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CLUTCH
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CLUTCH - DESCRIPTION

DESCRIPTION

The diaphragm spring turnover type clutch providing lighter release performance.
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CLUTCH - PREPARATION

CL-3

PREPARATION

SST (SPECIAL SERVICE TOOLS)

ra=r

CL003-03

0B023-00100 Brake Tube Unicn Mut 10mm Wranch Clutoh Ena tube
7 =
o ij 09301-00220  Clutch Guéde Tool
09333 =-00013 Clutch Diaphragm Soring Alignsr

RECOMMENDED TOOLS

CL00S-01

== 09I82-00015
=R

TOYOTA Electrical Taster

08a05-00013

Srap Rirsg Pliers

EQUIPMENT

CL004-01

Calipers

Dial indicator

Torque wrench
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TROUBLESHOOTING

CLUTCH
numbers indicate the priority of the probable cause of trouble. Check each part in the order shown. If neces-

You will find the cause of trouble more easily by properly using the table shown below. In this table, the
sary, repair or replace the part.

TROUBLESHOOTING

CL-4
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CLUTCH - CLUTCH SYSTEM BLEEDING

CLUTCH SYSTEM BLEEDING

(@)
(b)

(©)

CL006-02
HINT: If any work is done on the clutch system or if air is sus-

pected in the clutch lines, bleed the system of air.
NOTICE: Do not let brake fluid remain on a painted sur-
face. Wash it off immediately.

FILL CLUTCH RESERVOIR WITH BRAKE FLUID
Check the reservoir frequently. Add fluid if necessary.
CONNECT VINYL TUBE TO BLEEDER PLUG

Insert the other end of the tube in a half—full container of
brake fluid.

BLEED CLUTCH LINE

Slowly pump the clutch pedal several times.

While pressing on the pedal, loosen the bleeder plug until the
fluid starts to run out. Then close the bleeder plug.

Repeat this procedure until there are no more air bubbles in
the fluid.
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CLUTCH - CLUTCH PEDAL

Push Rod Play and Freeplay Adjust Point

A Pedal Height
g2 Adjust Point

Pedal Height

QO0G0E

Pedal Fresplay

CLogaz

CLUTCH PEDAL
CLUTCH PEDAL CHECK AND
ADJUSTMENT

1. CHECK THAT PEDAL HEIGHT IS CORRECT
Pedal height from asphalt sheet:
164.7-174.7 mm (6.48-6.88 in.)
2. IF NECESSARY, ADJUST PEDAL HEIGHT
Loosen the lock nut and turn the clutch switch until the height
is correct. Tighten the lock nut.
3. CHECK THAT PEDAL FREEPLAY AND PUSH ROD PLAY
ARE CORRECT
(Pedal freeplay)
Push in on the pedal until the beginning of clutch resistance
is felt.
Pedal freeplay:
5.0-15.0 mm (0.197-0.591 in.)
(Push rod play)
Push in on the pedal with a finger softly until the resistance
begins to increase a little.
Push rod play at pedal top:
1.0-5.0 mm (0.039-0.197 in.)

CL007-03

4. |F NECESSARY, ADJUST PEDAL FREEPLAY AND PUSH
ROD PLAY

(&) Loosen the lock nut and turn the push rod until the freeplay
and push rod play are correct.

(b) Tighten the lock nut.

(c) After adjusting the pedal freeplay, check the pedal height.
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CLUTCH PEDAL

W |
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5.

(@)
(b)
(©)

(d)

(@)
(b)

(@)
(b)

INSPECT CLUTCH RELEASE POINT
Pull the parking brake lever and install wheel stopper.
Start the engine and idle the engine.
Without depressing the clutch pedal, slowly shift the shift
lever into reverse position until the gears contact.
Gradually depress the clutch pedal and measure the stroke
distance from the point the gear noise stops (release point)
up to the full stroke end position.
Standard distance:

25 mm (0.98 in.) or more

(From pedal stroke end position to release point)
If the distance not as specified, perform the following opera-
tion.
. Inspect pedal height.
. Inspect push rod play and pedal freeplay.
. Bleed the clutch line.
. Inspect the clutch cover and disc.

CHECK CLUTCH START SYSTEM

Check that the engine does not start when the clutch pedal
is released.

Check that the engine starts when the clutch pedal is fully
depressed.

If necessary, adjust or replace the clutch start switch.

INSPECT CONTINUITY OF CLUTCH START SWITCH
Check that there is continuity between terminals when the
switch is ON (pushed).

Check that there is no continuity between terminals when the
switch is OFF (free).

If continuity is not as specified, replace the switch.
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CLUTCH MASTER CYLINDER
COMPONENTS
Filler Cap
Cllr.:-
ﬁ::ﬂﬂd iﬂnrlﬁﬂ G—Flaat Enap Ring
é% Resarvoir Tank F'ugh fod @ Eﬁﬁﬂ
Spring
m@ B_.p Grommet | e Cll:vm QTJ

Washer

1 ? Fistan
[ 7:8 180, 58 in. o) |

Cylindar

[ N-m (kglem, ftibf) | : Specified torque
* Non-reusable part

MASTER CYLINDER REMOVAL

1. DRAW OUT FLUID WITH SYRINGE
2. DISCONNECT CLUTCH LINE TUBE

brake fluid.
SST 09023-00100
REMOVE CLIP AND CLEVIS PIN

CYLINDER

CL009-02

Using SST, disconnect the tube. Use a container to catch the

4. REMOVE MOUNTING NUTS AND PULL OUT MASTER
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CLUTCH MASTER CYLINDER

L

CLOS33

Lithiurm Scep Base Glycal
Greass
Piston

¥

e
k)

CLOAAF

MASTER CYLINDER DISASSEMBLY

1.
(@)

(b)

CLO0A-02

REMOVE RESERVOIR TANK

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

Remove the reservoir tank and grommet.

REMOVE PUSH ROD

Pull back the boot, and using snap ring pliers, remove the
snap ring.

REMOVE PISTON

MASTER CYLINDER INSPECTION

CLO0OB-01
HINT: Clean the disassembled parts with compressed air.

INSPECT MASTER CYLINDER BORE FOR SCORING OR
CORROSION

If a problem is found, clean or replace the cylinder.
INSPECT PISTON AND CUPS FOR WEAR, SCORING,
CRACKS OR SWELLING

If either one requires replacement, use the parts from the cyl-
inder Kit.

INSPECT PUSH ROD FOR WEAR OR DAMAGE

If necessary, replace the push rod.

MASTER CYLINDER ASSEMBLY

1.

CLO0C-02

COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

INSERT PISTON INTO CYLINDER

INSTALL PUSH ROD ASSEMBLY WITH SNAP RING
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CLUTCH - CLUTCHMASTER CYLINDER

4. INSTALL RESERVOIR TANK
(@) Install the reservoir tank and new grommet.
(b) Using a pin punch and a hammer, drive in the slotted spring

pin.

Protrusion

1.5 = 3.5 mm
(0059 - 0.138 in.)

[u e | ]

MASTER CYLINDER INSTALLATION

1. INSTALL MASTER CYLINDER
Install the mounting nuts, and torque them.
Torque: 7.8 N [th (80 kgf [@m, 58 in [bf)
2. CONNECT CLUTCH LINE UNION
Using SST, connect the union.
SST 09023-00100
Torque: 15 N [th (155 kgf [@m, 11 ft Obf)
3. CONNECT PUSH ROD AND INSTALL PIN
Install the clip in the push rod pin.
4. BLEED SYSTEM AND ADJUST CLUTCH PEDAL

CLOOD-03
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CLUTCH - CLUTCH RELEASE CYLINDER

CLUTCH RELEASE CYLINDER
COMPONENTS

CLOOE-02

F Linian
4: 1!-:11-5 1l_|

___...__ _-

8.3 (B8, 74 in.1b1) |‘%

[ N (kgfem, ftiof) | © Specified torque

# Non-reusable part

I
Cylinder

- - Linion Ball

Boot

P|511:-n

F‘ush Rod

alitam il |

RELEASE CYLINDER REMOVAL

1. DISCONNECT CLUTCH LINE TUBE
Using SST, disconnect the tube. Use a container to catch the
brake fluid.
SST 09023-00100

2. REMOVE TWO BOLTS AND PULL OUT RELEASE
CYLINDER

CLOOF-02

RELEASE CYLINDER DISASSEMBLY

1. REMOVE UNION FROM RELEASE CYLINDER
Remove the union bolt, two gaskets and union from the re-
lease cylinder.

CLOOT-01
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CLUTCH

— CLUTCH RELEASE CYLINDER

CL03az

Lithium Soep Bese Glycol Greasa

CLpdda

i s

n

PULL OUT BOOT WITH PUSH ROD

REMOVE PISTON

Using compressed air, remove the piston with the spring from
the cylinder.

RELEASE CYLINDER INSPECTION

CLOOU-01
HINT: Clean the disassembled parts with compressed air.

INSPECT RELEASE CYLINDER BORE FOR SCORING OR
CORROSION

If a problem is found, clean or replace the cylinder.
INSPECT PISTON AND CUPS FOR WEAR, SCORING,
CRACKS OR SWELLING

If either one requires replacement, use the parts from the cyl-
inder Kit.

INSPECT PUSH ROD FOR WEAR OR DAMAGE

If necessary, replace the push rod.

RELEASE CYLINDER ASSEMBLY

1.

