings are not spread. .
AT

and (@) are at almost same level.

Install thrust needle bearing on bearing retainer.

Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

AT-317
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Overrun clutch hub

iy,

"c'rT;‘-_,i“;,m /

1

SATO30F

Rear internal gear

Forward clutch
hub SAT198F

SO

Hook o'f thrust washer

SAT199F
Needle bearing\@é w{_m
Rear planetary _ '
carrier m \ Black side
Ty o \\\‘
Ry
Needle bearing @ = ; -
\ * ‘__1[_1' .=
SAT028F

Assembly 2 (Cont’d)

8.
o
.

11.

Install overrun clutch hub.
Apply petroleum jelly to thrust washers.
Align teeth of overrun cluich drive plates before installing.

Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and
unlock.

If not shown as illustration, check installed direction of for-
ward one-way cluich.

. Install forward clutch hub and rear internal gear assembly.

Align teeth of forward clutch drive plates before installing.
Check three hooks of thrust washer are correctly aligned
after installing.

Install rear planetary carrier assembly and rear sun gear
according to the following procedures.

install needle bearings on rear planetary carrier.

Apply pelroleum jelly to needle bearings.

Pay attention to direction of needle bearings.

AT-318
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Assembly 2 (Cont’d)

b. Install rear sun gear on rear planetary carrier.
Rear sun gear . . .
Take care of its direction. e Pay aitention to direction of rear sun gear.

AT Cer

g

Rear planetary carrier

SATO2TF EM

¢. Install rear planetary carrier on transmission case.

SATOZ6F €L

Front planetary 12. Install thrust needle bearing on front ptanetary carrier, then
carrier install them together on transmission case. WMT
. ¢ Apply petroleum jelly to thrust needle bearing. '
Black side e Pay aitention 1o direction of thrust needle hearing.

F.!@'\
SATABOF LA
V o> o5 = 13. Install low and reverse brake piston according to the fol-

Gutters 7 Front planetary iowing procedures. BE

a. Set and align return springs to {ransmission case gulters

as shown in illustration.
ST
HA
b. Set and align piston with retainer.

ElL
[mX

elainer

- SAT323F
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Assembly 2 (Cont’d)

c. Install piston and retainer assembly on the transmission
case.
e Align bracket to specified gutter as indicated in illustration.

<Lz

I :i-);ﬁ-a.
fiysne]

Band servo
— piston stem

SAT3I24F

d. Check that each protrusions of piston is correctly set to
corresponding return spring as follows.

Push piston and retainer assembly evenly and confirm they

move smoothly.

If they can not move smoothly, remove piston and retainer

assembly and align return spring correctly as instructed in step

lia’!
A
Piston an 2
assembly SAT325F
§T25420001 e. Push down piston and retainer assembly and install snap
(434285} rin g.
N

Piston and retainer-

assef;mbly >§\\\\ l

Front Low one-way clutch 14. Install low one-way clutch to front planetary carrier by turn-
planctary ing carrier in the direction of the arrow shown.

A, b B
& C = Snap ring (
CAN\ug

SAT326F

SAT20GF
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Assembly 2 {Cont’d)

15. Install snap ring with screwdriver.

Screwdriver

SAT045D EM

16. Install needle bearing on transmission case.

-
Needle beart * ==
cedle earrng\@ | e Apply petr.oleum j_elly 'to needle bearing._ 1C
2 e Pay atlention to direction of needle bearing.

[z}

FE
SATO2CF CL
17. Install bearing race, needle bearing and high clutch hub on
High clutch hub\@ front sun gear. T
Needle bearing | e Apply peir-oleum ;_elly ?o needle bearmg..
\@45.:—-{-—@ e Pay atiention to direction of needle bearing.
Front sun gear
R,
Bearing race
SATO19F R
18. Install needle bearing and high clutch drum on high clutch
hub. EN
High clutch drum
ST
Needle bearing
High clutch hub B
SATO18F HA

19. Install needle bearing on high clutch drum.

e Apply petroleum jelly to needle bearing. EL
i e Pay aitention o direction of needle bearing.

BX

SATO17F
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SATO16F

SATO15F

Oil pump

Gasket

Reverse clutch drum

| ™~

bearing

| g :Bearing race
Needle

High clutch drum

SAT213F

Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.
21. Install input shaft assembly in reverse clutch.

o Align teeth of reverse clutch drive plates before installing.

22. Install reverse clutch assembly on transmission case.
e Align teeth of high clutch drive plates before installing.

Adjustment 2

When any parts listed in the following table are replaced, total
end play or reverse clutch end play must be adjusted.

Reverse clutch

Fart name Total end play end play
Transmission case ] )
Overrun clutch hub ° .
Rear internal gear . .
Rear planetary carrier . .
Rear sun gear ) *
Front planetary carrier )] L]
Front sun gear . .
High clutch hub . -
High clutch drum ] [ ]
Qil pump cover e .
Reverse clutch drum ] .

TOTAL END PLAY

1. Adjust total end play *'T,".

AT-322
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Adjustment 2 (Cont’d)

a. With original bearing race installed, place Tool onto oil
pump. The long ends of legs should be placed firmly on
machined surface of oil pump assembly and gauging cylin-
der should rest on top of bearing race. Lock gauging cylin-
der in place with set screw. &l

A

EM

. Install gauging plunger into cylinder.

LG

@

T
TG

Gauging plunger
J34291-25

[
A

SAT215F

¢c. With needle bearing installed on high clutch drum, place
Tool legs on machined surface of transmission case {with T
gasket) and allow plunger to rest on needle bearing. -

d. Measure gap between cylinder and plunger. This measure-
ment should give exact total end play.

