Troubleshooting (Basic Troubleshooting) (A140L and AT-11
AUTOMATIC TRANSAXLE - A140E)

TROUBLESHOOTING
Basic Troubleshooting

Before troubleshooting an ECT, first determine whether the problem is electrical or mechanical.
To do this, just refer to the basic troubleshooting flow—chart provided below.
If the cause is already known, using the basic troubleshooting chart below along with the general

troubleshooting chart on the following pages should speed the procedure.

Read Diagnostic Code Bad
(See page AT-17)
Repair or
OK Replace

Preliminary Check Bad
(See page AT-21)

OK

Manual Shifting Test
(See page AT-23)

oK Bad
Electrical Control System Check Ok | Stall Test, Time Lag Test and
Hydraulic Test

Bad Bad

Repair or Replace Repair Transaxle
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AUTOMATIC TRANSAXLE - Description (A140L and A140E )

DESCRIPTION

The A140L and. A140E automatic transaxle described in this AT section is a lock—up four—speed automat-
ic transaxle developed exclusively for use— with a transversely—mounted engine.

The A140E is called an ECT (Electronic Controlled Transaxle). Based on the A140L, the hydraulic control
system has been changed, and the shift and lock—up timing are controlled by micro computer.
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The construction and operation of the A140L, will first be explained. Then the difference between the
A140E

and the A140L, and the features of the ECT, will also be explained.
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A140L Automatic Transaxle
CONSTRUCTION AND OPERATION

The A140L automatic transaxle can be roughly divided into the automatic transmission section and the
differential section. The automatic transmission section is composed of the torque converter, planetary

gear unit and the hydraulic control system.
Lock-up Clutch
T

1. Torque Converter
CONSTRUCTION
The torque converter is composed of the pump impeller gh“;fT
which is rotated by the engine, the turbine runner and ,
lock—up clutch which are fixed to the transmission input
shaft, and the stator which is attached to the stator
shaft via the one—way clutch.
The torque converter is filled with ATF.

ATIBk

OPERATION
The pump impeller is rotated by the engine, which
causes a flow in the ATF inside the torque converter.
The flow of ATF caused by the pump impeller strikes |
the turbine runner, providing a force to rotate the tur- Flow of
bine runner, and transmits torque to the input shaft.  Stator {-\\ - ATF
The flow of ATF which has hit the turbine runner re- ™~ ,,-v""ﬂ/
bounds and tries to flow in the direction opposite to \\<
the direction of rotation of the pump impeller, but the o
stator returns the flow the original direction of rotation. #Ha by
So the ATF )

becomes a force which supports the pump impeller
and increases torque.

Pumip Impaller Turbing Runner

HINT: Although the stator is immobilized by the one- \\ _/
way clutch, should the one—way clutch become de- e
fective the stator will be rotated by the flow of ATF, Flui
luid Pressure
the flow of
. . . r
ATF will not be reve.rsed, torque will not pe mqeased - Lock-up Clutch
and the problem of inadequate acceleration will occur. (Engaged)
The lock-up clutch is pushed against the front cover Front Cover
by fluid pressure so that the engine revolutions are
directly transmitted to the input shaft without the me- [
dium of the )f,
ATF. input Shate | ‘I

ATIAAY
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AUTOMATIC TRANSAXLE

— Description (A140L and A140E)

2. Planetary Gear Unit
CONSTRUCTION

The planetary gear unit is composed of three sets of planetary gears, three clutches which transmit

power to the planetary gears, and four brakes and three one—way clutches which immobilize the

planetary carrier and planetary sun gear.

Planetary Gear Unit
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OPERATION

Power from the engine transmitted to the input shaft via the torque converter is then trans-
mitted to the planetary gears by the operation of the clutch.

By operation of the brake and one—way clutch, either the planetary carrier or the planetary sun
gear are immobilized, altering the speed of revolution of the. planetary gear unit.

Shift change is carried out by altering the combination of clutch and brake operation.

Each clutch and brake operates by hydraulic pressure; gear position is decided according to
the throttle opening angle and vehicle speed, and shift change automatically occurs.

The conditions of operation for each gear position are shown on the following illustrations:

D or 2 Rangs 15t Gear 2 Range Z2nd Gaar

aTi8T ATin0z)

O Range Znd Gear L Range 1st Gear

S o . . ety s
mml ariioy

ouT &

at1oms) AT1101]
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3. Hydraulic Control System
CONSTRUCTION
The hydraulic control is composed of an oil pump, rotated by the engine, which supplies hydraulic pres-
sure; a valve body which controls the hydraulic pressure and the opening and closing of the fluid pas-
saged; and a governor valve which supplies hydraulic pressure in accordance with vehicle speed.
OPERATION
Hydraulic pressure supplied by the oil pump is controlled— by the regulator valve; the resulting oil pres-
sure controlled by the regulator valve is called the line pressure.
Line pressure produces the hydraulic pressure for throttle pressure and governor pressure. Also, line
pressure produces hydraulic pressure for the operation of each brake and clutch in the planetary gear
unit.
The throttle valve acts to produce hydraulic pressure, called the throttle pressure, which responds to ac-
celerator pedal modulation. Throttle pressure increases as the accelerator pedal is depressed.
The governor valve produces hydraulic pressure, called the governor pressure, in response to vehicle
speed. Governor pressure increases as vehicle speed increases.
In accordance with the difference between throttle pressure and governor pressure, each shift valve
shifts, the fluid passages to the clutches are brakes in the planetary gear unit are opened and the
clutches and brakes operate, and shift change occurs.
The operation of the hydraulic control system, using the 2—3 shift valve as an example, is shown below;

[Low Speed] Gear Position: 2nd [High Speed] Gear Position: 3rd
] [ 1T
Spring
Throttla Thrattle iz 2-3 Shift
Pressura Prassure f-"" Valve I
Li ] l- Line
ine |
To Pressure Ta
Faes = Diract Direct
Governor Governor
Pressure Pressure
ATiAAE ATIEAT
Governor pressure is how. . When vehicle speed increases the govermnor pressure
2-3 shift valve is forced downward by throttle pressure | increases and overcomes throttle pressure and spring
and spring tension tension; 2-3 ghift valve Iz forced upward The line
The line pressure fluid passage s closed. prassure fluid passage opens, the direct clutch is oper-
ated and the gear is shiftad up to third
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A140E Automatic Transaxle (ECT)
WHAT IS THE ECT?

ECT means Electronic Controlled Transaxle. The hydraulic control system of the previous automatic

transaxle has been changed, the throttle and governor pressure have been replaced by electronic

signals and a micro computer has been used to give precise control of shift timing and lock—up tim-

ing.

FEATURES OF THE ECT

(a) The shift pattern can be chosen.
In the ECT ECU micro computer used in the A140E, two types of shift pattern, Power and Normal,
are recorded in the memory. By operating the pattern select switch, the driver can select the pre-
ferred shift pattern.

(b) Reduced fuel consumption and reduced shock during shifting is made possible.
Precise control of the shift timing by the ECT ECU, operation of the lock—up clutch from low speeds,
and decreased fuel consumption are made possible. Also, shock during Shifting is reduced.