N

(@)
(b)

CLOOV-01

COAT PISTON WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

INSTALL PISTON WITH SPRING INTO CYLINDER
INSTALL BOOT WITH PUSH ROD TO CYLINDER

INSTALL UNION TO RELEASE CYLINDER

Adjust the center line of the union is in parallel with the
release cylinder.

Install the union bolt.

Torque: 25 N [th (250 kgf [@dm, 18 ft [Ibf)
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CLUTCH - CLUTCH RELEASE CYLINDER

RELEASE CYLINDER INSTALLATION

1. INSTALL RELEASE CYLINDER WITH TWO BOLTS
Torque: 13 N [t (130 kgf [ém, 9 ft [Ibf)

2. CONNECT CLUTCH LINE TUBE
Using SST, connect the tube.
SST 09023-00100

J— Torque: 15 N [th (155 kgf [@m, 11 ft [Obf)

3. FILL CLUTCH RESERVOIR WITH BRAKE FLUID AND
BLEED CLUTCH SYSTEM
4. CHECK FOR LEAKS
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CLUTCH - CLUTCHACCUMULATOR

CLUTCH ACCUMULATOR
COMPONENTS

CL00Z-01

Actuator Cover

| 21 (300 18) |
74 178, 88 in- 1o | % '
‘L % - e Clutch Accumulator with Bracket
rah ol

N-m (kgf-cm, fribf) | 18088110

CLUTCH ACCUMULATOR REMOVAL

1. REMOVE CRUISE CONTROL ACTUATOR
(&) Remove the two bolts and actuator cover.

CLO0X-02

(b) Remove the three nuts and actuator.
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CLUTCH - CLUTCHACCUMULATOR

55T

2.
(@)
(b)

(@)

(b)

(©)

REMOVE STARTER
Disconnect the connector and wire from the starter.
Remove the two bolts and starter.

REMOVE CLUTCH ACCUMULATOR WITH BRACKET
Remove the bolt and clamp.

Using SST, disconnect the clutch line unions from the clutch
accumulator.

SST 09023-00100

Remove the two bolts and clutch accumulator.

CLUTCH ACCUMULATOR
INSTALLATION

1.
(@)

(b)

(©)

CLO0Y-02

INSTALL CLUTCH ACCUMULATOR WITH BRACKET
Install the clutch accumulator with the two bolts.
Torque: 21 N [th (210 kgf [@m, 15 ft [Ibf)

Using SST, connect the clutch line unions to the clutch
accumulator.

Torque: 15 N [t (155 kgf [@m, 11 ft Obf)

SST 09023-00100

Install the clamp with the bolt.

Torque: 7.4 N [th (75 kgf [@m, 66 in [bf)



CLUTCH

— CLUTCHACCUMULATOR

(@)
(b)

(@)

INSTALL STARTER

Install the starter with the two bolts.

Torque: 39 N [th (400 kgf [@dm, 29 ft [Ibf)

Connect the connector and wire harness to the starter.

INSTALL CRUISE CONTROL ACTUATOR
Install the actuator with the three nuts.

Install the actuator cover with the two bolts.

FILL CLUTCH RESERVOIR WITH BRAKE FLUID AND
BLEED CLUTCH SYSTEM

CHECK FOR LEAKS
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CLUTCH - CLUTCHUNIT

CLUTCH UNIT
COMPONENTS

CLOOK-02

Flywhee!

B8 (900, 65)

| N-m (kgfcm, ftibf) | : Specified terque

[ 18 (135, 14) |

Aelease Bearing

Relaasa Fork

0001

Matchmarks

CLUTCH UNIT REMOVAL

1.

(@)
(b)

(€)

CLOOL-02

REMOVE TRANSAXLE FROM ENGINE
(See MX section)

REMOVE CLUTCH COVER AND DISC

Place matchmarks on the flywheel and clutch cover.
Loosen each set bolt one turn at a time until spring tension
is released.

Remove the set bolts, and pull off the clutch cover with the
clutch disc.

NOTICE: Do not drop the clutch disc.
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CLUTCH

— CLUTCHUNIT

{AE ]

CLidy

cLoaT?

CLO0a

(@)
(b)

REMOVE RELEASE BEARING AND FORK FROM
TRANSAXLE

Remove the release bearing together with the fork and then
separate them.

Remove the boot.

CLUTCH PARTS INSPECTION

1.

CLOOM-02

INSPECT CLUTCH DISC FOR WEAR OR DAMAGE
Using calipers, measure the rivet head depth.
Minimum rivet depth:

0.3 mm (0.012in.)
If a problem is found, replace the clutch disc.

INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the disc runout.
Maximum runout:
0.8 mm (0.031 in.)
If runout is excessive, replace the clutch disc.

INSPECT FLYWHEEL RUNOUT
Using a dial indicator, check the flywheel runout.
Maximum runout:
0.1 mm (0.004 in.)
If runout is excessive, replace the flywheel.

INSPECT DIAPHRAGM SPRING FOR WEAR
Using calipers, measure the diaphragm spring for depth and
width of wear.
Maximum:
Depth
0.6 mm (0.024 in.)
Width
5.0 mm (0.197 in.)
If necessary, replace the clutch cover.
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CLUTCH - CLUTCHUNIT

B199T

ANy
LTy

[LUTE]E]

[HE-1 ]

e wi]

R

INSPECT RELEASE BEARING

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

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

If a problem is found, replace the bearing.

CLUTCH UNIT INSTALLATION

1.

(@)

(b)
(€)

(d)

CLOOW-02

INSTALL CLUTCH DISC AND CLUTCH COVER ON
FLYWHEEL

Insert the SST in the clutch disc, and then set them and the
clutch cover in position.

SST 09301-00220

Align the matchmarks on the clutch cover and flywheel.
Temporarily tighten the topmost bolt from the three near the
knock pins.

HINT: Temporarily tighten the No.3 bolt.

Torque the bolts on the clutch cover in the order shown.
Torque: 19 N [t (195 kgf [@dm, 14 ft [Ibf)

CHECK DIAPHRAGM SPRING TIP ALIGNMENT
Using a dial indicator with roller instrument, check the dia-
phragm spring tip alignment.
Maximum non-alignment:
0.5 mm (0.020 in.)

If alignment is not as specified, using SST, adjust the dia-
phragm spring tip alignment.
SST 09333-00013
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CLUTCH

— CLUTCHUNIT

W15

APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE
GREASE (NLGI NO.2) TO FOLLOWING PARTS

. Release fork and hub contact point

. Release fork and push rod contact point

. Release fork pivot point

*  Clutch disc spline

INSTALL RELEASE BEARING AND FORK TO
TRANSAXLE

Install the bearing to the release fork, and then install them
to the transaxle.

INSTALL TRANSAXLE TO ENGINE
(See MX section)
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— SERVICE SPECIFICATIONS

CL-21

SERVICE SPECIFICATIONS
SERVICE DATA

CLOOP-06

Pedal height from asphalt sheet

164.7-174.7 mm (6.48-6.88

in.)

Push rod play at pedal top

1.0-5.0mm (0.039-0.197in.)

Pedal freeplay

5.0-15.0mm (0.197-0.591 in.)

Clutch release point from pedal full stroke end position

25 mm (0.98in.) or more

Disc rivet head depth (Minimum)

0.3mm (0.012in.)

Disc runout (Maximum)

0.8mm (0.031in.)

Diaphragm spring tip non—alignment (Maximum)

0.5mm (0.020in.)

Diaphragm spring finger wear (Maximum depth)

0.6mm (0.024in.)

Diaphragm spring finger wear (Maximum width)

5.0mm (0.197in.)

Flywheel runout (Maximum)

0.1mm (0.004in.)

TORQUE SPECIFICATIONS

CL00Q-05
Part tightened N kgflém ftObf
Master cylinder installation nut 7.8 80 58 inllbf
Release cylinder installation bolt 13 130 9
Union bolt 25 250 18
Clutch line union 15 155 11
Bleeder plug 8.3 85 74 inlbf
Clutch accumulator installation bolt 21 210 15
Release fork support a7 480 35
Clutch cover x Flywheel 19 195 14
Flywheel set bolt 88 900 65
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MANUAL TRANSAXLE
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MANUAL TRANSAXLE - DESCRIPTION

DESCRIPTION
PRECAUTIONS

When working with FIPG materials, you must be observe the following.

MX01Q-01

>k Using a razor blade and gasket scraper, remove all the old sealant(FIPG) material from the gasket
surfaces.
>k Thoroughly clean all components to remove all the loose material.
>k Clean both sealing surfaces with a non-residue solvent.
>k Apply the sealant in approx. 1 mm (0.04 in.) bead along the sealing surface.
>k Part must be assembled within 10 minutes of application. Otherwise, the sealant (FIPG) material must
be removed and reapplied.
DESCRIPTION
MX01R-01
>k The gear and shaft layout is the same as the E52 manual transaxle.
>k A triple—cone type synchromesh mechanism is used in the second gear and a double—cone type
synchromesh mechanism is used in the third gear to improve the shift feeling characteristics. This
helps to reduce the shifting effort, provide smoothly shifting.
>k A reverse synchromesh mechanism is used to suppress gear engagement noise in reverse gear
shifting while providing smoothly shifting.
[=]raeld ]
Type of Transaxle I ER3
- Typeof Engine | IVZFE
w0 3,583
| o i
| Giear Ralio qlh \ 028
i Sth 0820
{ Reveris 3,683
Ditferential Gear Ratia 1,626 ::_- :.h.___
Qil Capastity 4.3 liters (4.4 U35 gis, 3.6 imp, qts] T
il Viscasity © SAE 7EW.90 or BIW-80
| Dil Grade o - AP GL4 or GL
T




MANUAL TRANSAXLE

OPERATION

MX-3

OPERATION

MXO00E-02

>k The illustrations below show the engagements of transaxle gears.