High cluteh 157 1% 4 Total end play “T,”:

Reverse clutch
drum

drum o 0.25 - 0.55 mm (0.0098 - 0.0217 in)
Q\»J’/ e If end play is out of specification, decrease or increase =4
= Feeler gauge thickness of bearing race as necessary.
Gasket Needle bearing Available bearing race:
SRR SATZ16E Refer to SDS. AT-340 a8

Oil pump 2. Adjust reverse clutch drum end play “T,”.

Gasket Thrust washer

Li ST

Reverse clutch drum

SAT218F M4

434291 a. Place Tool on machined surface of transmission case {with
gasket) and allow gauging cylinder to rest on reverse £l

. N . =
clutch drum. Lock cylinder in place with set screw.

DX

\o -7 .. d
' )ﬁ =

Reverse cluigh drum
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Gauging

(J34290-6)

plunger

SAT314F

SAT221F,

Brake band

SAT196F

@/Bearing race
@/—Thrust washer

SATO13F

Qil pu

assembly

e

o

mp

SATOt2F

Adjustment 2 (Cont’d)

b. Install gauging plunger into cylinder.

c. With original thrust washer installed on oil pump, place
Tool legs onto machined surface of oil pump assembly and
allow plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch
drum end play.

Reverse clutch 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 thrust washer as necessary.
Available thrust washer:
Refer to SDS. AT-339

Assembly 3

1. Instali anchor end pin, washer and lock nut on transmission
case.

2. Place brake band and strut on periphery of reverse clutch
drum. Then, tighten anchor end pin just enough sc that
brake band is fitted on periphery of reverse clutch drum
uniformty.

3. Place bearing race selected in total end play adjustment
step on oil pump cover.

e Apply petroleum jelly to bearing race.

4. Place thrust washer selected in reverse clutch end play
step on reverse clutch drum.

¢ Apply petrofeum jelly to thrust washer,

5. Install oii pump assembly, baffle plate and gasket on trans-
mission case.

6. Tighten oil pump fixing bolts to the specified torgue.

AT-324
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Assembly 3 (Cont’d)

7. Install O-ring to input shaft.
e Apply ATF to O-ring.

&

W&,

B

- - 8. Adjust brake band.

Cg\j DT~ a. Tighten anchor end pin to the specified torque. LE

7 g - Anchor pin === Anchor end pin: o

— T r o/ Lok nut d==—== 'T: 4- 6 N'm (0.4 - 0.6 kg-m, 2.9 - 4.3 ft-Ib) -
b. Back off anchor end pin two and a haif turns. BF &

c. While holding anchor end pin, tighten lock nut. EC

FlE

Gl

1 2. Apply compressed air to oil holes of transmission case and
check operation of brake band. T

EA
[ﬁ.ﬁ?ﬂ
10. Install final drive assembly on transmission case.

Final drive ’B}ﬁ;

assembly S

8T

BF

SAT228F H A&

Clamp i 11. Install oii tube on converter housing.

EL

=4

SAT2I0F
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- ‘ N ‘Q:—‘,
=2 o P e
Sl 1:6&/([
%/?-‘-:*f% It wyﬁ%‘ﬁ@:’

SAT235F)

3-5(012- 020

Q O,
Inside
{ocking
' sealant
=0
1.5 {0.059} dia, Unit: mm (in)

4 (0.16)
SAT233F

SATO0BF

N-D accumulator
piston

Servo release
accumulator piston

Contact

surtace SAT406DA

N-D accumulator

piston
Servo release @
accumulator NS
piston -
—

-
O

SAT236FA

Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.

e Apply locking sealani to mating surface of converter hous-
ing.

14. Install accumulator piston.
a. Check contact surface of accumulater piston for damage.

b. install O-rings on accumulator piston.
e Apply ATF to O-rings.

Accumulator piston O-rings: Refer to SDS. AT-339

AT-326
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N-D

Return accumulator
spring  piston R

=3 l- Servo release

" accumulator Return

piston

- SN
i

“‘.‘\\l_(j_%(’%ﬁ, B -
-~ \\WIAOS

Lip seais >
{4 pieces)

SATO06F

SATOO7F

Manual valve

SATOOSF

S \\] \k “Ji

—*2* Manual plate’

]
- Manual \.'z;/\ffv:aj
4

SATZ241F

Assembly 3 (Cont’d)

c. install accumulator pistons and return springs on transmis-

sion case.

o Apply ATF {o inner surface of transmission case.

Return springs: Refer to SDS. AT-339

&

WA

EM

15. Install lip seals for band servo oil holes on transmission

case.
¢ Apply pefroleum jelly to lip seals.

16. Instali tube and sieeve,

17. Install control valve assembly.

a. Insert manual valve into control valve assembly. ERE

e Apply ATF to manual valve.

b. 3et manual shaft in Neutral position.

iRl
Tt
&

T

c. Install control valve assembly on transmission case while =

aligning manual valve with manual plate.

AT-327
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. o) 1
el :\\
@;/’\ N Terminal - \'r <®* i

/ body SAT416D

Unit: mm {in)
@ S5bolts ¢ = 40 (1.57)
® 6 bolts ¢ = 33 (1.30)
@ 2bolis

£ = 43.5(1.713)

SATOD4F

SATO03F

SATO11D

Assembly 3 (Cont’d)

d.

C.

f.

Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it.
Install stopper ring to terminal body.

Tighten bolts (D, ® and @.