(e) Self-Diagnostic System
When a malfunction occurs in the electronic control system, the driver is informed of this fact. Also,
there is a Self—Diagnostic System which displays the location of the malfunction when the service
connector is shorted.

(d) Fail-Safe System
A fail-Safe System is included so that, even if a malfunction occurs in the electronic control system,
the vehicle will be able to operate.

CONSTRUCTION AND OPERATION

When the A140E (ECT) is compared with the A140L, the automatic transaxle body has the same
construction and operation, with the exception of the hydraulic control system, as the A140L.
The electronic control system, which controls the shift timing and lock—up timing, has been added.

1. Hydraulic Control System (Comparison with the A140L)
VALVE BODY — Additions or changes to solenoid valve
In the A140E there are three solenoid valves, the No. 1, the No. 2 and the lock—up solenoid valves.
Shifting occurs according to whether the No. 1 and No. 2 solenoid valves are ON or OFF, and the
lock—up solenoid valve controls the lock—up clutch.
GOVERNOR VALVE - Removed
With the A140E, the governor valve has been replaced with a speed sensor, so that instead of the
governor pressure, a speed sensor signal is sent to the ECT ECU.

Throttle Position Torque Converter
SHIFT CONTROL IN ECT Sengor and Lock-up Clutch
§

1. The vehicle speed is sensed by the vehicle speed
sensor, which sends this data to the
ECU in the form of electrical signals.

2. The angle to which the throttle is open is sensed
by the throttle position sensor, which sends this
data to the ECU in the form of electrical signals.

3. The ECT computer determines the shift point on
the basis of these two signals and operates the
solenoid valves in the hydraulic control unit, thus
shifting the transmission.

ariorsl
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2. Electronic Control System
COMPONENTS

The electronic control system for controlling the shift timing and the operation of the lock—up clutch

is composed of the following three parts:

(a) Sensors: These sense the vehicle speed and throttle position and send this data to the ECT ECU

in the form of electronic signals.

(b) ECT ECU: This determines the shift and lock—up timing based upon the signals from the. sensors.
(e) Actuators: Solenoid valves divert hydraulic pressure from one circuit of the hydraulic control unit

to another, thus controlling shifting and lock—up timing.

----------------- I_

:_ SENSOR ACTUATOR : ECT ECU | ACTUATOR :
: PATTERN SELECT I ! | NO. 1 SOLENOID I

L] |
I LSWITCH ] Control of shift : VALVE 1
| 1 -
| [ NEUTRAL START " tinning i -
J' SWITCH i I — I [ NO. 2 SOLENOID i

i Control of lock-up 1

" i LVALVE

| [THROTTLE POSITION ; : | timing | :
I |ISENSOR i E ENGINE | | LOCK-UP SOLE- |
| | ECU Self-diagnostic I NOID VALVE |
I | VEHICLE SPEED SENSOR i o~ ovat I ]
1 - - ystem L 2 e s e o s il 8
| LNO.1AND NO. 2 :
i i O/D OFF INDI-
| | BRAKE LIGHT SWITCH L, Back-up system i
: O/D MAIN SWITCH | i

I
I | CRUISE CONTROL I .
‘I COMPUTER : %
|
\ | WATER TEMP. !
I | SENSOR I
e e J
Location of Componants .

/D Switch
_-—'—'_'_._'_
TCCS ECU Pattern Salect Switch
ECT ECU
./N . 1 Spead Sensor
Throtile Position Sensor ' o

Meutral Start Switch

0/D OFF Indicator
Service Connector

Light Switch
H Es
Water Temp. Sensor _ Mo. 2 Speed Sensor
W= No. 1 and No. 2 Solenoid
Lock-up Solenoid M

ATEEIE
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Troubleshooting (General Troubleshooting) (A140L. and

AUTOMATIC TRANSAXLE - Al40E)
General Troubleshooting
Page
Problem Possible cause Remedy
A140L A140E
Fluid discolored or Fluid contaminated Replace fluid AT-21 —_
smells burnt Torque converter faulty Replace torque converter AT-156 —
Transaxle faulty Disassemble and inspect AT-56 FAT
transaxle
Vehicle does not Shift cable out of adjustment Adjust shift cable AT-22 AT-121
move in any forward Valve body or primary regulator Inspect valve body AT-133
range or reverse faulty
Parking lock pawl faulty Inspect parking lock pawl AT-72 —
Torque converter faulty Replace torque converter AT-156 —
Converter drive plate broken Replace drive plate
Oil pump intake screen blocked Clean screen :
Transaxle faulty Disassemble and inspect AT-56 c
transaxle
Shift lever position Shift cable out of adjustment Adjust shift cable AT-22 AT-121
incorrect Manual valve and lever faulty Inspect valve body AT-133
Transaxle faulty Disassemble and inspect AT-56
transaxle
Harsh engagement into | Throttle cable out of adjustment Adjust throttle cable AT-22 AT-121
any drive range Valve body or primary regulator faulty| Inspect valve body AT-133
Accumulator pistons faulty
Transaxle faulty Inspect accumulator pistons AT-177 —
Disassemble and inspect AT-56 i —
transaxle
-Delayed 1-2, 2-3 or Electronic control faulty Inspect electronic control AT-36 AT-24
3-0/D up-shift, or Valve body faulty Inspect valve body AT-133 AT-121
down-—shifts from Solenoid valve faulty Inspect solenoid valve AT-33
O/D-3 or 3-2 and
shifts back to O/D or 3
Slips on 1-2, 2-3 Shift cable out of adjustment Adjust shift cable AT-22 AT-121
or 3-0/D up-shift, Throttle cable out of adjustment | Adjust throttle cable AT-22 AT—33
or slips or shudders Valve body faulty Inspect valve body AT-133
on acceleration Solenoid valve faulty Inspect solenoid valve AT-56 I
Transaxle faulty Disassemble and inspect
| transaxle
i 'Drag, binding or tieup onr Shift cable out of adjustment Adjust shift cable AT-22 AT-121
1-2,2-3 or Valve body faulty Inspect valve body AT-133
3-4/D up-shift Transaxle faulty Disassemble and inspect AT-56
transaxle
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AUTOMATIC TRANSAXLE - Al40E)

General Troubleshooting (Cont'd)