18t Drive Gear
. =
Dritferential
_ Dirive Gear
15t Drivern :
Giaar . il
e
g} Diffarential
J Aszarmbly
i1
3rd Drive Goar

4 Diffarential
Dirive Gear

Ird Driven

Gear —

|7 Diffarantisl
== Aszambly

drd a2

|
= Differantial
— Cirive Gear

Bth Driven Gear

Ditferantial
Azsambly

2nad Dirive Gear

Difterential
Dirive Gear

2nd Drriven
Gaar L
Ty L
LE{ Differential
= Assarnbly
2nd et

Gaar

| I——

Sth Driven

Diffarantial
[irive Gaar

2 =
o Drifferential

ez Assarmbly

B ]

Feverse Drive Gear

Flmrsa

__Idler - Difterential

Gear " Agiambly
Raw,

e
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MANUAL TRANSAXLE - PREPARATION

PREPARATION

SST (SPECIAL SERVICE TOOLS)

MX01S-01

Qa23-18010 Cronkshaft Roar Qil Seal Diffarential cose oil soal
Fealacar
08308 —00010 O Saal Pulier
E310=17010  Tranesxle Gear Remover &
Replacar
(08310-07010)  Plate
(O8310-07020) Center Balt
(08310-07030) Set Balr
(08310-07040) Claw
(08310=07060) Adaptor
08313-30021 Doetent Ball Plug Socket
0B316—20011  Transier Banring Roplacar Input shaft bearing
Sida baarmg
0B316-80010  Transmission & Transfer Beasing Mol hub sleiwe
Fiaplacer Differantiol case tapar rodlar
bearing outor race
Transaxle case cover ail seal
(08316—-00010) Replace Pipa
{08316—-00020) Replaeces “A°
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MANUAL TRANSAXLE — PREPARATION
(08316-00040) Replacer “C*
(08316—-00070) Replacer “F*
09506—=30012 Difterestial Drive Pirson Raar Dutput ghaft rear bearing

Baaring Cane Replacer

D9506=35010 Differential Drive Pirdon Foar M2 hub sleows
Bearing Feplacar Sida boarmig
Input shalt Badring
= - (B60B—12010  Front Hub & Drive Pinlon Bearng Input shalt ail seal
G o @ e
-_— g
(B8 -ﬂﬁhm} Ramcvar & Fl-anl.a;nr Handle
. . I:Um—ﬂﬂﬂﬂ} Dnu Pinian Frﬂnt.B.n.ri.nu Cug
@ Replacer
(09608 —-000B0) Raplecer
&
0B§12-86014  Stearing Worm Basring Puller Input shalft Dearing
"EI- é Diffarantial tapar rollar
%.ﬁ bearirg ouwtar raca
@ 08620—30010  Swewring Gear Box Replacer Set Control shaft cover ail seal
-
_ e
Sm
MT.-E&U'I.{I} Stl-.rlrm Sector Shaft .Bulhir;q
= (08631 -00020) Mandie
821 —00010 Spring Tension Tool Spesdometar driven goar oil saal
(985000020 Bearing Remover
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MANUAL TRANSAXLE -

PREPARATION

09950 —00030 Boaring Remover Atinchment

—s 08850-20017
= LL

— i T
P ""in.

Uniwarsal Pullar

e e e ——

e

RECOMMENDED TOOLS

MX01T-01

! —— 0B026—=00010 Small Torgue Wrancoh Differantial proload
LT
| _ - -
| 0B031-00030  Pin Punch
PP — =y
08042 =00040 Torx Socket TSO
Tl-hl\.

o 00042-00060  Tors Sccket TAS ]

T 03805-00012  Sesp Ring Me. ) Expander
) .aﬂ:?

EQUIPMENT

MX01U-01

Dial indicator with magnetic base

Feeler gauge

Micrometer

Straight edge

Torque wrench

LUBRICANT

MX013-01

Item

Capacity

Classification

Manual transaxle oil

(w/Differential oil)

4.2 liters (4.4 US qts, Imp. gts)

API GL—4 or GL-5
SAE 75W-90 or 80W-90




MANUAL TRANSAXLE - PREPARATION

MX-7

SSM(SPECIAL SERVICE MATERIALS)

MX01VvV-01

08826-00090

Seal Packing 1281,
Three bond 1281 or equivalent

Transaxle case X Case cover
Transmission case X Transaxle
case

Transmission case X Case cover

08833-00080

Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

Transaxle case cover bolt
Straight screw plug
Control shaft cover bolt
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MANUAL TRANSAXLE - TROUBLESHOOTING

TROUBLESHOOTING

You will find the troubles easier using the table well shown below. In this table, each number shows the
priority of causes in troubles. Check each part in order. If necessary, replace these parts.

See Pags S N B R R S Il ! MINRE g
x x X x x | X | |
1 = 215|225z | == ,3 |2
] i| [ ﬁ | 1
i | (=]
| L1
| = g - = | =5 | E
Parts T|E z 18|35 |%
. g | ¥ 5 T 5|z |k
Mama | _ E E | = 2 = E E a
| F= e~ = = | 5 o = - o |
| 2Rl |s|B|E|le|8|s|p|E| '
3 g lel|l el § E s | E|=1]8
E|E|5| 5|2 S8 :
HIERE A= 4 Sl3l21318|%] |
Trauble 3 § Jls| Bl & IEBE|E|=|=|E|2|c¢ |
===z |2|2|E|E|%|¢ g5 |E | -
) gl o|0lu|d|o|v|S|= |2 | @ | i |
Naise 1| 2 L 3|3 :
ONEEEN
il leakage v 1 2]2 |3 | 1
I W WU VE— —— 1 S
Hard ta shift or will mot shift i 2 3 |
| |
Jumps out of gear 1 2 3 3 ! |
| i
| N I
L . '
L S — i ) | ] |
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MANUAL TRANSAXLE - ASSEMBLY REMOVAL AND INSTALLATION

ASSEMBLY REMOVAL AND
INSTALLATION

Removal and installation the parts as shown below.

Ajr Cleaner

Contred Cabla

%

~—

1
1

13 (130, 9} Ex"‘-.
¥
|

“ -

-
e

Clutch Releass Cylindar

20 {200, 14) -
r
- -

Control Cahile

Transaxie

Clutch Accrmllator

U

o e e e s

%QEL

[N+m tkgf-cm, ft-lbfl| : Specified torgue
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Removal and installation the parts as shown below.

Transaxle Case Protector

Stiffanar Plate

# Snap Ring 4@ _ m

Dirive Shaft

| 284 13,000, 217] |

Ly L
T 1811{1,850,134) |

_ Steering Gear Housing

Front Suspension Mermber

b

32 330, 247 |

181 (1,850, 134) |

&, 64 (650, 47)
Fad“' . R
—— Engine Left Mounting

# Gaikat

Engine Under
Cover

[N-m [kgf-cm, fr-lbfi| : Specified torque
# Mon-reusable part

e 2 ) . ‘
EE e I L ~uml 75 (250, 18) ‘

36 (I, 27)
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Q07143

QO

TRANSAXLE REMOVAL

(@)
(b)

(@)
(b)

MX01X-01

REMOVE NEGATIVE BATTERY CABLE

REMOVE AIR CLEANER CASE ASSEMBLY WITH AIR
HOSE

REMOVE CRUISE CONTROL ACTUATOR

Remove the cruise control actuator cover.

Disconnect the connector.

Remove the three bolts and cruise control actuator with
bracket.

REMOVE CLUTCH RELEASE CYLINDER

REMOVE STARTER
Disconnect the connector and wire from the starter.
Remove the two bolts and starter.

REMOVE CLUTCH ACCUMLATOR AND TUBE CLAMP
Remove the two bolts and clutch accumlator with bracket.
Remove the bolt and clutch tube clamp.

DISCONNECT BACK-UP LIGHT SWITCH CONNECTOR
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8. DISCONNECT WIRES CLAMPS

A

9. REMOVE CLUTCH RELEASE CYLINDER BRACKET

10. REMOVE EARTH CABLES

T |

11. DISCONNECT CONTROL CABLES
(&) Remove the clips and washers.
(b) Remove the retainer from the cables.

12. REMOVE TRANSAXLE MOUNTING THREE BOLTS OF
TRANSAXLE CASE UPPER SIDE
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(@)

(b)

(c)

(d)

13.

14,
15.

16.
17.
18.

DISCONNECT SPEED SENSOR CONNECTOR

REMOVE FRONT WHEEL

RAISE VEHICLE

NOTICE: Be sure the vehicle is securely supported.
REMOVE UNDER COVERS AND SIDE COVERS
DRAIN TRANSAXLE OIL

REMOVE EXHAUST FRONT PIPE

Remove the four nuts.

Remove the two bolts and front pipe support.

Remove the two bolts and nuts.
Remove the front pipe.
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f'll el L]

19.

20.

(@)
(b)

(c)
(d)

21.

REMOVE DRIVE SHAFT
(See page SA-20)

DISCONNECT STEERING GEAR HOUSING FROM
FRONT SUSPENSION MEMBER

Remove the four bolts.

Remove the stabilizer bar bushing bracket.

Remove the two set bolts and nuts.

Disconnect the steeling gear housing from the front
suspension member.

HINT: Suspend the steering gear housing with cord.