Boli iength, number and location:

Bolt © ® o
s . 40.0 33.0 435
Bolt length “( Eﬂ ¢ mm (in) (1.575) (1.299) 1.713)
Number of bolis 5 6 2
18. Install oil pan.
a. Attach a magnet to oil pan.
b. Install new oil pan gasket on transmission case.
c. install oil pan on transmission case.
o Always replace oil pan boits as they are self-sealing bolts.
o Tighlen four bolts in a criss-cross pattern to prevent dislo-
cation of gasket.
d. Tighten drain plug to the specified torque.
19. Install inhibitor switch.
a. Set manual lever in "'P” position.
b. Temporarily install inhibitor switch on manual shaft.
c. Move selector lever to “'N'" position.

AT-328
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Assembly 3 (Cont’d)

d. Insert4.0 mm {0.157 in) dia. pin into adjustment hole in both
inhibitor switch and manual shaft as near vertically as pos-
sible.

e. Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor @l

bl

/ switch.
41 A
S —
SAT245F ER
= 20. Install ¢il charging pipe and oil cocler tube to transmission
7 Dipstick 'tutna-}:”_f,J . case
r Aluminum - [L@

washer

D)
i

iube

// (Gire -
G-ting QK;@ i Qil cooler FE

SATOO1F Tl

21. Install torque converier.

a. Pour ATF into torque converter, M7

e Approximately 1 liters (1-1/8 US qt, 7/8 Imp gt) of fluid are
required for a new torgue converter.

# When reusing old torqgue converter, add the same amount
of fluid as was drained.

Fi‘;@ﬂ

A
SATA28DA T

b. Install torque converter while aligning notches of torque
converter with notches of oil pump. BR

RA&

¢c. Measure distance “A’ to check that torque converter is in
proper position. EL
Distance ‘“A”: 14 mm (0.55 in) or more

SAT430D)
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VG30E VE3ODE
Automatic transax/e model RE4F02A RE4F04V
Automatic transaxie assembly
Model code number 27X79 BOX01
Transaxle gear ratio
1st 2.785 2.785
2nd 1.645 1.545
3rd 1.000 1.000
4th 0.694 0.694
Reverse 2272 2272
Final drive 3.642 3.618
Recommended oil Genuine Nissan ATF or equivalent type DEXRONII-E
Qil capacity £ {US gt, Imp gt} 7.4 {7-7/8, 6-1/2) 9.6 (10-1/8, 8-1/2)

VEHICLE SPEED WH

Specifications and Adjustments

EN SHIFTING GEARS

VG30 engine models (RE4F02A)

Throttle Shift Vehicle speed km/h {(MPH)
position pattern 0, =+ D, D, —» D, D, - D, o, — D, B, — D, D, —» D, 1, - 14
Comiort 57 - 65 107 - 115 162 - 170 158 - 166 99 - 107 49 - 57 56 - 64
Full throttle (35 - 40) (66 - 71) (101 - 106) (98 - 103) (62 - B6) (30 - 35) (35 - 40)
Power 57 - 65 107 - 115 162 - 170 158 - 166 98 - 106 49 - 57 56 - 64
(35 - 40 {66 -71) (101 - 106) (98 - 103) (61 - 66) (30 - 35) (35 - 40)
Comfort 35-43 €8 - 76 99 - 107 65-73 36 - 44 9-17 56 - 64
Half throttle (22 - 27) (42 - 47 {62 - 66) (40 - 45) (22 - 27) {6-11) (35 - 40)
Power 40 - 48 75- 83 115 - 123 79 - 87 41 - 49 9-17 56 - 64
(25 - 30) {47 - 52) (71 -76) (49 - 54) (25 - 30) 6-11) {35 - 40)

VE30 engine models (RE4F04V)

Throttle Shift Vehicle speed km/h (MPH)
position pattern D, =D, D, — Dy D, —» B, D, — D, N, — D, D, — Dy 1, -1,
Comfort 62 - 70 115 - 123 178 - 186 174 - 182 101 - 109 52 - 60 59 - 67
(39 - 43) (71 - 76) (111 - 118) (108 - 113) {63 - 68) {32 - 37) {37 - 42)

Fuil throttle
Power 62 - 70 115 - 123 178 - 186 174 - 182 101 - 109 52 - 60 59 - 67
(39 - 43) (71 - 78) (111 - 118) (108 - 113) (63 - 68) (32 - 37) (37 - 42)
Comfort 40 - 48 74 - 82 113 - 121 79 - 87 37 -45 8-18 59 - 67
(25 - 30) (46 - 51) (70-75) (49 - 54) (23 - 28) {(5-10) {37 - 42)
Half throitle

Power 47 - 85 86 - 94 135 - 143 85 - 93 55 - 63 8-18 59 - 67
{29 - 34) {53 - 58) (84 - 89) (53 - 58} (34 - 39) (5-10) {37 - 42}

VEHICLE SPEED WHEN PERFORMING LOCK-UP

VG30 engine models (RE4F(02A) VE30 engine models (RE4F04V)
. Vehicle speed . Vehicle speed
Throtile 0?(::;“ Shift km/h (MPH) Throttle OD;;;:C" Shift km/h {(MPH)

opening i pattern Lock-up Lock-up opening ( i pattern L.ock-Lp Lock-up
position) LON" “QFF" position) "ON' “OFF"

Comiort 78 - B6 8a- 71 Comfort 96 - 104 83 - 71

ON or (48-53 | (39-44) ON omio (60 - 65) (39 - 44)

(D) Power 76 - 86 63 - 71 () Power 107 - 115 63- 71

o/ (48 - 53} (39 - 44) o8 (66 - 71) (39 - 44)
Comtort B6 - 94 83 - o Comfort 86 - 94 83 - 91
OFF omier (53-58) | (52-57) OFF omio (53-58) | {(52-57)