Page
Problem Possible cause Remedy
A140L A140E
No lock—-up in Electronic control faulty Inspect electronic control AT-36 AT-24
2:‘;& ol Valve body faulty Inspect valve b-ody AT-133 AT-121
Solenoid valve faulty Inspect solenoid valve AT-56 AT-33
Transaxle faulty Disassemble and inspect
transaxle 1
Harsh down-shift Throttle cable out of adjustment Adjust throttle cable AT-22 '; —
Throttle cable and cam faulty Inspect throttle cable and cam AT-22 —
Inspect accumulator pistons AT-177
Accumulator pistons faulty Inspect valve body AT-133
Valve body faulty Disassemble and inspect AT-56 AT-121
Transaxle faulty transaxle
No down—shift when Valve body faulty Inspect valve body T | AT-133 AT-121
coasting Solenoid valve faulty Inspect solenoid valve | AT-36 AT-33
Electronic control faulty Inspect electronic control ] AT-24
Down-shift occurs too Throttle cable faulty Inspect throttle cable | AT-22 _A:-:l_zlz_
quickly or too late while | Valve body faulty Inspect valve body I AT-133
coasting Transaxle faulty Disassemble and inspect AT-56
transaxle
Solenoid valve faulty Inspect solenoid valve AT-33
Electronic control faulty Inspect electronic control AT-36 AT-24
No O/D-3, 3-2 or Solenoid valve faulty Inspect solenoid valve AT—36 AT-33
2-1 kick-down Electronic control faulty Inspect electronic control AT-133 AT-24
Valve body faulty Inspect valve body AT-121
No engine brak- Solenoid valve faulty Inspect solenoid valve AT—36 ) AT-33
ingin2orL Electronic control faulty Inspect electronic control AT-133 AT—24
range Valve body faulty Inspect valve body AT-56 AT-121
Transaxle faulty Disassemble and inspect
transaxle
Vehicle does not hold Shift cable out of adjustment Adjust shift cable | AT-22 a
inP Parking lock pawl cam and spring Inspect cam and spring | AT=72 o
faulty .i
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AUTOMATIC TRANSAXLE

Troubleshooting (Operating Mechanism — for Each Gear)
(A140L and A140E)

Operating Mechanism for Each Gear (A140L A140E)

1. CLUTCH BRAKE AND ONE-WAY CLUTCH

Al140L o iOoimentiog
i [ |
N Lt O R B | & | B | F | R | F
P Parking 0 ]
R Reverse 0 o o
M Neutral 0 i
1st Q o I o o
B 2nd (] 0 a ) o
3rd s o o a 5
o/D & o =
2 1st 0 o = =
2nd O 0 o o a o
i 1st a o ~ = =
2nd 0 o o a o 5
‘Down—shift only — no up-shift
Al40E i
sglsfittiljr\:er Gear Position C, C, C, B, B, 8, F, . | q
P Parking o
R Reverse %) o a
N Neutral o
1st (@) 0 o 5
> 2nd o o o = 5
3rd ') o O o o
Oo/D 0 o o
1st () (s - =
2 2nd O a o o 5 5
3rd ) 0 o o -
L . o o | Q 8] o)
2nd [ a0 f O £ o a

'Down-shift only — no up—shift




AUTOMATIC TRANSAXLE -

Troubleshooting Operating Mechanism for Each Gear)
(A2140L and A140E)

AT-15

2. SOLENOID SYSTEM (A140E)
Possible gear positions in accordance with solenoid operating conditions.
Al140E
NORMAL NO. 1 SOLENOID NO. 2 SOLENOID BOTH SOLENOID
MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Solenoid valve | Gegr | Solenoid valve | Gear | Solencid valve | Gear | Solencid velve | Gaar
Range No. 1 | No. 2 | Position | No. 1 | No. 2 | Position | No. 1 | No. 2 | Position | No, 1 | No, 2 | Position
OM 3rd
oM OFF 1st % (OFF) | (0/D) ON ] 1st X X oD
D range
“lon| on | 20a | x [ on | 3a [OF ] x| OB 1 x| x | o
OFF oM Ird x ON 3rd OFF X o/D x o/D
OFF OFF oD x OFF oD OFF X o/D o0
ON 3rd
, O OFF 1st x oFF | 10/} oM X 18t ® K 3rd
range
oN | ON | 2nd x | ON | 3 | OFF | x oo " " 3rd
OFF ('] 3rd X ON 3rd OFF X 3rd X x 3rd
oM OFF 15t % QOFF 1st ON X 15t X ® 15t
L.range N | ON | 2nd ON | 2nd | ON | =x 18t x X 1st

( ) : No fail safe function

X: Malfunctions
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AUTOMATIC TRANSAXLE

— Troubleshooting (Diagnosis System) (A140E)

Diagnosis System (A140E)

DESCRIPTION

/D Q0D OFF”
Swilch Lighit

ATAERE

1. A self—diagnosis function is built into the electrical control system.

Warning is indicated by the overdrive OFF indicator.
HINT: Warning and diagnostic codes can be read only when
the overdrive switch is ON. If OFF, the overdrive OFF
indicator is lit continuously and will not blink.
(a) If a malfunction occurs within the speed sensors (No.
1 or 2) or solenoids (No. 1 or 2), the overdrive OFF
light will blink to. warn the driver. .
However, there will be no warning of a malfunction with
lock—up solenoid.
(b) The diagnostic code can be read by the number of blinks of
the overdrive OFF indicator when terminals
Tt and E1 are short—circuited. (See page AT-17)
tc) The throttle position sensor or brake signal are not indi-
cated, but inspection can be made by checking the voltage at
terminal Tt of the check connector (diagnosis).
(d) The signals to each gear can be checked by measuring the
voltage at terminal Tt of the check connector while driving.

2. The diagnostic (malfunction) code is retained in memory by the

CPU and due to back—up voltage, is not canceled out when the

engine is turned off. Consequently, after repair, it is necessary

to turn the ignition switch off and remove the fuse EFI (15A) or

disconnect the ECT computer connector to cancel out the diag-

nostic (malfunction)

code. (See page AT-18)

HINT:

. Low battery voltage will cause faulty operation of the diag-
nosis system. Therefore, always check the battery first.

. Use a voltmeter and ohmmeter that have an impedance
of at least 10 k 11 IV.

CHECK O/D OFF INDICATOR LIGHT

1. Turn the ignition switch ON.
2. The O/D OFF light will come on when the O/D switch is

3. When the O/D switch is set to ON, the O/D OFF light

) EI placed at OFF.
& ON OFF

should go out.
If the O/D OFF light flashes when the O/D switch is set
to ON, the electronic control system is faulty.
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AUTOMATIC TRANSAXLE — Troubleshooting (Diagnosis System) (A140E)

ATSEG

ATAR S
Normal Coda
0.25 seconds
]
:;j-
0,256 seconds
ATOT1E

MaHunction Code

0.5 seconds

—_—

ON
OFF

2.5 seconds 9

Mext

Tf/_

i

4.0 seconds 1.5 seconds 4.5 seconds

o |

Repet

ATGT13)

READ DIAGNOSTIC CODE

1. TURN IGNITION SWITCH AND O/D SWITCH TO ON
Do not start the engine.
HINT: Warning and diagnostic codes can be read only
when the overdrive switch is ON. If OFF, the overdrive OFF
light will light continuously and will not blink.

2. SHORT ECT TERMINAL CIRCUIT OF CHECK
CONNECTOR
Using a SST, short terminals Tt and E1 of the check
connector.
SST 09843-18020

3. READ DIAGNOSTIC CODE
Read the diagnostic code as indicated by the number
of times the O/D OFF indicator flashes.

(Diagnostic Code Indication)

. If the system is operating normally, the light will
blink once every 0.25 seconds.

* In the event of a malfunction, the fight will blink once every
0.5 seconds. The number of blinks will equal the first num-
ber and, after 1.5 seconds pause, the second number of the
two digit diagnostic code. If there are two or more codes,
there will be a 2.5 seconds pause between each.