REMOVE STIFFENER PLATE
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(@)
(b)

(@)
(b)

(€)

22.

23.

24,

25.

REMOVE ENGINE ABSORBER
Remove the four bolts and engine absorber.

REMOVE ENGINE FRONT MOUNTING SET BOLTS AND
NUT
Remove the two bolts and a nut.

REMOVE ENGINE REAR MOUNTING SET NUTS
Remove the two hole plugs.
Remove the four nuts.

REMOVE ENGINE LEFT MOUNTING

Raise the transaxle and engine slightly with a jack and
wooden block in between.

Remove the two hole plugs and nuts.

Remove the three bolts and engine left mounting.
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26. REMOVE STEERING COOLER PIPE SET BOLTS

27. REMOVE FRONT SUSPENSION MEMBER
(&) Remove the left and right fender liner set screws.

(b) Remove the two bolts and four nuts.

(c) Remove the four bolts.
(d) Remove the two front lower braces, rear lower braces and
front suspension member.

28. REMOVE TRANSAXLE

(8) Remove the transaxle mounting bolts from the engine.

(b) Lower the engine left side and remove the transaxle from the
engine.
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angs

iG]

TRANSAXLE INSTALLATION

(@)
(b)

(@)
(b)

(©)

(d)

3.

MX01Z-01

(See pages MX-9, 10)
INSTALL TRANSAXLE TO ENGINE
Align the input shaft spline with the clutch disc and install the
transaxle to the engine.
Torque the bolts.
Bolt A
Torque: 64 N [th (650 kgf [@dm, 47 ft [Ibf)
Bolt B
Torque: 46 N [th (470 kgf [@dm, 34 ft [Ibf)

INSTALL FRONT SUSPENSION MEMBER

Install the front suspension member, rear lower brace, front
lower brace and four bolts.

Torque the four bolts.

Torque: 181 N [ (1,850 kgf [dm, 134 ft bf)

Install and torque the two bolts and four nuts.
Bolt

Torque: 32 N [th (330 kgf [@dm, 24 ft [Ibf)
Nut

Torque: 36 N [th (370 kgf [@dm, 27 ft [Ibf)

Install the left and right fender liner set screws.

INSTALL STEERING COOLER PIPE SET BOLTS
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4. INSTALL ENGINE LEFT MOUNTING

(@) Install the engine left mounting.

(b) Install and torque the three bolts.
Torque: 64 N [th (650 kgf [@dm, 47 ft [Ibf)

(c) Install and torque the two nuts.
Torque: 80 N [th (820 kgf [@dm, 59 ft [Ibf)

(d) Install the two hole plugs.

5. INSTALL ENGINE REAR MOUNTING SET NUTS
(a) Install and torque the four nuts.
Torque: 80 N [th (820 kgf [@dm, 59 ft [Ibf)

(b) Install the two hole plugs.

6. INSTALL ENGINE FRONT MOUNTING SET BOLTS AND
NUT
Install and torque the two bolts and a nut.
Torque: 80 N [th (820 kgf [@dm, 59 ft [Ibf)

o154

7. INSTALL ENGINE ABSORBER

Install and torque the four bolts.
Torque: 48 N [th (490 kgf [@dm, 35 ft [Ibf)
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LH

(@)
(b)

(c)
(d)

10.

INSTALL STIFFENER PLATE
Bolt A

Torque: 18 N [th (185 kgf [@dm, 13 ft [Ibf)
Bolt B

Torque: 37 N [th (380 kgf [@dm, 27 ft [Ibf)

CONNECT STEERING GEAR HOUSING TO FRONT
SUSPENSION MEMBER

Connect the steering gear housing to the front suspension
member.

Install and torque the two set bolts and nuts.

Torque: 181 N [ (1,850 kgf [ém, 134 ft bf)

Install the stabilizer bar bushing bracket.
Install and torque the four bolts.
Torque: 19 N [t (195 kgf [@dm, 14 ft [Ibf)

INSTALL DRIVE SHAFT
(See page SA-23)
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11.
(@)
(b)
(©)

[l

(d)

(€)
(f)

12.

13.
14,

15.

INSTALL EXHAUST FRONT PIPE

Install a new gasket.

Install the exhaust front pipe.

Install and torque the two bolt and new nuts.
Torque: 43 N [th (440 kgf [@dm, 32 ft [Ibf)

Install the exhaust front pipe support and two bolts.

Install two new gaskets.
Install and torque four new nuts.
Torque: 62 N [th (630 kgf [@dm, 46 ft [Ibf)

FILL TRANSAXLE WITH GEAR OIL
Oil:
Gear oil super (08885-02106) or equivalent
Recommended oil
Oil grade:
APl GL-4 or GL-5
Viscosity:
SAE 75W-90 or 80W-90
Above-18 °C (0°F) SAE 90
Below—-18 °C (0°F) SAE 80W
Capacity:
4.2 Litters (4.4 US qgts, 3.7 Imp. gts)
INSTALL UNDER COVERS AND SIDE COVERS
INSTALL FRONT WHEEL AND LOWER VEHICLE
Torque: 103 N [t (1,050 kgf [@m, 76 ft [Ibf)
CONNECT SPEEDOMETER SENSOR CONNECTOR
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16. CONNECT CONTROL CABLES
() Install the retainer to the cables.
(b) Connect the cables to the linkage with the washers and clips.

17. INSTALL EARTH CABLES

18. CONNECT WIRES CLAMPS

19. CONNECT BACK-UP LIGHT SWITCH CONNECTOR

20. INSTALL CLUTCH RELEASE CYLINDER BRACKET




MX-22
MANUAL TRANSAXLE  — ASSEMBLY REMOVAL AND INSTALLATION

21. INSTALL CLUTCH ACCUMLATORAND TUBE CLAMP
(&) Install the tube clamp and bolt.
(b) Install and torque the two bolts.

Torque: 20 N [th (200 kgf [@dm, 14 ft [Ibf)

Q0T

22. INSTALL STARTER
(&) Install the starter.

e (b) Install and torque the two bolts.
g Torque: 39 N [th (400 kgf [@dm, 29 ft [Ibf)
\\ (c) Connect the connector and wire to the starter.

015

23. INSTALL CLUTCH RELEASE CYLINDER AND TUBE
CLAMP

(a) Place the release cylinder and torque the two bolts.
Torque: 13 N [t (130 kgf [ém, 9 ft [Ibf)

(b) Install the tube clamp bolt.

24. INSTALL CRUISE CONTROL ACTUATOR
(&) Install the cruise control actuator with bracket the three bolts.
(b) Connect the connector.
(c) Install the cruise control actuator cover.
25. INSTALL AIR CLEANER CASE ASSEMBLY WITH AIR
HOSE
26. INSTALL NEGATIVE BATTERY CABLE
27. INSPECT FRONT WHEEL ALIGNMENT
(See page SA-3)
28. PERFORM ROAD TEST
Check for abnormal noise and smooth shifting.
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COMPONENT PARTS REMOVAL
COMPONENTS

MX014-01

Transaxle Case Recelver

[7.4 (75, 66 in-int) |

% Speedometer Driven Gear

% Transaxle Case

Spead Sansor
47 .
*——l-l-w,m e e OilSen
' .7 — Input Shaft Front Bearing
E% d
i @ —— Qutput Shaft Cover
i i === Qutput Shaft Front Beari
Nl Cooler Tube Outer Raca ront Besring

* [I:I-Fting
| il Recelver Pipe
et
X Back-up Light Switeh
' [ 40 ia10, 307 |

E G0 %[ 20 (200, 14)

g— Breezer Plug

Tranarmission Case -

20 (300, 22) | *Fﬁﬁ|

%——* 28 (300, 22} |
I-m {kgf-cm, ﬂ‘"}ﬂ_] ¢ Specified torque I 29 1300, 22} |

T ] i
* Mon-reusabbe part rangmisiion Cage Covar

& Pracoated part
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Transaxle Case

Mo, 2 Transmission Ol Pipe

Ma. 1 Transmission 01 Pipe

y—{ 17 1175, 131 |

# Gasket

Differential
Assembly

Qutput Shaft Assermbly

om———

- - : . .
feverse ldler Gear 4@ b o Snap Ring P ﬁ%— Eth Diven Gear
Lo {ﬁ_‘ 123 (1,250, 90)
Thrust Washar Idier Gear Shaft e - .

s L ;

s @7 Bearing Duter Race
Input Shaft Assembly W Shim

Meadle Raller Beari
egdle Raller ring Wﬁth Gear
Key Spring *%7 Mo, 5 Inner Synchronizer Ring

Mo, & Middle Synchronizer Ring @——‘ Mo. & Duter Synchranizer Ring
Synechronizer Pull Ring % Znap Ring

Koy Spring == No. 3 Clutch Hub
Mo, 3 Hub Sleeve —@Tﬂ
[N-m (kgt-cm, ft-Ib7)| : Specified torque Snap Ring

+ MNon-reuseble part
* Precoated part

RT3
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Compression Spring Mo, 1 Select Spring Seat
Mo, 1 Compression Spri
Leck Bolt pring
Shift interlock
Snap Ring Plate

Selact |
Mo, 2 Shify | L:r::r e

I mer Lever | é m - Snap Ring
5.’%@ AN

/_\ f I 5 @;:le = Me. 1 Bhift Inner Lever
| -
R
Mo, 2 Select Spring Seat =T T

_'-d.