(D) 86 - 04 a3 - o1 (D) 86 - 94 83 - 91
Power (53-58) | [(52-57) Power (53-58) | (52-57)
AT-330
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SERVICE DATA AND SPECIFICATIONS (SDS)

STALL REVOLUTION

Specifications and Adjustments (Cont’d)

Engine Stall revolution
rem
VGE30 2,050 - 2,350
VE30 1,850 - 2,150 @H
LINE PRESSURE A,
VG30 engine models (RE4F02A) VE30 engine models (RE4F04V)
Engine speed Line pressure kPa (kg/cm?, psi) Engine speed Line pressure kPa (kg/cm?, psi} EY
rpm D, 2. 1 and R positions D, 2 and 1 positicns R position
ldle 98 (1.0, 14) 500 (5.1, 73) 853 (8.7, 124)
Stall 843 (8.6, 122) 1,088 (11.2, 159) 1,863 (19.0, 270) ”‘"©
EF &
EC
CONTROL VALVES ez
1=
Control valve return springs
VG30 engine models (RE4F02A)
Unit: mm (in) Gl
ltem
Paris
Part No. Free length Outer diameter MT
@ Pilot valve spring 31742-27X60 56.6 (2.278} 10.9 (0.429)
@ Lock-up shuttle valve spring 31742-27X65 28.8 (1.134) 9.0 (0.354)
3 Pressure modifier accumulator valve spring 31742-27X72 30.84 (1.2142) 9.8 {0.386)
@ Pressure regulator valve outer spring 31742-27X61 37.3 (1.469) 12.9 (0.508)
{(8) Pressure regulator vaive inner spring 31742-27X62 37.7 (1.484) 7.95 (0.3130) A
@) 1-2 shift valve spring 31762-27X51 24.9 (0.980) 7.0 (0.276)
@) 2-3 shift valve spring 31762-27X51 24.9 (0.980) 7.0 (0.276) RA,
@ 3-4 shift valve spring 31762-27X61 24.9 {0.98D) 7.0 (0.276)
@ Low clutch timing valve spring 31736-01X02 21.7 (0.854) 6.65 (0.2618) BR
3-2 timing valve spring 31736-01X02 21.7 (0.854) 6.65 (0.2618)
{1y Torgue converter reliel valve spring 31742-27X01 44.7 (1.760) 7.0 {0.276)
@@ 1st reducing valve spring 31742-27X67 48.8 {1.821) 6.8 (0.268) ST
{8 Feedback accumulator valve spring 31742-27X71 33.75 (1.3287) 6.35 (0.2500)
() Lock-up control valve spring 31742-27X69 41.8 (1.646) 7.0 {0.276) BE‘I
A
El
([P
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

VE30 engine models (RE4F04V)

Unit: mm (in)

lterm
Parts
Part Na. Free length Cuier diameter
i3} | Accumulator shift valve spring 31742-80X11 17.0 (0.669) 10.0 {0.394)
#1) | Pressure regulator valve spring 31742-80X13 450 (1.772) 15.¢ (0.591)
#) | Overrun clutch control valve spring 31762-8GX00 21.7 {0.854) 7.0 (0.276)
@) | Accumulator control valve spring 31742-80X02 22.0 {0.8686) 6.5 (0.256)
Lower body @ | Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 (0.276)
{2 | Shift valve B spring 31762-80X00 21.7 {0.854) 7.0 {0.278}
&}l 31742-41X15 30.5 (1.201) 9.8 (0.3886)
Pressure modifier valve spring
) 31742-80X16 32.0 (1.260} 8.9 {0.272}
@7 | Line pressure solenoid valve spring 31742-80X11 17.0 (0.669) 10.0 {0.394)
Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.219}
@ 11-2 accumulator valve spring 31742-80X10 20.5 {0.807) 7.0 {0.276)
€1) | 1-2 accumulator piston spring 31742-80X19 49.3 (1.941) 19.6 {0.772)
tipper body @5 | 1st reducing valve spring 31742-80X05 27.0 {1.083) 7.0 (0.276)
@ | Overrun cluich reducing valve spring 31742-80X15 37.5 {1.476) 6.9 (0.272)
i | Torque converter reliel valve spring 31742-80X07 39.5 (1.555) 11.0 (0.433)
Lock-up control valve 31742-80X17 39.5 (1.555) 11.0 {0.433)

AT-332
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont'd)