HINT: In the event of several trouble codes occurring
simultaneously, indication will begin from the smaller
value and continue to the larger.

4. REMOVE SST

SST 09843-18020
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AUTOMATIC TRANSAXLE — Troubleshooting (Diagnosis System) (A140E)

DIAGNOSTIC CODES

Code No. Light Pattern Diagnosis System
42 I]_”l_]-u-lﬂ_ Defective No. 1 speed sensor (in combination meter) —
—SHL severed wire harness or short circuit

Defective No. 2 speed sensor (in ATM) —

61 mnnn_n 0. £ 5P (in ATM)
severed wire harness or short circuit

62 M”UUL Severed No. 1 solenoid or short circuit —
severed wire harness or short circuit
Severed No. 2 solenoid or short circuit —

63 Jmnan . cire
severed wire harness or short circuit

&4 _HMU”H”L Severed lock—-up solenoid or short circuit —
severed wire harness or short circuit

ATHEOE

HINT: If codes 62, 63 or 64 appear, there is an
electrical malfunction in the solenoid.

Causes due to —mechanical failure, such as a
stuck valve, will not appear.

CANCEL OUT DIAGNOSTIC CODE

1. After repair of the trouble area, the diagnostic code
retained in memory by the ECT ECU must be canceled by
removing the fuse EFI (15A) for 10 seconds or more, de-
pending on ambient temperature (the lower the tempera-
ture, the longer the fuse must be left out) with the ignition
switch OFF.
HINT:

. Cancellation can be also done by removing the battery
negative (—) terminal, but in this case other memory sys-
tems (TCCS diagnosis memory, etc.) will be also can-
celed out.

*  The diagnostic code can be also canceled out by discon-
necting the ECT ECU connector.

. If the diagnostic code is not canceled out, it will be

retained by the ECT ECU and appear along with a new

code in event of future trouble.
2. After cancellation, perform a road test to confirm that a
"normal code” is now read on the O/D OFF indicator.
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TROUBLESHOOTING FLOW-CHART

HINT:

. If diagnostic code Nos. 42, 61, 62 or 63 are output, the overdrive OFF indicator light will begin to
blink immediately to warn the driver. However, an impact or shock may cause the blinking to stop;
but the code will still be retained in the ECT ECU memory until canceled out.

*  There is no warning for diagnostic code No. 64.

. In the event of a simultaneous malfunction of both No. 1 and No. 2 speed sensors, no diagnostic
code will appear and the fail-safe system will not function. However, when driving in the D range,
the transaxle will not up—shift from first gear, regardless of the vehicle speed.

1. Diagnostic code 42 (No. 1 speed sensor circuitry)

Check continuity between ECT ECU
connector SP, terminal and body ground.
(See page AT-32)

1
} oK

NG

Substitute another ECT ECU.

* NG

Check No. 1 speed sensor. Repair or replace No. 1 speed
sensor.

oK

Check wiring between ECT ECU and
combination meter.

2. Diagnostic code 61 (No. 2 speed sensor circuitry

Check continuity between ECT ECU
connector SP2 terminal and body ground.
(See page AT-33)

NG

oK

Substitute another ECT ECU.

i
L

Check No. 2 speed sensor. NG Repair or replace No. 2
(See page AT-35) speed sensor.

QK

Check wiring between ECT ECU and No. 2
speed sensor.
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3. Diagnostic code 62 (No. 1 solenoid valve circuitry)
Check resistance of No. 1 solenoid valve at NG

Check resistance of No. 1 solenoid valve at

ECT ECU connector. (See page AT-33)
| |
| OK

Substitute another ECT ECU.

Remove the oil pan and check resistance of NG Replace No. 1 and No. 2 solenoid
No. 1 solenoid valve connector and body ground. valves.

Resistance: 11 — 15Q

0K

Check wiring between No. 1 solenoid valve and
ECT ECU.

4. Diagnostic code 63 (No. 2 solenoid valve circuitry)
Check resistance of No. 2 solenoid valve at NG

Check resistance of No. 2 solenoid valve at
ECT ECU connector. (See page AT-33)

0K

Substitute another ECT ECU.

Remove the oil pan and check resistance of NG Replace No. 1 and No. 2 solenoid
No. 2 solenoid valve connector and body ground. valve.

Resistance: 11 — 15Q

QK

Check wiring between No. 2 solenoid valve and.
ECT ECU.

5. Diagnostic code 64 (Lock—up solenoid valve circuitry)
Check resistance of lock—up solenoid valve at NG

Check resistance of lock—up solenoid valve at
ECT ECU connector. (See page AT-33)

OK

Substitute another ECT computer.

1

NG

Remove the oil pan and check resistance of lock— Replace lock—up solenoid valve.

up solenoid valve connector and body ground.
Resistance: 11 — 15Q

oK
L

Check wiring between lock—up solenoid valve and
ECT ECU.
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AUTOMATIC TRANSAXLE — Troubleshooting (Preliminary Check) (A140L and A140E)

ATESOT]

DK if hot

Add if hot

[kl T

0K if hot

Add if hot

ADHED

Preliminary Check
11. CHECK FLUID LEVEL

HINT: The vehicle must have been driven so that the

engine and transmission are at normal operating tem-

perature. (fluid temperature: 158 — 176°F or 70 —-80°C)

(a) Park the vehicle on a level surface, set the parking
brake.

(b) With the engine idling, shift the shift lever into all posi-
tions from P to L position and return to P position.

HINT: Depress the brake pedal.

(a) Pull out the transaxle dipstick and wipe it clean.

(b) Push it back fully into the tube.

(c) Pull it out and check that the fluid level is in the HOT
range. If the level is at the low side of the hot range,
add fluid.

Fluid type: ATF DEXRON 0O Il
NOTICE: Do not overfill.

2. CHECK FLUID CONDITION

If the fluid smells burnt or is black, replace it

3. REPLACE ATF

NOTICE: Do not overfill.
(a) Remove the drain plug and drain the fluid.
(b) Reinstall the drain plug securely.
(c) With the engine OFF, and new fluid through the dip
stick tube.
SST 09043-38100
Fluid: ATF DEXRON O 1l
Capacity:
Dry fill:
A140E 5.3 liters (5.6 US qts, 4.7 Imp. gts)
A140L 5.7 liters (6.0 U S gts, 5.0 Imp. qts)
Drain and refill (Reference):
140E, A140L 2.5 liters (2.6 US gts, 2.2 Imp. qts)
(d) Start the engine and shift the selector into all positions
from P through L and then shift into P.
(e) With the engine idling, check the fluid level. Add fluid
up to the "COOL” level on the dipstick.
(f) Check the fluid level with the normal fluid temperature

(158 — 176°F or 70 — 80°C) and add as necessary.
NOTICE: Do not overfill.
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4. INSPECT AND ADJUST THROTTLE CABLE
(a) Depress the accelerator pedal all the way and check that the
throttle valve opens fully.
HINT: If the valve does not open fully, adjust the accelerator
Rubber Boot link.
e oo (b) Fully depress the accelerator pedal.
(c) Loosen the adjustment nuts.
(d) Adjust the outer cable so that the distance between the end
___JI of the boot and stopper on the cable is the standard.
Standard boot and cable stopper distance:
0—1 mm 10-0.04 in.)
(e) Tighten the adjusting nuts.
(f ) Recheck the adjustments.