-

Boot

Reverse Restrict Pin

Shift and Select Lever Shaft

Control Shaft @_

Cover ¥ 250018, 28) |
# Seat
ﬁ— Spring

M, 1 Shift Fork

MNo. 1 Shift Fork Shatt

ﬁBF— Snap Ring

¥| 26 (250, 18)

Imtariock Roller

Snap Ring

ﬁJD ;
£
i, Lhnery _.-'-I
=, F R
J Q
FAeverse Shift Frok
Reverse Shift &rm

Mo, 3 Shift Fork Shaft

Mea. 2 Shift Foark Shaft

Mo, 3 Shift Fork

[M-m (kgf-cm, ft-Ibfl] : Spacified torque
* Mon-reusable part
* Precoated part

LliCaes:
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BASIC SUBASSEMBLY SEPARATION

MX01Y-01

(See pages MX-23 to 25)
1. REMOVE RELEASE FORK AND BEARING
2. REMOVE BACK-UP LIGHT SWITCH

3. REMOVE SPEED SENSOR

(&) Remove the set bolt and lock plate.

(b) Remove the speed sensor.

4. REMOVE THREE BOLTS AND SHIFT CONTROL
BRACKET

N 5. REMOVE SELECTING BELLCRANK ASSEMBLY

6. REMOVE BREATHER PLUG

PR

7. REMOVE SHIFT AND SELECT LEVER SHAFT
ASSEMBLY
(a) Remove the lock bolt.
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AT

[l O

(b) Remove the four bolts and pull out the shift and select lever
shaft assembly.

8. REMOVE TRANSMISSION CASE COVER

9. REMOVE LOCK NUT
(a) Unstake the lock nut.

(b) Engage the gear double meshing.

(c) Remove the lock nut.
(d) Disengage the gear double meshing.
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A0

10.
(@)

(b)

11.

12.

(@)

(b)

REMOVE NO. 3 HUB SLEEVE AND NO. 3 SHIFT FORK
Remove the No.3 shift fork set bolt.

Remove the No.3 hub sleeve and No.3 shift fork.

REMOVE FIFTH DRIVEN GEAR

Using SST, remove the 5th driven gear.

SST 09310-17010 (09310-07010, 09310-07020,
09310-07040, 09310-07050)

MEASURE FIFTH GEAR THRUST CLEARANCE AND OIL
CLEARANCE
Using a dial indicator, measure the thrust clearance.
Standard clearance:

0.10-0.57 mm (0.0039-0.0224 in.)
Maximum clearance:

0.65 mm (0.0256 in.)

Using a dial indicator, measure the oil clearance.
Standard clearance:

0.009-0.050 mm (0.0004-0.0020 in.)
Maximum clearance:

0.070 mm (0.0028 in.)
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(@)

(b)

(€)

(@)

(b)

(@)

(b)

13.

14,

15.

16.

REMOVE NO.3 CLUTCH HUB AND FIFTH GEAR
Using two screwdrivers and a hammer, tap out the snap ring.

Using SST, remove the No.3 clutch hub with synchronizer
ring and 5th gear.

SST 09310-17010 (09310-07010, 09310-07020,
09310-07040, 09310-07050)

Remove the 5th gear.

REMOVE NEEDLE ROLLER BEARING

REMOVE REAR BEARING RETAINER

Using a torx wrench, remove the seven torx screws and
bearing retainer.

Torx wrench T45 09042-00050

Remove the adjust shim.

REMOVE SNAP RING
Using a shap ring expander, remove the snap ring.

Using two screwdriver and a hammer, remove the three snap
rings.
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17. REMOVE PLUG, SEAT, SPRING AND LOCKING BALL
(a) Using SST, remove the plug.
SST 09313-30021

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

18. REMOVE REVERSE IDLER GEAR SHAFT RETAINING
BOLT

19. REMOVE TRANSMISSION CASE
(&) Remove the three bolts from transaxle case side.

(b) Remove the fourteen bolts from the transmission case side
and tap off the case with a plastic hammer.
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(@)
(b)

(@)

20.

21.

22.

23.

24,

REMOVE OUTPUT SHAFT REAR TAPERED ROLLER
BEARING OUTER RACE
Using a plastic hammer, tap out the outer race.

REMOVE NO.2 OIL PIPE
Remove the gasket.
Remove the two bolts and oil pipe.

REMOVE REVERSE SHIFT ARM BRACKET
Remove the bolt and pull off the bracket.

REMOVE REVERSE IDLER GEAR AND SHIFT
Pull out the shift, remove the reverse idler gear and thrust

washer.

REMOVE TWO PLUGS, LOCKING BALLS AND SPRINGS
Using SST, remove the two plugs.
SST 09313-30021
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—_— (L \1 (b) Using a magnetic finger, remove the two spring seats,
T - - springs and balls.
T __‘j'-_ﬁ—-_:{_—'._,_ﬁf}
o
o= N Eﬁ' |
'C:; /

25. REMOVE NO.1 SHIFT FORK SHAFT
(&) Remove the set bolt.

(b) Pull up the No.3 shift fork shaft, remove the No.1 shift fork
shaft.

26. REMOVE INTERLOCK ROLLER
Using a magnetic finger, remove the interlock roller from the
reverse shift fork.

27. REMOVE NO.2 SHIFT FORK SHAFT, SHIFT HEAD AND
NO.1 SHIFT FORK
(&) Remove the two set bolts.

%
RN '1
.ﬂhﬁﬁﬂ‘i"f'

h.l_uTlﬁllT-_____‘a}_

ATGT™
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l e [ A
WA N
_':"li!n“ll': .

I00 B

b S

s ‘3"*?!':'_1"_5’ " I;- =5
1 "fx'ffff}ﬁfff?&g;ﬁi— i,

(@)
(b)

28.

(@)
(b)

29.

(@)
(b)

30.

(@)

(b)

Pull out the No.2 shift fork shaft.
Remove the shift head and No.1 shift fork.

REMOVE NO.3 SHIFT FORK SHAFT WITH REVERSE
SHIFT FORK AND NO.2 SHIFT FORK

Pull out the No.3 shift fork shaft with reverse shift fork.
Remove the No. 2 shift fork.

REMOVE SNAP RINGS

Using two screwdriver and a hammer, remove the snap ring
and reverse shift fork from the No.3 shift fork shaft.

Using two screwdriver and a hammer, remove the snap rings
from the No.1, No.2 and No.3 shift fork shaft.

REMOVE INPUT AND OUTPUT SHAFT ASSEMBLY
Leaning the output shaft to the differential side remove the
input shaft assembly.

Lift up the differential case assembly, remove the output
shatft.
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EBEs4

31. REMOVE DIFFERENTIAL ASSEMBLY
(&) Remove the oil pump drive gear.

(b) Remove the differential case assembly.

32. REMOVE MAGNET FROM TRANSAXLE CASE

33. REMOVE OIL PUMP ASSEMBLY
(&) Remove the two bolts and oil pipe.

(b) Remove the two bolts and oil pump.
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MIDTES

34.

(@)

(b)

(©)

REMOVE NO.5 SYNCHRONIZER RING WITH KEY
SPRING FROM NO.3 CLUTCH HUB

Remove the No.5 synchronizer ring with key spring from No.3
clutch hub.

Using a screwdriver, remove the snap ring.

HINT: Wrap vinyl tape on the screwdriver to prevent damag-
ing the synchronizer ring.

Remove the synchronizer rings.

COMPONENT PARTS INSPECTION

1.
(@)
(b)

3.

(@)

MX015-01

INSPECT NO.5 SYNCHRONIZER RINGS

Check for wear or damage.

Check the braking effect of the synchronizer ring.

Turn the middle No.5 synchronizer ring in one direction while
pushing it to the outer No.5 synchronizer ring and check that
the ring is locked.

If the braking effect is insufficient, replace the synchronizer
ring.

MEASURE CLEARANCE OF SHIFT FORKS AND HUB
SLEEVE
Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.
Maximum clearance:

1.0 mm (0.039 in.)
If the clearance exceeds the limit, replace the shift fork or hub
sleeve.

IF NECESSARY, REPLACE INPUT SHAFT BEARING AND
OIL SEAL
Remove the three bolts and transaxle case receiver.
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(b) Using SST, pull out the bearing.
SST 09612-65014

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

(d) Using SST, drive in a new oil seal.
SST 09608-12010 (09608-00020, 09608—00080)
(e) Coat the lip of seal with MP grease.

() Using SST, drive in a new bearing.
SST 09608-12010 (09608—00020, 09608—00060)

EBTEN 0

(g) Install the transaxle case receiver.
(h) Install and torque the three bolts.
Torque: 7.4 N [h (75 kgf [@m, 65 in. Obf)
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201%

55T
\ oAl
oy

RO ET

(i)

0)

(@)
(b)

(©)

(d)

Using SST and a press, remove the inner race.
SST 09950-00020

Using SST and a press, install a new input shaft front bearing
inner race.
SST 09316-60010 (09316—00020)

IF NECESSARY, REPLACE OUTPUT SHAFT FRONT
BEARING AND OUTPUT SHAFT FRONT COVER

Using SST, pull out the output shaft front bearing outer race.
SST 09308-00010

Remove the output shaft front cover.

Install a new output shaft front cover.
HINT: Install the output shaft front cover projection into the
case side groove.