Model

VG30 engine models: RE4F02A

VE30 engine models: RE4FQ4V

Reverse cluich

Number of drive ptates 2 2 2l
Sl
Number of driven plates 2 2
Drive plate thickness mm {in)
o
Standard 2.0 (0.079) 1.6 (0.063] WA
Allowable }mit 1.8 (0.071) 1.4 (0.055)
Ciearance mm {in) ER
Standard 0.5-0.8{0.020 - 0.031) 0.5 - 0.8 (0.020 - 0.031}
Allowable limit 1.2 (0.047) 1.2 {0.047) e
-ty
Thickness mm (in) Part number Thickness mm (in) Part number
€.6 (0.260) 31537-80X05 [.—;-[E 8’
46 (0.181) 31537-21X10 6.8 (0.268) 31537-80X06 '{'Er;‘
Thickness of retaining plates 4.8 (0.189) 31537-21XM1 7.0 (0.276) 31537-80%07 =
5.0 (0.197) 315637-21X12 7.2 (0.283) 31537-80X08
5.2 (0.205) 31537-21X13 7.4 (0.291) 31537-80X09 B
5.4 {0.213) 31537-21X14 7.6 10.299) 31537-80X20 e
7.8 {0.307) 31537-80X21
High clutch &1
Number of drive plates 4 4 B
Number of driven plates 7 7
e
Orive plate thickness mm {in) T
Standard 1.6 {0.063) 1.6 (0.063)
Allowable limit 1.4 {0.055) 1.4 (0.055}
Clearance mm (in}
Standard 1.4 -1.8(0.055 - 0.071) 1.8 - 2.2 {0.071 - 0.087) =4
I
Allowable limit 2.6 (0.102) 3.0 (0.118)
Thickness mm (in) Part number Thickness mm {in} Part number
S
36 (0.142) 31567-21X00 R
3.8 (0.150) 31567-21X01 3.0 (0.118) 31537-80X15
Thickness of retaining plates 4.0 (0.157) 31567-21X02 3.2 (0.126) 31537-80X16 _
4.2 (0.165) 31567-21X03 3.4 (0.134) 31537-80X17 F."}gh"
4.4 (0.173) 31567-21X04 3.6 (0.142) 31537-80X18
4.6 {0.181) 31567-21X05 3.8 {0.150) 31537-80X19
4.8 {(0.189) 31567-21X06 T
§T
Low clutch
Number of drive plates 6
BE
Number of driven plates 7 2
Clearance mm {in}
Standard 0.5 - 0.8 {0.020 - 0.031) MA
Altowable limit 2.0{0.079)
Drive plate thickness mm (in) gL
Standard 2.0 (0.079) -
Allowable limit 1.8 (0.071}
Thickness mm {in) Part numoer W03
3.2 (0.128) 31597-21x10
3.4 (0.134) 31597-21X11
Thickness of retaining plates 3.6 (0.142) 31597-21X12
3.8 (0.150) 31507-21X13
4.0 (0.157) 31597-21X14
4.2 {0.165) 31h97-21X15
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Model

VG30 engine models: RE4FO2A

VE30 engine models: RE4F04V

Forward ciutch

Number of drive plates

Number of driven plates

Drive plate thickness mm (in}
Standard

Allowable limit

Clearance mm (in)
Standard

Allowable limit

1.6 (0.063)
1.4 (0.055)

0.45 - 0.85 (0.0177 - 0.0335)

1.85 {0.0728)

Thickness mm (in) Part number
3.6 (0.142) 31637-80X7Q
3.8 (0.150) J1537-80X71
Thickness of retaining plates 4.0 (0.157) 31537-80X72
4.2 (0.165) 31537-80X73
4.4 (0173} 31537-80X74
3.4 (0.134) 31537-80X75
3.2 (0.128) 31537-80X76
Number of drive plates 3
Number of driven plates 5
Drrive plate thickness mm (in)
Standard 1.6 (0.063)
Allowable limit 1.4 {0.055)

Clearance mm {in)
Standard

Allowable limit

Thickness of retaining plates

0.7 - 1.1 (0.028 - 0.043)

1.7 (0.067)

Thickress mm (in)

Part number

3.0 {0.118)
3.2 (0.126)
3.4 (0.134)
3.6 (0.142)
3.8 {0.150)

31537-80X60
31537-80X61
31537-80X62
31537-80X63
31537-80X64
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Model

VG30 engine models: RE4F02A

YE30 engine models: RE4F04Y

Low & reverse brakeJ

Number of drive plates 7 7
Number of driven plates Gor7 g @]ﬂ
Drive plate thickness men (i)
Standard 2.0 (0.07%) 1.8 (0.071)
B2,
Allowable limit 1.8 (0.071) 1.6 {0.063)
Clearance rmim (in)
Standard 1.2 - 1.6 (0.047 - 0.063) 1.7 - 2.1 (0.067 - 0.083) &0
Allowable limit 3.0 (0.118) 3.5 {0.138)
Thickness mm (in) Part number Thickness mm {in) Part number LE
1
.4 (0.1 -
26 Eg 12;; g:gg;_ggig{? 2.0 (0.079) 31867-80X00
' ' 2.2 (0.087) 31667-80401 EE &
3.8 (0.150) 31667-23X02 15l ef
2.4 (0.004) 31667-80X02 0
Thickness of relaining plates £010.157) 31667-23X03 2.6 (0.102) 31667-80X03 o
4.2 (0.165 31667-23X04
( ) 2.8 (0.110) 31667-80x04
4.4 {0.173) 31667-23X05 -
3.0 (0.118) 31667-80X05 =T
46 (0.181) 31667-23X06 FE
3.2 (0.126) 31667-80X06
4.8 (0.189) 31667-23X07 3.4 (0.134) 31667-80X07
5.0 (0.197) 31867-23X08 o )
Brake band :QL
h it tighteni
Anchor end boft tightening torque 4-6(0.4-0.629- 43 4-6(0.4-06 29-43)
N'm (kg-m, ft-Ib)
T

Number of returning revolutions for anchor end
bolt

5.25 2.5

Lock nut tightening torque N-m (kg-m, ft-1b)

31- 42 (3.2-4.3,23-31)

3142 (3.2 - 4.3, 23 - 31)

FINAL DRIVE

Differential side gear clearance

VE30 engine models (RE4F04V)

Clearance belween side gear
and differantial case with
washer mm {in}

0.1 -0.2 {0.004 - 0.008)

Differential side gear thrust washers
VG30 engine models (RE4F02A)