Cable Stoppear Adjusting Muts
{or Painted Mark)

5. INSPECT AND ADJUST SHIFT CABLE
AT1T2Y When shifting the shift lever from the N position to oth-
er positions, check that the lever can be shifted
smoothly and accurately to each position and that the
position indicator correctly indicates the position.
If the indicator is not aligned with the correct position,
carry out the following adjustment procedures.
(a) Loosen the swivel nut on manual shift lever.
(b) Push the manual lever fully toward the right side of the
vehicle.
(c) Return the lever two notches to NEUTRAL position.
(d) Set the shift lever to N.
(e) While holding the lever lightly toward the R range
side, tighten the swivel nut.
6. ADJUST NEUTRAL START SWITCH
If the engine will start with the shift selector in any
range other than N or P range, adjustment is required.
(a) Loosen the neutral start switch bolts and set the shift
selector to the N range.
(b) Align the groove and neutral basic line.
(c) Hold in position and tighten the bolts.
Torque: 55 kg—cm (48 in.—Ib, 5.4 N-m)
7. INSPECT IDLE SPEED (N RANGE)
Idle speed: 700 rpm




AT-23
AUTOMATIC TRANSAXLE - Troubleshooting (Manual Shifting Test) (A140E)

Manual Shifting Test (A140E)

HINT: With this test, it can be determined whether the
trouble lies within the electrical circuit or is a mechani-
cal problem in the transaxle.

1. DISCONNECT ECT ECU CONNECTOR
(a) Remove the glove box.
(b) With the engine OFF, disconnect the ECT connector.

ATOTIA0

2. INSPECT MANUAL DRIVING OPERATION
Check that the shift and gear positions correspond with
the table below.

2
Shift position v L R P
range | range ,
range | range |’ range
Gear position | oD 3rd | 1st | Reverse| Paw
Lock

HINT: If the L, 2 and D range gear positions are difficult

to distinguish, perform the following road test.

«:  White driving, shift through the L, 2 and D ranges.
Check that the gear change corresponds to the shift
position.

3. CONNECT ECT ECU CONNECTOR
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Electronic Control System (A140L)
ELECTRONIC CONTROL CIRCUIT

8
m % C@ M B8
© Y,
vode |11 iy
N

Water

Temperaiure z
Switch -‘_

B 13-
503 -4
ATIEIT Qdals b

INSPECTION OF ELECTRONIC CONTROL
COMPONENTS
1. INSPECT O/D SOLENOID
(a) Disconnect the solenoid connector.
(b) Apply voltage between terminals 1 and 2.
At this time, confirm that a solenoid operation sound in heard.

(e) Using an ohmmeter, measure the solenoid coll
resistance between terminals 1 and 2.
Resistance: 13 x 2

(d) Connect the solenoid connector.
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Do
D on

&Y

I JL
31

GA-4-1 ATERES

81T ATAEES

(e) Turn on the ignition switch and disconnect the water
temperature switch wire.

(f) Confirm that operation sounds of the solenoid can be
heard if the O/D main switch is repeatedly turn on
and off.

(g) Turn off the ignition switch and connect the water
temperature switch wire.

2. INSPECT O/D MAIN SWITCH
(a) Remove the console box.
(b) Using an ohmmeter, measure the resistance between
terminals 1 and 3.
. Switch ON — Resistance: «
. Switch OFF- Resistance: 0

3. INSPECT O/D OFF INDICATOR
(a) Turn on the ignition switch.
(b) Turn off the O/D main switch.
(c) Check that the O/D OFF indicator lights.

4. INSPECT WATER TEMPERATURE SWITCH

(a) Disconnect the switch connector.

(b) Using an ohmmeter, measure the resistance between
terminal 1 and body ground.

Coolant temperature:
Below 109°F (43°C) 0
Above 131°F (55°C)

(c) Connect the switch connector.
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Electronic Control System (A140E)

ELECTRONIC CONTROL CIRCUIT
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ELECTRONIC CONTROL COMPONENTS

Chetk Connector
Stop Light Switch

Mo, 1 Spead Sansor

Pattern Select Switch

=

MNo. 2 Speed Sensor

Mo, 1 and Mo. 2 Solenoid

/D Switch

Meutral Start Switch

=
§
-
7
-
L= ]
o
el

Throttle Position Sensor
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TROUBLESHOOTING FLOW—-CHART

Trouble No.1 No Shifting

Warm up engine
Coolant temp.: 17f6°F (80°C)
ATF temp.: 122 — 176°F (50 — 80°C)

Connect a voltmeter to the check connector termi-
nals Tt and E1.

Does ECT terminal voltage vary with changes in
throttle opening?

Yes Ma

BK and GND as follows?

0V: Brake pedal released
10 — 14 V: Brake pedal depressed

Is voltage between ECT ECU terminals

NO

Brake signal
faulty

Yes

L

« ECU power source and ground faulty
« Throttle position signal faulty
| e ECT terminal wire open or short

NO

Disconnect ECT ECU connector and road test.
Does the transaxle operate i n the respective gear
when in the following ranges while driving?

D range . . Overdrive

2range .. 3rd gear

Lrange...1stgear

Yes
4 Continued on page AT-27

Transaxle faulty
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Continued from page AT-26

Connect ECT ECU connector and road test. 0o v

Does ECT terminal voltage rise from 0V

to 7V in sequence?

Transaxle faulty
Solenoid faulty

Proceed to trouble 3
(See page AT-29)

Are there battery voltage between ECT ECU
terminals L — GND when in the D range?

|

Mo
I

Yes

Are there battery voltage between
ECT ECU terminals 2 — GND
when in the D range?

L

Neutral start switch circuit faulty
Neutral start switch faulty

Yes Mo

Try another ECT ECU.
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Trouble No. 2
Shift point too high or too low

Warm up engine
Coolant temp.: 176°F (80°C)
ATF temp.: 122 — 176°F (50 — 80°C)

i
Connect a voltmeter to the check connector

terminals Tt and El.

Does ECT terminal voltage vary with changes in throttle

opening?
Yes
No
Is voltage between ECT ECU terminals Mo Brake sig-
BK and GND as follows?Tt nal faulty
0V: Brake pedal released
10 — 14V: Brake pedal depressed
Yes
* ECU power source and ground faulty
¢ Throttle position signal faulty
« ECT terminal wire open or short
Check voltage between ECT ECU terminals 0K ¢: Faulty ECT ECU
PWR and GND. . |Faulty transaxle
Power pattern: 10 — 14V Na = o oct owich :
Normal pattern: 1V aulty pattern select switch system
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Trouble No. 3

No up—shift to overdrive (After warm—up)

Road test while shifting manually with ECT
ECU connector disconnected.

Is there overdrive up-shift in the D range when
shifting from L to 2 to D?

Yes

Connect ECT ECU connector, and while driving
does ECT terminal voltage rise from

0= 7V

Faulty transaxle

0V to 7V in sequence?