Using SST and a hammer, drive in a new output shaft front
bearing outer race.
SST 09316-60010 (09316-00010, 09316—00020)
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W

EEETY

(e) Using SST and a socket wrench, remove the output shaft
front bearing.
SST 09950-00020, 09950—00030

() Using SST and a press, install a new output shaft front
bearing.
SST 09316-60010 (09316—00070)

5. IF NECESSARY, REPLACE REVERSE RESTRICT PIN
(a) Using SST, remove the screw plug.
SST 09313-30021

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

(c) Replace the reverse restrict pin.
(d) Using a pin punch, drive in the slotted spring pin.
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(e) Apply sealant to the screw plug threads.
Sealant:

Part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent
() Using SST, install the screw plug.
SST 09313-30021
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INPUT SHAFT
COMPONENTS

MX016-01

Snap Ring

Spacer
Synchronizer Ring

.

Input Shaft Front Bearing Inner Rece

Synchronizer Ring !

Mo, 2 Hub Sleeve i
Mo, Z Clutch Hub !

MX017-01

Shifting Key
Input Shaft
INPUT SHAFT DISASSEMBLY
‘\\\\H‘I 1. MEASURE THIRD AND FOURTH GEAR THRUST
T CLEARANCE

Using a feeler gauge, measure the thrust clearance.
Standard clearance:
3rd gear
0.10-0.45 mm (0.0039-0.0177 in.)
4th gear
0.10-0.55 mm (0.0039-0.0217 in.)

Maximum clearance:
3rd gear

0.50 mm (0.0197 in.)
4th gear

0.60 mm (0.0236 in.)
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ROC 1

[ETfRK]

CHECK OIL CLEARANCE OF THIRD AND FORTH GEAR
Using dial indicator, measure the oil clearance between the
gear and shaft.
Standard clearance:
3rd gear
0.009-0.053 mm (0.0004-0.0021 in.)
4th gear
0.009-0.051 mm (0.0004—0.0020 in.)
Maximum clearance:

3rd and 4th gear
0.070 mm (0.0028 in.)
If clearance exceeds the limit, replace the gear, needle roller
bearing or shaft.
REMOVE SNAP RING
Using two screwdriver and a hammer, tap out the snap ring.

REMOVE RADIAL BALL BEARING AND FOURTH GEAR
Using SST and a press, remove the radial bearing.

SST 099650-00020

REMOVE NEEDLE ROLLER BEARINGS, SPACER AND
SYNCHRONIZER RING

REMOVE SNAP RING
Using two screwdrivers and a hammer, tap out the snap ring.

REMOVE NO.2 CLUTCH HUB ASSEMBLY,
SYNCHRONIZER RING AND THIRD GEAR

Using a press, remove No.2 hub sleeve, 3rd gear, synchro-
nizer ring and needle roller bearings.

REMOVE NEEDLE ROLLER BEARING
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AICHED

INPUT SHAFT COMPONENT PARTS
INSPECTION

1.
(@)
(b)

MX018-01

INSPECT SYNCHRONIZER RING FOR THIRD GEAR
Check for wear damage.

Check the braking effect of the synchronizer ring.

Turn the synchronizer ring in one direction while pushing it to
the gear cone and check that the ring is locked.

If the braking effect is insufficient, replace the synchronizer
ring.

(c) Measure the clearance between the synchronizer ring back

(@)
(b)

(©)

and gear spline end.
Minimum clearance:
0.7 mm (0.028 in.)
If the clearance is less than the limit, replace the synchronizer
ring.

INSPECT SYNCHRONIZER RING FOR FOURTH GEAR
Check for wear or damage.

Check the braking effect of the synchronizer ring.

Turn the synchronizer ring in one direction while pushing it to
the gear cone and check that the ring is locked.

If the braking effect is insufficient, lightly rub the synchronizer
ring and gear cone by applying a small amount of fine lapping
compound.

NOTICE:
. Wash off completely the fine lapping compound after
rubbing.

. Check again the braking effect of the synchronizer ring.
Measure the clearance between the synchronizer ring back
and spline end.
Minimum clearance:

0.6 mm (0.024 in.)
If the clearance is less than the limit, replace the synchronizer
ring and gear cone by applying a small amount of fine lapping com-
pound.
NOTICE: Wash off completely, the fine lapping com-
pound after rubbing.



MX-43

MANUAL TRANSAXLE - INPUT SHAFT

LTy

(@)

MEASURE CLEARANCE OF NO.2 SHIFT FORK AND HUB
SLEEVE
Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.
Maximum clearance:

1.0 mm (0.039 in.)
If the clearance exceeds the limit, replace the shift fork or hub
sleeve.

INSPECT INPUT SHAFT
Check the input shaft for wear or damage.
(b) Using a micrometer, measure the outer diameter of the in-
put shaft journal surface.
Maximum clearance:
Part A
27.950 mm (1.1004 in.)
Part Band C
35.950 mm (1.4154 in.)

(c) Using a dial indicator, check the shaft runout.
Maximum clearance:
0.05 mm (0.0020 in.)

INPUT SHAFT ASSEMBLY

(@)
(b)

MX019-01
(See page MX-40)
HINT: Coat all of the sliding and rotating surface with gear oil
before assembly.
INSTALL NO.2 CLUTCH HUB INTO HUB SLEEVE
Install the three springs and shifting keys to the clutch hub.
Install the hub sleeve to the clutch hub.

HINT: Direct identification groove of the hub sleeve to front of
the transmission.

2. INSTALL NEEDLE ROLLER BEARING, THIRD GEAR, SYN-

(@)
(b)

CHRONIZER RINGS AND NO.2 HUB SLEEVE ASSEMBLY TO
INPUT SHAFT

Apply MP grease to the needle roller bearing.

Assembly the needle roller bearings into the 3rd gear.

(c) Place the synchronizer rings on the gear and align the ring slots

with the shifting keys.



MX—-44
MANUAL TRANSAXLE -~ INPUT SHAFT

(d) Using SST and a press, install the 3rd gear and No.2 hub
sleeve.
SST 09506-35010

3. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.) Mark Thickness mm (in.)
H 2.30 (0.0906) M 2.50 (0.0984)
J 2.35 (0.0925) N 2.55 (0.1004)
K 2.40 (0.0945) P 2.60 (0.1024)
L 2.45 (0.0965)

RO11G

(b) Using a screwdriver and hammer, tap in the snap ring.

4. MEASURE THIRD GEAR THRUST CLEARANCE

Using a feeler gauge, measure the 3rd gear thrust clearance.
Standard clearance:

0.10 — 0.45 mm (0.0039 — 0.0177 in.)

DG
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i 1e

5. INSTALL SPACER, SYNCHRONIZER RING, NEEDLE
ROLLER BEARINGS, FOURTH GEAR AND RADIAL BALL
BEARING

(&) Install the spacer.

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

(c) Place the synchronizer ring on the gear and align the ring
slots with the shifting keys.

(d) Install the 4th gear.

(e) Using SST and a press, install the radial ball bearing.

SST 09506-35010

6. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.) Mark Thickness mm (in.)
1 2.35 (0.0925) 5 2.55 (0.1004)
2 2.40 (0.0945) 6 2.60 (0.1024)
3 2.45 (0.0965) 7 2.65 (0.1043)
4 2.50 (0.0984) 8 2.70 (0.163)

(b) Using a screwdriver and hammer, tap in the snap ring.

7. MEASURE FOURTH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the 4th gear thrust clearance.
Maximum clearance:
0.10 — 0.55 mm (0.0039 — 0.0217 in.)
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OUTPUT SHAFT
COMPONENTS

MX01A-01

Mesd|e Roller Bearing

Zrd Diriven Gear

4th Driven Geaar

Meedla Roller Bearing

Shifting Kay

Ourput Shaft Rear Bearing

L= Shifting Key Spring é@

i

Synchronizer Ring :

# Mon-reusable part Outpurt Shaty

TS,

OUTPUT SHAFT DISASSEMBLY

1. MEASURE FIRST AND SECOND GEAR THRUST
CLEARANCE
Using a feeler gauge, measure the thrust clearance.
Standard clearance:
1st gear
0.10 — 0.35 mm (0.0039 — 0.0138 in.)
2nd gear
0.10 — 0.45 mm (0.0039 — 0.0177 in.)

|.__ il Maximum clearance:
1st gear
i -
| 0.40 mm (0.0157 in.)
2nd gear
;.__:_-;:_ = J 0.50 mm (0.0197 in)
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LRk FS

E6RID

EBBEA DX

ES335

(@)
(b)

CHECK OIL CLEARANCE OF FIRST AND SECOND GEAR
Using a dial indicator, measure the oil clearance between the
gear and shaft.
Standard clearance:
1st gear
0.009 — 0.051 mm (0.0004 — 0.0020 in.)
2nd gear
0.009 — 0.053 mm (0.0004 — 0.0021 in.) Maximum
clearance:
1st and 2nd gear
0.070 mm (0.0028 in.)
If the clearance exceeds the limit, replace the gear, needle
roller bearing or shaft.

REMOVE OUTPUT SHAFT REAR BEARING, FOURTH
DRIVEN GEAR AND SPACER

Using a press, remove the bearing and 4th driven gear.
Remove the spacer.

REMOVE THIRD DRIVEN GEAR AND SECOND GEAR
Using a press, remove the 3rd driven gear and 2nd gear.
REMOVE NEEDLE ROLLER BEARING SPACER AND
SYNCHRONIZER RINGS

REMOVE SNAP RING
Using a shap ring expander, remove the snap ring.
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EG 316

1.
(@)
(b)

(©)

REMOVE NO. 1 HUB SLEEVE ASSEMBLY AND FIRST
GEAR

Using a press, remove the NO.1 hub sleeve and 1st gear.
REMOVE SYNCHRONIZER RING AND NEEDLE ROLLER
BEARINGS

REMOVE OUTPUT SHAFT FRONT BEARING
Using SST, remove the output shaft front bearing.
SST 09950-00020, 09950-00030

OUTPUT SHAFT COMPONENT PARTS
INSPECTION

MX01C-01

INSPECT SYNCHRONIZER RING FOR FIRST GEAR
Check for wear or damage.