Thickness mm (in) Part number

0.75 - 0.80 (0.0295 - 0.0315} 38424-E3020

0.8 - 0.85 {0.0315 - 0.0335) 3842423021
0.85 - 0.90 {0.0335 - 0.0354) 38424 E3022

0.90 - 0.95 [0.0354 - 0.0374) 38424-E3023

Thickness mum (in} Part number =
m_uo{ég ) g:g?m 38424-51E10 -
(o,ooégg ] 3:3313) 38424-51E11
:iijzous coupling (00022; _- 32248) 38424-51E12 %E
(0‘52;2 ) g;gism 38424-51E13 ST
{0,0%:? i gig;w) 38424-51E14 -
ol
(G.DOQSZ ] 8:2215) 38424-E3000
Differential case (0(?3?2 : 2:3235) 38424 E3001 A
0.90 - 0.95 ElL
(0.0354 - 0.0374) 38424-E3003
DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

Differential side bearing preload adjusting

shims

Specifications and Adjustments (Cont’d)
Differential side bearing preload adjusting

— VG30 engine models (RE4F02A)

shims

— VE30 engine models (RE4F04V)

Thickness mm (in)

Part number

Thickness mm (in}

Part number

0.12 (0.0047)
0.16 (0.0063)
0.20 (0.0079)
0.24 (0,0094)
0.28 {0.0710)
(.32 (0.0126)
0.36 (0.0142)
0.40 (0.0157)
0.44 (0.0173)
0.48 (0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)
0.64 (0.0252)
0.68 (0.0268)
0.72 (0.0283)
076 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0346)
0.92 (0.0362)

38453-21X13
38453-21X14
38453-21X15
38453-21X16
38453-21X17
38453-21X18
38453-21X18
38453-21X20
38453-21X00
38453-21X01
38453-21X02
38453-21X03
38453-21X04
38453-21X05
38453-21XD6
38453-21X07
38453-21X08
3B453-21X09
38453-21X10
38453-21X11
38453-21X12

0.36 (0.0142)
.40 (0.6157)
0.44 (0.0173)
0.48 (0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)
0.64 (0.0252)
0 68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0346)
0.92 (0.0362)
0.12 (0.0047)
0.16 (0.0063)
0.20 (6.0079)
0.24 (0.0084)
0.28 {0.0110)
.32 (0.0126)

38753-56E00
38753-56E01
38753-56E02
38753-56E03
38753-56E04
38753-66E05
3B8753-56E06
38753-56E07
38753-56E08
38753-56E09
38753-56E10
38753-96E11
38753-56C 12
38753-56E13
368753-56E14
38753-56E15
38753-56E16
38753-56E17
38753-56E18
38753-56E19
38753-56E20

Bearing preload — VE30 engine models

(RE4F04V)

Differential side bearing pre-
load mm {in}

0.05 - 0.0¢ (0.0020 - 0.0035)

Turning torque — VE30 engine models

(RE4F04V)

Turning torque of final drive
assembly  N-m (kg-cm, in- Ib)

0.78-1.37 {8.0- 14.0,6.2 - 122}

Clutch and brake return springs
— VE30 engine models (RE4F04V)

Unit: mm (in}

Parts Free length Quter diameter
Farward clutch .
{Overrun clutch) 21.4 (0.843) 10.3 (0.406)
(22 pcs)

High clutch
(12 pos) 22.5 (0.886) 10.8 (0.425)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments {Cont’d)
PLANETARY CARRIER AND OIL PUMP

VG30 engine models (RE4F02A)

| Planetary carrier | mm {in)

Clearance between pinion washer
and planetary carrier

Front carrier
Standard

Allowable limit

0.15 - 0.70 (0.0058 -
0.0276)

0.80 (0.0315)

Rear carrier

Standard

Ailowable limit

0.20 - 0.70 (0.Q079 -
0.0276)

£.80 (0.0315)

Cil pump clearance mm (in}

Cam ring — ol pump cover
Standard

Allowable limit

0.010 - 0.024 {0.0004 -
0.0009)

0.024 (0.0009)

Rotor — oil pump cover
Standard

Allowable limit

0.017 - 0.031 {D.0007 -
0.0012)

0.031 (0.0012)

Vane — oil pump cover

Standard

Allowable timit

0.017 - 0.031 (0.0007 -
0.0012)

0.031 (0.0012)

Seal ring clearance mm {in)
Standard

Allowable limit

0.10 - 0.25 (0.0039 -
0.0098)

0.25 {0.0098)

VE30 engine models (RE4F04V)

‘ Planetary carrier I

Clearance between planetary
carrier and pinion washer
mm (in)

Standard

Allowahle Iimit

0.20 - 0.70 (0.0079 -
0.0278)

0.80 (0.0315)

Oil pump

Qil pump side clearance
mm (in)

0.030 - 0.050 {0.0012 - 0.0020)

Thickness of inner gears and
outer gears

Inner gear
) Gl
Thickness Part number
mm {in)

11.89 - 12.0 Iﬁwﬂ
(0.4720 - 31346-80X00
0.4724)

11.98 - 11.99 -
©4717 - | 31346.80%01 £
0.4720)

11.97 - 11.98
(0.4713 - 31346-80X02 “@
0.4717) j

Quter gear F &
Thickness Part number EC
mm (in) =

11.89 - 12.0
(0.4720 - | 31347-80x00 [ E
0.4724)

11.98 - 11.99
{0.4717 - 31347-B0OX01 @L
0.4720)

11.97 - 11.98
{0.4713 - 31347-80X02 i
0.4717) AT

Clearance between oil pump
housing and outer gear
mm (in)

Standard

0.111 - 0.181 (0.0044 - 0.0071)