0 — BY o

0 — 3V

G

Faulty transaxle
Faulty solenoid

A

Are there battery voltage between
ECT ECU terminals 2 and
GND when in the D range?

when in the D range?

Are there battery voltage between
ECT ECU terminals L and GND

MNa

Yes

J

Yes Mo

« 3 Faulty neutral start switch circuit
.2 Faulty neutral start switch

Try another ECT ECU

Is voltage between terminals OD2 and GND as fol-
lows?

O/D switch turn ON: 10 — 14V

O/D switch turn OFF: OV

MNa

Yes

o
b

Faulty O/D switch harness
Faulty O/D switch

Is voltage between terminals OD, and GND as fol- Yes
lows?
Approx. 5V
No
Yes

Is voltage between ECT ECU terminals
OD, and GND normal with the cruise control com-
puter connector pulled out?

Try another ECT ECU

Mo
i

e
e

Faulty ECT ECU
Faulty cruise control wire harness

Faulty cruise control computer—
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Trouble No. 4 No lock—up (After warm—up)

Warm up engine ,
Coolant temp.: 176°F (80°C)
ATF temp.: 122 — 176°F (50 — 80°C)

Road test

Yes

Connect a voltmeter to the check connector

terminals Tt and El.
Is there 7, 5 or 3 V in the lock—up range while driving?

Mo

]

Lock—up solenoid stuck
Faulty transmission
Faulty lock—up mechanism

Is voltage between ECT ECU Terminals
BK and GND as follows?
Brake pedal depressed: 10 — 14V

Brake pedal released: OV

Yes

« Faulty ECU power source and ground

e Faulty throttle position signal

Faulty brake signal
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ATIIT

Tt Tarminal Voltage (V)

(Closal Throtte Valve Opening Angle (Open) .

= ATamaa)

Gear Pasition

ECT Terminal (V) |

=0 R L B3 D

15t
2nd
2nd Lock-up
3rd
Jrd Lock-up
/D
0/D Lock-up

INSPECTION OF Tt TERMINAL VOLTAGE
1. INSPECT THROTTLE POSITION SENSOR SIGNAL
(&) Turn the ignition switch to ON. Do not start the engine.
(b) Connect a voltmeter to terminals Tt and E1.

(c) While slowly depressing the accelerator pedal,

check that ECT terminal voltage rises in sequence.
if the voltage does not change in proportion to the

throttle opening angle, there is a malfunction in the
throttle position sensor or circuit.

2. INSPECT BRAKE SIGNAL

(a) Depress the accelerator pedal until the ECT terminal
indicates 8V.

(b) Depress the brake pedal and check the voltage read-
ing from the ECT terminal.

(c) Brake pedal depressed . . . ....... ov

Brake pedalreleased . .. ... ...... 8Vv

If not as indicated, there is a malfunction in either the

stop light switch or circuit.

3. INSPECT EACH UP-SHIFT POSITION

(a) Warm up the engine.

Coolant temperature: 176 °F (80°C)

(b) Turn the O/D switch to "ON".

(c) Place the pattern select switch in "Normal” and the shift
lever into the D range.

(d) During a road test (above 10 km/h or 6 mph) check that
voltage at the ECT terminal is as indicated below for
each up-shift position.

If the voltage rises from OV to 7V in the sequence
shown, the control system is okay.

The chart on the left shows the voltmeter reading and
corresponding gears. .

HINT: Determine the gear position by a light shock or

change in engine rpm when shifting. The lock—up clutch

will turn ON only infrequently during normal 2nd and 3rd
gear operation. To trigger this action, press the acceler-
ator pedal to 50% or more of its stroke. At less than

50%, the voltage may change in the sequence 2V — 4V

-6V - 7V.
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ATOTER

INSPECTION ELECTRONIC CONTROL
BT EE COMPONENTS
1. INSPECT VOLTAGE OF ECT ECU CONNECTOR

(a) Remove the glove box and instrument panel.

(b) Turn on the ignition switch.

(e) Measure the voltage at each terminal.

s -
5 5 & PWR M
G +8 BK 2 L GND
—
ATIH1E
Terminal Measuring condition Voltage (V)
Throttle valve fully closed 5
L, - GND Throttle valve fully closed to fully open & toQ
Throttle valve fully open o
Throttle valve fully closed 5
L, — GND Throttle valve fully closed to fully open BtoDib
Throttle valve fully open 5
Throttle valve fully closed 5
L, — GND Throttle valve fully closed to fully open EtoOtoBbiOtws
Throttle valve fully open B 5
Throttle valve fully closed 0
DL — GND Throttle valve opening above 1 .5° 10-=14
Standing still (Cruise control OFF) Sor0
SP, — GND Vehicle moving (Cruise control OFF) 258
& When brake pedal is depressed 10 - 14
By = GND When brake pedal is not depressed ]
2 range o 10 - 16
R 00 Except 2 range 0-2
L range 10 - 16
et Except L range o0-2
N range 10 - 18
W= Except N range 0-12
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AT-33

Terminal Measuring condition Voltage (V)
5, - GND - 10-14
;. 5. = GND - 0
Coolant temp. below 122°F (50°C) 0
oD, — GND ——
Coolant temp. above 122°F (50°C) B
O/D main switch turned ON 10-14
OGN0 O/D main switch turned OFF o
G = GND Ignition switch ON 10 =14
Standing still & orQ
F, = GND
3Py Vehicle moving 4
PWR pattern 10=14
PWR — GND
NORM pattern 0-2
+B - GND - 10 - 14

JFN,

Wire Harness Side

2. INSPECT SOLENOID

(a) Disconnect the connector from the ECT computer.
(b) Measure the resistance between S1, S2, SL and

ground.
Resistance: 11 — 15 Q

(c) Apply battery voltage to the solenoid. Check that an

operation noise can be heard from the solenoid.

HINT: If there is foreign matter in the solenoid valve,

A-34-1 there will be no fluid control even with solenoid opera-

Bir g No, 1 and No. 2 Solenoid
e Y alves

Lock-up Solenoid

Valve

tion.

3. CHECK SOLENOID SEALS
If there is foreign material in the solenoid valve, there
will be no fluid control even with solenoid operation.
(a) Crggack No. 1 and No. 2 solenoid valves.

Applying 5 kg/cm2 (71 psi, 490 kPa) or compressed
air, check that the solenoid valves do not leak the air.
When supply battery voltage to the solenoids,

check that the solenoid valves open.

(b) Check the lock—up solenoid valve.

Applying 5 kglcm2 (71 psi, 490 kPa) of com-
pressed air, check that the solenoid valve

opens.

When supply battery voltage to the solenoid,

check that the solenoid valve does not leak the

alr.
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4. INSPECT NEUTRAL START SWITCH

LALLED

)

L N B FL Inspect that there is continuity between terminal LL-C, 2L—
Q v C and NL-C.
—n ta f | .
Terminal | i
;E' = Shift | w 2L NL c
i.? ? = ? T Position
7 ‘-.‘ : N range ! Ot
N N 2 range ' o L&
2L Df NL C AL e L range | o 0
5. INSPECT THROTTLE POSITION SENSOR
Using an ohmmeter, check the resistance between
each terminal.
E; “—lVT‘{W Termina Igrr]?jti:ir\]/alve resistance (W)
— DL - E, Fully closad 0 - .ﬂ.'l
— Open Infinity
Ve = E; = | 3=T
A Fully closed 02-08
V& T Fully open 33-10

6. INSPECT NO. 2 SPEED SENSOR IN ATM
(a) Jack up a front wheel on one side.
(b) Connect an ohmmeter between the terminals.
(c) Spin the wheel and check that the meter needle de-
flects from O to o Q.