Check the braking effect of the synchronizer ring.

Turn the synchronizer ring in one direction while pushing it to
the gear cone and check that the ring is locked.

If the braking effect is insufficient, lightly rub the synchronizer
ring and gear cone by applying a small amount of fine lapping
compound.
NOTICE:
. Wash off completely the fine lapping compound after
rubbing.
. Check again the braking effect of the synchronizer ring.
Measure the clearance between the synchronizer ring back
and gear spline end.
Maximum clearance:
0.6 mm (0.024 in.)
If the clearance is less than the limit, replace the synchronizer
ring and gear cone by applying a small amount of fine lapping
compound.
NOTICE: Wash off completely the fine lapping compound
after rubbing.



MX-49

MANUAL TRANSAXLE - OUTPUT SHAFT

HIOTTE)

ATGTRT

2.
(@)
(b)

(€)

(@)
(b)

(©)

INSPECT SYNCHRONIZER RING FOR SECOND GEAR
Check for wear or damage.

Check the braking effect of the synchronizer direction while
pushing it to the gear cone and check that the ring is locked.
If the braking effect is insufficient, replace the synchronizer
ring.

Measure the clearance between the synchronizer ring back
and gear spline end.
Minimum clearance:

0.7 mm (0.028 in.)
If the clearance is less than the limit, replace the synchronizer
ring.

MEASURE CLEARANCE OF NO.1 SHIFT FORK AND HUB
SLEEVE
Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.
Maximum clearance:

1.0 mm (0.039 in.)
If the clearance exceeds the limit, replace the shift fork or hub
sleeve.

INSPECT OUTPUT SHAFT
Check the output shaft for wear or damage.
Using a micrometer, measure the outer diameter of the
output shaft journal surface.
Minimum clearance:
38.950 mm (1.5335 in.)

Using a dial indicator, check the shaft runout.
Maximum clearance:
0.06 mm (0.0024 in.)
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OUTPUT SHAFT ASSEMBLY

(See page MX-46)
HINT: Coat all of the sliding and rotating surface with gear oil
before assembly.
1. INSPECT NO.1 CLUTCH HUB INTO HUB SLEEVE
(@) Install the clutch hub and shifting keys to the hub sleeve.
(b) Install the shifting key springs under the shifting keys.

MX01D-01

NOTICE: Install the key springs positioned so that their
end not in line.

2. INSTALL NEEDLE ROLLER BEARING, FIRST GEAR,
SYNCHRONIZER RING AND NO.1 HUB SLEEVE TO
OUTPUT SHAFT

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

(b) Install the 1st gear.

(c) Place the synchronizer ring (for 1st gear) on the gear and
align the ring slots with the shifting keys.

LR

(d) Using SST and a press, install the 1st gear and No.1 hub
sleeve.
SST 09316-60010 (09316—00040)

3. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.) Mark Thickness mm (in.)
A 2.80 (0.1102) E 3.00 (0.1181)
B 2.85(0.1122) F 3.05(0.1201)
C 2.90 (0.1142) G 3.10 (0.1220)
D 2.95 (0.1161)

EBJ4E — 2003

(b) Using a snap ring expander, install the snap ring.

EGZ45 ) BNTH?
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LD

-4 '-::'ﬂl
P
F oy

EGZAR

EBESD

(@)
(b)
(©)

(d)
(e)

7.
(@)
(b)

MEASURE FIRST GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 1st gear thrust clearance.
Standard clearance:

0.10 — 0.35 mm (0.0039 — 0.0138 in.)

INSTALL SPACER, NEEDLE ROLLER BEARING,
SYNCHRONIZER RINGS, SECOND GEAR AND THIRD
DRIVEN GEAR

Install the spacer.

Apply MP grease to the needle roller bearing.

Place the synchronizer rings (for 2nd gear) on the gear.
NOTICE: Do not install the synchronizer ring for 1st gear.

Install the 2nd gear.

Using a press, install the 3rd driven gear.

NOTICE: Align the clutch hub grooves with the projec-
tions on the synchronizer ring.

MEASURE SECOND GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 2nd gear thrust clear-
ance.
Maximum clearance:
0.10 — 0.45 mm (0.0039 — 0.0177 in.)

INSTALL SPACER AND FOURTH DRIVEN GEAR
Install the spacer.
Using a press, install the 4th driven gear.
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8. INSTALL OUTPUT SHAFT REAR BEARING
Using SST and a press, install the bearing.
SST 09506-30012

EBETD filic ]

9. INSTALL OUTPUT SHAFT FRONT BEARING
Using SST and a press, install the output shaft front new
bearing.
SST 09316-60010 (09316-00070)
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OIL PUMP
COMPONENTS
MX01E-01
* D-'Frﬁnq
& (Gasket I
G‘ Qi Pump Drivan Rotor

————— 14’3 :

wnf Walve
Eall

5

E pring

|M-m {kgf-cm, ft-Ibf}| : Specified torque
# MNon-rewsable part

Qil Pump Drive Aotor

10 (105, 8)

Ol Pump Drive Gaar

Spring Haolder

il Pump Cover

OIL PUMP DISASSEMBLY

MX01F-01

1. CHECK OPERATION OF OIL PUMP
Install the oil pump drive gear to the drive rotor, check that the
drive rotor turns smoothly.

2. REMOVE GASKET FROM OIL PUMP CASE
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— OIL PUMP

(1.1 v}

3.

4.
(@)

(b)

(@)
(b)

EGRIA

(@)
(b)

REMOVE BOLT AND OIL STRAINER

REMOVE OIL PUMP COVER
Hold the pump cover, remove the two bolts and a cover.

Remove the spring holder, spring, ball and relief valve seat.

CHECK ROTOR BODY CLEARANCE
Install the oil pump drive gear to the drive rotor.
Using a feeler gauge, measure the body clearance between
the drive rotor and oil pump case.
Standard clearance:
0.10 — 0.16 mm (0.0039 — 0.0063 in.)
Maximum clearance:
0.30 mm (0.0118 in.)

CHECK ROTOR TIP CLEARANCE
Install the oil pump drive gear to the drive rotor.
Using a feeler gauge, measure the tip clearance between the
drive and driven rotors.
Standard clearance:
0.08 — 0.15 mm (0.0031 — 0.0059 in.)
Maximum clearance:
0.30 mm (0.0118 in.)
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7. CHECK SIDE CLEARANCE
Using a precision straight edge and feeler gauge, measure
the side clearance of both rotors.
Standard clearance:
0.03 — 0.08 mm (0.0012 — 0.0031 in.)
Maximum clearance:
0.15 mm (0.0059 in.)

EGQIT AN

8. REMOVE OIL PUMP DRIVE ROTOR AND DRIVEN ROTOR

9. IF NECESSARY, REPLACE O-RING

(a) Using a screwdriver, remove the O-ring.

(b) Apply gear oil to the O-ring.

(c) Install the O-ring.

OIL PUMP ASSEMBLY

(See page MX-53)
1. INSTALL DRIVEN ROTOR AND DRIVE ROTOR

MX01G-01




MX-56
MANUAL TRANSAXLE _ — OIL PUMP

2. INSTALL OIL PUMP COVER
(a) Install the relief valve, ball, spring and spring holder to the oil
pump case.

Enga TRl

(b) Hold the oil pump cover, temporarily install the two bolts.

(TLEL]

3. INSTALL OIL STRAINER
Install the oil strainer to the oil pump case, temporarily install
the bolt.

Eaing Forira]

4. TORQUE OIL PUMP COVER BOLTS
Torque the three bolts evenly.
Torque: 10 NI (105 kgfl@dm, 8 ftlbf)

Efd&

D00

5. CHECK OPERATION OF OIL PUMP

j Install the oil pump drive gear to the drive rotor, check that the
drive rotor turns smoothly.

N
>

Lagin 2005
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6. INSTALL GASKET
Install a new gasket to the oil pump case.
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SHIFT AND SELECT LEVER SHAFT
COMPONENTS

MX01H-01

Control Sheft Covear

& 0l Seal
Dust Boot

Shaift Interlock Plate
Select lnner Lever
Mo.1 Compresson Spring

Snap Ring

o
by ﬁ
itk ? - - Mo.1 Select Spring Seat

_——— — — =

s e e — = ==

. Slotted Spring Pin %i .-

Me.2 Shift Inner Lever

Mo.2 Comprassion Spring

Mo 2 Select Spring Seat

Snap Ring

Shift and Select Laver Shaft

& Mon-reusable part Mo 1 Shift lnner Laver

HTaay

SHIFT AND SELECT LEVER SHAFT
DISASSEMBLY

1. REMOVE NO.2 SHIFT INNER LEVER
(a) Using a pin punch and hammer, drive out the slotted spring
pin.

MX01J-01

(b) Using two screwdrivers and a hammer, remove the snap ring.
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(25 EF]

(c) Remove the No.2 select spring seat, No.2 compression
spring and No.2 shift inner lever.

2. REMOVE SHIFT INTERLOCK PLATE AND NO. 1 SHIFT
INNER LEVER
(a) Using a pin punch and hammer, drive out the slotted spring

pin.

(b) Remove the shift interlock plate and No.1 shift inner lever.