Allowabie limit 2.181 (0.0077) B,
Qil pump cover seal ring
clearance mrm {in)
Standard 0.036 - 0.176 (0.0014 - 0.0069) I
Allowable lImit 0.176 {0.0069)
. BR
INPUT SHAFT — VE30 engine models o
(RE4F04V)
Input shaft seal ring clearance ST
mm {in)
Standard 0.08 - 0.23 {0.0031 - 0.0091) -
Altowable limit 0.23 (0.0091)
HA
ElL
(22
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

OUTPUT SHAFT PRELOAD ADJUSTING REDUCTION GEAR — VE30 engine models
SHIM — VG30 engine models (RE4F02A) (RE4F04V)
Thickress mm (m) Part nhumber Turning torque
0.12 (0.0047) 31499-21%00
Turning torque of reduction gear 0.05 - 0.39
0.16 (0.0063) 31459-21X01 N-m (kg-cm, in-lo} | (0.5 - 4.0, 0.43 - 3.47)
0.20 (0.0079) 31499-21X02
0.24 (0.0094) 31499-21X03
0.28 (0.0110 31499-21X04 . . N .
(0.0110) Reduction gear bearing adjusting shims
0.32 (0.0126) 31499-21X05
0.36 {00142) 31409-21X06 Thicknass mm (lrl) Part number
1439-81X1
0.40 {0.0157) 31499.21X07 5.20 (0.2047) 31439-81%10
5.22 (0.2055) 31439-81X11
0.44 (0.0173) 31499-21X08 _ 5.24 (0.2063) 31439-81% 12
0.48 (0.0189) 31499-21X09 5.26 {0.2071) 31439-81X13
0.52 (0.0205) 31499-21X10 5.28 {0.2079) 31439-81X 14
0.56 (0.0220) 31409-21X1 5.30 (0.2087) 31439-81X15
0.60 (0.0236) 31499-21X12 5.32 {0.2094) 31439-81X18
0.64 (0.0252 41499.21X13 5.34 (0.2102) 31439-81X17
64 (0.0252) ) 5.36 (0.2110) 31439-81X18
0.68 (0.0268) 31499-21X14 5.38 (0.2118) 31439-81X19
0.72 (0.0283) 31499-21X15 5.40 (0.2126) 31439-81X20
0.76 (0.0299) 31499-21X16 5.42 (0.2134) 31439-81X21
0.80 (0.0315) 31499-21X17 5.44 {0.2142) 31439-81X22
A6 (021 41439-81X23
0.84 (0.0331) 31499-21X18 546 {0.2180)
5.48 (0.2157) 31439-81X24
0.88 (0.0348) 31499-21X19 5,50 (0.2165) 31439-81X46
0.92 (0.0362) 31499-21X20 5.52 (0.2173) 31439-81X47
1.44 {0.0567) 31499-21%21 5.54 (0.2181) 31439-81X48
1.96 {0.0772) 31499-21%22 5.56 (0.2189) 31439-81X49
5.58 (0.2197) 31439-81X60
5.60 (0.2205) 31439-81X61
562 (0.2213) 31439-81%X62
IDLER GEAR PRELOAD ADJUSTING SHIM 564 (0.2220) 31439-81X63
— VG30 engine models (RE4F(02A) 5.66 {0.2228) 31439-81X64
__— ‘ - R 5.68 (0.2236) 31439-81X65
ickness mm {in) art number 5,70 (0.2244) 31439-81X66
0.36 (0.0742) 31499-27X08 5.72 (0.2252) 31439-81X67
0.40 {0.0157) 31499-21X07 5.74 (0.2260) 31439-81X68
0.44 (0.0173) 31499-21X08 5.76 [0.2268) 31439-81X60
5.80 (0.2283 31430-81X71
0.52 (0.0205) 31499-21X10 { )
5.82 (0.2291) 31439-81X72
0.56 (0.0220) 31489-21X11 5.84 (0.2209) 31439-81X73
0.60 (0.0236) 31499-21X12 5.86 (0.2307) 31439-81%74
0.64 (0.0252} 31499-21X13 5.88 (0.2315) 31439-81X75
0.68 (0.0268) 31499-21%14 5.80 (0.2323) 31439-81X76
0.72 (0.0283) 31499.21X15 5.92 (0.2331) 31439-81X77
0.76 (0.0299 $1495.21%16 5.94 (0.2339) 31430-81X78
76 {0.0299) ) 5.96 (0.2346) 31439-81X79
0.80 {0.0315) 31499-21X17 ' 5.98 (0.2354) 31439-81X80
0.84 {0.0331) 31409-21X18 6.00 (0.2362) 31439-81X81
0.88 (0.0346) 31409-21X19 6.02 (0.2370) 31439-B1X82
0.92 {0.0362) 31460-21X20 6.04 {0.2378) 31439-81x83
. . 439-81X584
1.44 {0.0567) 31499-21X21 6.06 {0.2386) 31435-81x8
6.08 {0.239¢) 31439-82X00
196 (0.0772) 31499-21x22 6.10 (0.2402) 31439-82X01
6.12 (0.2409) 31439 82X02
8.14 (0.2417) 31439-82X03
6.16 (0.2425) 31439-82X04
6.18 (0.2433) 31439-82X05
6.20 (0.2441) 31439-82X06
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’'d)
Thrust washers for adjusting reverse clutch