7. INSPECT NO. 1 SPEED SENSOR IN COMBINATION
METER
(a) Remove the combination meter.
(b) Connect an ohmmeter between the terminals.
(c) Revolve the meter shaft and check that the meter
needle repeatedly deflects from 0O to «
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8. INSPECT PATTERN SELECTION SWITCH

Inspect that there is continuity between 5 and each ter-
minal. .

HINT: As there are diodes inside, be careful of the test-
er probe polarity.

Terminal
& 5 4
Pattern ]
s42.0 NORM . o—0
PWR | O O
™ 9. INSPECT O/D SWITCH
Inspect that there is continuity between terminals 1 and 3.
Terminal ] |
1 | 3
S/W position |
oN |
A OFF o—o0

10. INSPECT LOCK-UP MECHANISM
(a) Warm up the coolant and ATF.

(b) Connect a voltmeter to the check connector terminals
Tt and E1.

(e) Turn the O/D switch ON.

(d) Select the normal pattern.
(e) Drive .at around 50 km/h (31 mph) to where 7, 5 or 3

volts appears on the voltmeter (this is the lock—up
range) .

(f) Depress the accelerator pedal and read the tachometer.
If there is a big jump in engine rpm there is not lock—
up.

11. INSPECT BRAKE SIGNAL

Check that the brake light comes on when the brake
pedal is depressed.
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Mechanical System Tests
STALL TEST

The object of this test is to check the overall performance of the transaxle and engine by measur-
ing the stall speeds in the D and R ranges.
CAUTION:

. Perform the test at normal operation fluid temperature (122 — 176 °F or 50 — 80 °C).
. Do not continuously run this test longer than 5 seconds.
. To ensure safety, conduct this test in a wide, clear, level area, which provides good traction.

. The stall test should always be carried out in pairs. One should observe the conditions of wheels
or wheel stoppers outside the vehicle while the other is performing the test.

MEASURE STALL SPEED

(a) Chock the front and rear wheels.

(b) Connect a tachometer to the engine.

(c) Fully apply the parking brake.

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

(e) Start the engine.

(f) Shift into the D range. Step all the way down on the accelerator pedal with your right foot. Quickly
read the stall speed at this time.
Stall speed: 2,200 +150 rpm

(g) Perform the same test in R range.

EVALUATION

(a) If the stall speed is the same for both ranges without the rear wheels rotating but lower than specified
value:

. Engine output may be insufficient

. Stator one—way clutch is not operating properly
(b) If the stall speed in D range is higher than specified:

. Line pressure too low
. Forward clutch slipping
. No. 2 one—way clutch not operating properly

. O/D one—way clutch not operating properly
(c) If the stall speed in R range is higher than specified:

. Line pressure too low
. Direct clutch slipping
. First and reverse brake slipping

. O/D one—way clutch not operating properly
(d) If the stall speed in both R and D ranges are higher than specified:

. Line pressure too low
. Improper fluid level
. O/D one—way clutch not operating properly
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STALLTEST

TIME LAG TEST

When the shift lever is shifted while the engine is idling, there will be a certain time elapse or lag
before the shock can be felt. This is used for checking the condition of the O/D direct clutch, for-
ward clutch, direct clutch and first and reverse brake.
NOTICE:
. Perform the test at normal operating fluid temperature (122 —176 °F or 50 — 80°C).
. Be sure to allow one minute interval between tests.
. Make three measurements and take the average value.
MEASURE TIME LAG
(a) Fully apply the parking brake.
(b) Start the engine and check the idle speed.
Idle speed (N range) : 700 rpm
(c) Shift the shift lever from N to D position. Using a stop watch, measure the time it takes from shifting
the lever until the shock is felt.
Time lag: Less than 1.2 seconds
(d) In the same manner, measure the time lag for N — R.
Time lag: Less than 1.5 seconds
EVALUATION
(a) If N — D time lag is longer than specified:
. Line pressure too low
. Forward clutch worn
. O/D one—way clutch not operating properly
(b) If N — R time lag is longer than specified:
. Line pressure too low
. Direct clutch worn
. First and reverse brake worn
. O/D one—way clutch not operating properly
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TIME LAG TEST

Shock Noise
= ) F,r;

L

T

HYDRAULIC TEST

PREPARATION

(a) Warm up the transaxle fluid.
(b) Remove the transaxle case test plug and connect the hydraulic pressure gauge.
SST 09992-00094 (Oil pressure gauge)

NOTICE:

. Perform the test at normal operating fluid temperature (122 —176

°F or 50 — 80 °C).
. The line pressure test should always be carried out in pairs. One should observe the conditions

of wheels or wheel stoppers outside the vehicle while the other is performing the test.
MEASURE LINE PRESSURE
(a) Fully apply the parking brake and chock the four wheels.
(b) Start the engine and check idling rpm.
(e) Step down strongly on the brake pedal with your left foot and shift into D range.
(d) Measure the line pressure when the engine is idling.
(e) Press the accelerator pedal all the way down. Quickly read the highest line pressure when engine

speed reaches stall speed.
(f) In the same manner, perform the test in R range.

Line pressure

kg/cm (psi, kPa)

D range

— e —

Idling

T Stall

R range

Idling

Stall

37 -43
{53 = 61, 363 - 422)

8.2 - 10.7
| 1131 = 152, 8902 - 1.048)

54 - 72
{77 = 102, 530 = 708

144 — 16.8
(206 - 239, 1,412 - 1,648}

If the measured pressure are not up to specified values, recheck the throttle cable adjustment and

perform a retest.
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EVALUATION
(a) If the measured values at all ranges are higher than specified:

. Throttle cable out of adjustment

* 4 Throttle valve defective
Regulator valve defective
(b) If the measured values at all ranges are lower than specified:

»  Throttle cable out of adjustment

*  Throttle valve defective

. Regulator valve defective

. Oil pump defective

. O/D direct clutch defective

(c) If pressure is low in the D range only:
. D range circuit fluid leakage

. Forward clutch defective
(d) If pressure is low in the R range only:

. R range circuit fluid leakage
. Direct clutch defective
. First and reverse brake defective

HYDRAULIC TEST

TEDOES
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MEASURE GOVERNOR PRESSURE (A1401)
(a) Check the parking brake to see that it is not applied.
(b) Start the engine.
(c) Shift into D range and measure the governor pressures at the speeds specified in the table.

EVALUATION

If governor pressure is defective:
. Line pressure defective

. Fluid leakage in governor pressure circuit

. Governor valve operation defective .

Drive pinion shaft

Vehicle speed (Reference only)

Governor pressure

0686 = 1.4 kg/cm® (9 = 20 psi, 59 — 137 kPa)

1,000 rpm 20 km/h (19 mphl
1,800 rpm 55 kmvh (34 mphl | 1.5 - 2.3 kg/om?® (21 — 33 psi, 147 - 226 kPal
3,500 rpm 106 knvh (68 mph) 4.2 - 5.0 kglem? 160 — 71 psi, 412 - 490 kPa)
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ROAD TEST (A140E)
NOTICE: Perform the test at normal operating fluid
temperature (122 — 176 °F or 50 — 84 °C). .
1. D RANGE TEST IN NORM AND PWR PATTERN
RANGES
Shift into the D range and hold the accelerator pedal
constant at the full throttle valve opening position.
Check the following:
(a) 1-2, 2-3 and 3-0O/D up-shifts should take place, and
shift points should conform to those shown in the au-

tomatic shift schedule. (See page AT—49)

Full Open Conduct a test under both Normal and Power patterns.
HINT:

There is no O/D up-shift when coolant temperature is
below 122°F (50°C).

There is no lock—up when the vehicle speed is 10 km/h (6
mph) less than the set cruise control speed.

EVALUATION

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

. No. 2 solenoid is stuck

. 1-2 shift valve is stuck
(2) If there is no 2 — 3 up-shift:

. No. 1 solenoid is stuck

. 2-3 shift valve is stuck
(3) If there is no 3 — O/D up-shift:

. 3-0/D shift valve is stuck
(4) If the shift point is defective:

. Throttle valve, 1-2 shift valve, 2—3 .shift valve, 3—
. O/D shift valve etc., are defective

(5) If the lock—up is defective:

D Range o:}e «  Lock-up solenoid is stuck
: . Lock—up relay valve is stuck

B ':t:' (b) In the same manner, check the shock and slip at the 1
|:|. -2, 2 — 3 and 3 — O/D up-shifts.
2 EVALUATION
_ QED@ If the shock is excessive:
gﬁpﬂﬂgﬂ? »  Line pressure is too high
LA «  Accumulator is defective

. Check ball is defective

Abnormal Nolse? (c) Run at the D range lock—up or O/D gear and check for
Vibration? abnormal noise and vibration.

HINT: The check for the cause of abnormal noise and

P
@ vibration must be make with extreme care as it could
| |$ also be due to loss of balance in the drive shaft, tire,
torque converter, etc.

ATEIRS
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D Range

rNoza
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(d) While running in the D range, 2nd, 3rd and O/D
gears, check to see that the possible kick—
down vehicle speed limits for 2 -1, 3 -2 and O/D

Full Opening —3 kickdowns conform to those indicated on the

E'} automatic shift schedule. (See page AT—49)
(e) Check for abnormal shock and slip at kick—down.

ATIOD

(f) Check for the lock—up mechanism:

(1) Drive in D range — O/D gear, at a steady speed
(lock—up ON) of about 75 km/h (47 mph).

(2) Lightly depress the. accelerator pedal and check
that the engine rpm does not change abruptly.
If there is a big jump in engine rpm, there is no
lock—up.

2. 2 RANGE TEST
Shift into the 2 range and, while driving with the accel-

and check on the following points.
g’ (a) Check to see that the 1 -2 up-shift takes place and

that the shift point conforms to it shown on the auto-
matic shift schedule. (See page AT—49)

Z Range
P M Open erator pedal held constantly at the full throttle valve
R opening position, push in one of the pattern selectors
[
o =

Iz

'

Up-Shift  asree

(b) White running in the 2 range and 2nd gear, re-
lease the accelerator pedal and check the en-
gine braking effect.

EVALUATION

If there is no engine braking effect:

« Second coast brake is defective

i
ATIES

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

AT2BIE
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P Range
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Vehicle on Gradient

=

Parking Look
Pawl Acting
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3. L RANGE TEST

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

(b) White running in the L range, release the acceler-
ator pedal and check the engine braking effect.

EVALUATION

If there is no engine braking effect:

First and reverse brake is defective

(c) Check for abnormal noise during acceleration
and deceleration.

4. R RANGE TEST

Shift into the R range and, while starting at full throttle,
check for slipping.

5. P RANGE TEST
Stop the vehicle on a gradient (more than 5°) and after
shifting into the P range, release the parking brake.
Then check to see that the parking lock pawl holds the vehicle
in place.



AT-46

Troubleshooting (Mechanical System Tests) (A140L and

AUTOMATIC TRANSAXLE - A140E)

D Range Full Open

>

ATIHVE

rNoza 1

D Range 0::::»@
0-©
0-P

Slippage?
Shock?

rNoOza v

ATICEE

Abnormal Moise?
D Range Vibration?

=

roozEa

ATIDER

ROAD TEST (A140L)

NOTICE: Perform the test at norrnal operating fluid tem-
perature (122 — 176 °F or 50 — 80 °C).

1. D RANGE TEST

Shift into the D range and hold the accelerator pedal
constant at the full throttle valve opening position.
Check the following:

(a) 1-2, 2-3 and 3-0ID up-shifts should take place, and
shift points should conform to those shown in the au-
tomatic shift schedule. (See page AT—49)

EVALUATION

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

. Governor valve is defective

. 1-2 shift valve is stuck

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

. 2-3 shift valve is stuck .

(3) If there is no 3 — O/D up-shift:

. 3-0/D shift valve is stuck

. O/D solenoid is defective

(4) If the shift point is defective:

e Throttle cable is out—of-adjustment

. Throttle valve, 1-2 shift valve, 2—3 shift valve, 3—
O/D shift valve etc., are defective

(b) In the same manner, check the shock and slip at the
1- 2,2 — 3 and 3 — O/D up-shifts.

EVALUATION

If the shock is excessive:

. Line pressure is too high
Accumulator is defective

. Check ball is defective

(c) Run at the D range lock—up or O/D gear and check for
abnormal noise and vibration.

HINT: The check for the cause of abnormal noise and

vibration must be make with extreme care as it could

also be due to loss of balance in the drive shaft, tire,

torque converter, etc.
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(d) While running in the D range, 2nd, 3rd and O/D
gears, check to see that the possible kick—
down vehicle speed limits for 2 -1, 3 —2 and
O/D - 3 kickdowns conform to those indicated
on the automatic shift schedule. (See page
AT-49)

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

(f) Check for the lock—up mechanism.

(1) Drive in D range, O/D gear, at a steady speed
(lock—up ON) of about 70 km/h (43 mph).

(2) Lightly depress the accelerator pedal and check
that the engine rpm does. not change abruptly.
If there is a big jump in engine rpm, there is no
lock—up.

2. 2 RANGE TEST
Shift into the .2 range and, while driving with the accel-
erator pedal held constantly at the full throttle valve
opening position, check on the following points.
(a) Check to see that the 1 — 2 up—shift takes place and
that the shift point conforms to it shown on the auto-
matic shift schedule. (See page AT—49)

(b) While running in the 2 range and 2nd gear, re-
lease the accelerator pedal and check the en-
gine braking effect.

EVALUATION

If there is no engine braking effect:

Second coast brake is defective

(c) Check for abnormal noise at acceleration and de-
celeration, and for shock at up—shift and down-
shift.
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