6.22 (0.2449) 31439-82X07
6.24 (0.2457) 31439-82X08 drum end play
6.26 (0.2465) ‘ 31439-82X09 Thickness mm (in) Part number
6.28 (0.2472) 31439-82X10
£.30 {0.2480) 31439-82X11 0.80 {0.0315) 31508-80%00 @l
€.32 (0.2488) 31439-82X12 1.40 (0.0551} 31508-80X03 -
6.34 (0.2406) 31439-62X13 0.95 (0.0374) 31508-80X07
6.36 (0.2504) 31439-82X14 R .
6.38 (0.2512) 31439-82X15 1.10 (0.0433) 31508-80X08 WL
6.40 (0.2520) 31439-82X16 1.25 (0.0492) 31508-80X09
6.42 {0.2528) 31439-82X17 155 (0.0610 31508.80X 10
6.44 (0.2535) 31439-82X18 95 (0.0610) : ERT
6.46 (0.2543) 31439-82X19 1.70 {0.0668) 31508-80X11
6.48 (0.2551) 31439-82X20 1.85 (0.0728) 31508-80X12 o
6.50 (0.2559; 31439-82X21 i.C
PARKING PAWL — VG30 engine models i
(RE4F02A) FF &
CLUTCH PACK END PLAY — VG30 engine EC
models (RE4F02A) Clearance “L":
0.4 -0.8 mm (0.016 - 0.03t in) 025 - 0.50 mm' (0.0098 - 0.0197 in) FE
Thrust washers for adjusting clutch pack Parking pawl CL
end play
Thickness mm (in) Part number T
0.7 {0.028) 31528-21X00
0.9 {0.035) 31528-21X01 Identification letter SATO14
1.1 (0.043) 31528-21X02
1.3 (0.051) 31528-21X03 P
dentification letter Part number |§';:¢,
1.5 (0.059) 31528-21X04 s 19352 100 S
1.7 (0.067) 31528-21X05 . 31989.21X01
1.8 (0.075) 31528-21X06 . 21988.21X02 )
REVERSE CLUTCH END PLAY — VE30 . B
° ACCUMULATOR — VE30 engine models
engine models (RE4F04V) (RE4F04V)
(=]
Reverse clutch end play . E}T
mm Gin) 0.55 - 0.90 (0.0217 - 0.0354) O-ring
Unit: mm (in)
Accumulator Inner diameter Inner diameter E -
(Small) {Large)
Servo release accu-
mulator 26.9 (1.059) 44,2 (1,740) A
N-D accumulator 34.6 (1.362) 39.4 (1.551)
EL
Return spring
Unit: mm (in}
(D3
Accumulator Free length Outer diameter
Servo release acou- 52.5 (2.067) 20.4 (0.803)
mulatar
N-0 accumulator 43.5 (1.713) 27.0 (1.063)
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SERVICE DATA AND SPECIFICATIONS (SDS)

(RE4F04V)

Return spring

Specifications and Adjustments (Cont’d)
BAND SERVO — VE30 engine models

Unit mm (in)

TOTAL END PLAY

Total end play

mm {in)

0.25 - 0.55 (0.0098 - 0.0217)

Bearing race for adjusting total end play
VG30 engine models (RE4F02A)

Thickness mm (in)

Part number

Return spring Free length Outer diameter
2nd servo return 32.5 (1.280) 25.9 {1.020)
spring
0D servo return 31.0 (1.220) 21.7 (0.854)
spring
REMOVAL AND INSTALLATION

Unit: mm {in)
Distance between VGE30 engine VE30 engine
end of converter — RE4F02A — RE4F04V
housing and torque
converter 18 (0.71) 14 (0.55)

0.8 (€.031)
1.0 (0.039)
1.2 (0.047)
1.4 (0.055)
1.6 (0.063)
1.6 (0.071)
2.0 (0.079)

31429-21X00
31429-21X01
31429-21X02
31429-21X03
31429-21X04
31429-21X05
21429-21X06

OUTPUT SHAFT

Seal ring clearance

VE30 engine models (RE4F04V)

Thickness mm (in)

Part number

QOutput shaft seal ring VG30 engine VE30 engine mad-
clearance mm (in) models els
10 - -
Standard 0.10-0.35 010-025

Allowable limit

{0.0039 - 0.0138)
0.35 (0.0138)

(0.0039 - 0.0098)
0.25 (0.0098)

End play — VE30 engine models

Output shaft end play

mm {in) 0-0.15 (0 - 0.0059)

Output shaft adjusting shims

Thickness mm (in

) Part number

0.80 {0.0315)
0.84 {6.0331)
0.88 (0.0346)
.92 (0.0362)
0.96 (0.0378)
1.00 (0.0394)
1.04 (0.0409)
1.08 (0.0425)
1.12 (0.0441)
1.16 (0.0457)
1.20 (0.0472)

31438-B0X60
31438-80X61
31438-80X62
31438-80X63
31438-80X64
31438-80X65
31438-80X66
31438-80X67
31438-80X68
31438-80X69
31438-80X70

BEARING RETAINER

Seal ring clearance

Bearing retainer seal

VG30 engine mod-

VE30 engine mod-

ring clearance mm (in) els els
0.10 - 0.25 £.10 - 0.30
Standard
ancar (0.0039 - 0.0098) | (0.0032 - 0.0118)
Allowable limit 0.25 (0.0098) 0.30 (0.0118)

0.8 (0.031)
1.0 ©.039)
1.2 (0.047)
1.4 (0.055)
1.6 (0.063)
1.8 (0.071)
2.0 {0.079)
0.9 (0.035)
1.1 (0.043)
1.3 (0.051)
1.5 (0.059)
1.7 10,067}
1.9 {0.075)

31435-80X00
31435-80X01
31435-80X02
31435-80X03
31435-80X04
31435-80X85
31435-80X06
31435-80X09
31435-80X10
31435-80X11
31435-80X12
31435-80X13
31435-80X14
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