3. REMOVE SELECT INNER LEVER
(a) Using a pin punch and hammer, drive out the slotted spring
pin.

(b) Remove the select inner lever, No. 1 compression spring and
No.1 select spring seat.
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4. REMOVE SNAP RING
Using two screwdrivers and a hammer, remove the snap ring.

5. REMOVE CONTROL SHAFT COVER AND DUST BOOT
(&) Remove the control shaft with dust boot from the shaft.
(b) Remove the dust boot from the control shaft cover.

6. IF NECESSARY, REPLACE CONTROL SHAFT COVER
OIL SEAL
(a) Using a screwdriver, pry out the oil seal.

EATH

(b) Using SST and a hammer, drive in a new oil seal.
SST 09620-30010 (09627-30010, 09631-00020)
Drive in depth:

0—1.0 mm (0 - 0.039 in.)
(c) Coat the oil seal lip with MP grease.

nen g
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SHIFT AND SELECT LEVER SHAFT
ASSEMBLY

(See page MX-58)
1. COAT SHAFT WITH MP GREASE, AS SHOWN

MX020-01

5]

2. INSTALL DUST BOOT AND CONTROL SHAFT COVER
(a) Install the dust boot to the control shaft cover as shown.

(b) Install the control shaft to the control shaft cover.

3. INSTALL SNAP RING

Using a brass bar and hammer, install the snap ring.
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(@)

(b)

(©)

(@)

(b)

6.
(@)

INSTALL SELECT INNER LEVER
Install the No.1 select spring seat, No.1 compression spring
and select inner lever.

Using a pin punch and hammer, drive in the slotted spring pin.
Drive in depth:
0+0.5mm (0 +0.020 in.)

Check that the No.1 select spring seat slides smoothly.

INSTALL SHIFT INTERLOCK PLATE AND NO. 1 SHIFT
INNER LEVER

Install the shift interlock plate and No.1 shift inner lever as
shown.

Using a pin punch and hammer, drive in the slotted spring pin.
Drive in depth:
0+0.5mm (0 +0.020 in.)

INSTALL NO.2 SHIFT INNER LEVER
Install the No.2 shift inner lever, No.2 compression spring and
No.2 select spring seat.
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0= 0.5 mm
(D £ 0020 i0n.)

FuiPrp]

(b) Compress the spring and install the snap ring with pliers.

(c) Using a pin punch and hammer, drive in the slotted spring pin.
Drive in depth:
0+ 0.5mm (0 + 0.020 in.)
(d) Check that the No.2 select spring seat slides smoothly.
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DIFFERENTIAL CASE
COMPONENTS

MX01K-01

#| 54 550, 40)
Transaxle Cass Covar ———

* Dilsﬂl;@

Differential Spider

@ Differential Pinion

@— Differential Side Gear

@ Sida Gear Thrust
Washer

&E&———— pinion Thrust Washer

— Right Side Bearing

Rlimg Gear

124 {1,260, 81} |

[M-m {kgf-cm, fr-Ibf}| : Specified torque
# Mon-recvsable part
* Precoated par

[l
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DIFFERENTIAL CASE DISASSEMBLY

MX01L-01

1. REMOVE SIDE BEARING
Using SST, remove the two side bearing.
SST 09950-20017

2. REMOVE RING GEAR

(a) Place the matchmarks on both the differential case and ring
gear.

(b) Remove the sixteen bolts.

(c) Using a plastic hammer, tap out the ring gear.

3. DISASSEMBLE DIFFERENTIAL CASE
(a) Place the matchmarks on the differential right and left case.
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(b) Using a torx wrench, remove the sixteen torx screws.
Torx wrench: T50 09042—-00040

(c) Using a plastic hammer, tap out the differential left case.
(d) Remove the speedometer drive gear from the differential
right case.

(e) Remove the two differential side gears, two side gear thrust
washers, differential pinions and four pinion washers from
the differential left case.

ERAN2 TR

4. (TRANSMISSION CASE SIDE)
IF NECESSARY, REPLACE OIL SEAL AND TAPER ROLL-
ER BEARING OUTER RACE

(a) Using screwdriver, remove the oil seal.

(b) Remove the transmission oil baffle.

(c) Using a brass bar and hammer, drive out the bearing outer
race lightly and evenly.
(d) Remove the shim.
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DOQET

(e)

(f)

(9)

Install the shim.

(See page MX-74)

HINT: First select and install a shim of leaser thickness than
before.

Using SST and a press, install the taper roller bearing outer
race.
SST 09316-60010 (09316-00010, 09316—-00040)

Install the transmission oil baffle.

HINT: Install the transmission oil baffle projection into the case

(@)

side cutout.

Using SST and a hammer, drive in a new oil seal.
SST 09223-15010
Coat the lip of oil seal with MP grease.

(TRANSAXLE CASE SIDE)

IF NECESSARY, REPLACE OIL SEAL AND TAPER ROLL-
ER BEARING OUTER RACE

Remove the four bolts and three nuts.
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(b) Using a plastic hammer, tap the stud bolt and remove the
transaxle case cover.

(c) Using a screwdriver and hammer, drive out the oil seal.

(d) Using a SST, brass bar and hammer, remove the taper roller
bearing outer race.
SST 09612-65014

(e) Using SST and a press, install the taper roller bearing.
SST 09316-60010 (09316-00010, 09316—00040)

() Using SST and a hammer, drive in a new oil seal.
SST 09316-60010 (09316-00010)
(g) Coat the lip of oil seal with MP grease.




MX-69

MANUAL TRANSAXLE - DIFFERENTIAL CASE

EBEI2

(h)

(i)

0)

(k)

Remove any packing material and be careful not to drop oil
on the contacting surfaces of the transaxle case or case
cover.
Apply seal packing to the transaxle case cover as shown.
Seal packing:

Part No. 08826—-00090, THREE BOND 1281 or equivalent
HINT: Install the transaxle case cover as shown as the seal
packing is applied.

Apply sealant to the bolt threads.

Sealant:
Part N0.08833-00080, THREE BOND 1344, LOCTITE 242
or equivalent

Install and torque the four bolts and three nut.

Torque: 54 N [th (550 kgf [@dm, 40 ft [Ibf)
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(1 n

[ZTFT] A

DIFFERENTIAL CASE ASSEMBLY

(@)
(b)

(©)
(d)

(e)
(f)

MX021-01
(See page MX-64)
ASSEMBLE DIFFERENTIAL CASE
HINT: Coat all of the sliding and rotating surface with gear oil
before assembly.
Install the thrust washer to the side gear.
Install the four pinions and thrust washers to the spider.

Install the side gear and spider with four pinions to the
differential left case.
Using a dial indicator, measure the backlash of one pinion
gear while holding the No.2 differential case.
Standard backlash:

0.05-0.20 mm (0.0020-0.0079 in.)
HINT: Push the pinion gear and spider with four pinions to the
right side a of the left side of the differential case.

Install the side gear and spider with four pinions to the right
side of the differential case. Check the side gear backlash.
Referring to the table below, Select the thrust washer which
will ensure that the backlash is within specification. Try to
select a washer of the same size.

Thickness mm (in.) Thickness mm (in.)
0.80 (0.0315) 1.20 (0.0472)
0.90 (0.0354) 1.30 (0.0512)
1.00 (0.0394) 1.40 (0.0551)
1.10 (0.0433)

(9)

(h)

Install the speedometer drive gear.

Align the matchmarks on the differential cases.
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JSILCERD

ES833 EBEID

Speedameter
Ciriven Gear
Side

JELEL]

(i)

0)

(@)

(b)
(©)

(d)

(e)

Using a plastic hammer, carefully tap the differential case to
install it.

Using a torx wrench, install and torque the sixteen torx
screws.

Torx wrench T50 09042-00040

Torque: 63N [ (640 kgf [@dm, 46 ft [Ibf)

INSTALL RING GEAR

Clean the contact surface of the differential case and the
threads of the ring gear and differential case.

Hear the ring gear in boiling water.

After the moisture on the ring gear has completely
evaporated, quickly install the ring gear to the differential
case.

HINT: Align the matchmarks on the differential left case and
contact the ring gear.

Temporarily install the sixteen bolts.

NOTICE: The ring gear set bolts should not be tightened
until the ring gear has cooled sufficiently.

After the ring gear has cooled sufficiently, torque the ring gear
set bolts.

Torque: 124 N [t (1,260 kgf [@dm, 91 ft [Ibf)



MX-72

MANUAL TRANSAXLE

— DIFFERENTIAL CASE
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T e NS

6.

7.
(@)

(b)

INSTALL SIDE BEARING

Using SST and a press, install the side bearings onto the dif-
ferential case.

SST 09316-20011, 09316-60010 (09316—00010)

HINT: Press the bearing on the ring side first.

ADJUST OUTPUT SHAFT ASSEMBLY PRELOAD
(See pages MX-76 to 78)

INSTALL DIFFERENTIAL CASE ASSEMBLY
Install the differential case assembly to the transaxle case.

INSTALL OUTPUT SHAFT ASSEMBLY
Lift up the differential case, install the output shaft assembly.

INSTALL TRANSMISSION CASE

Install the transmission case.

HINT: If necessary, tap on the case with a plastic hammer.
Install and torque the seventeen bolts.

Torque: 29 N [th (300 kgf [@dm 22 ft [Ibf)
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D7

10.

11.

(@)
(b)

INSTALL OUTPUT SHAFT REAR TAPER ROLLER
BEARING OUTER RACE
Using a plastic hammer, drive in the outer race.

INSTALL SHIM
(See pages MX-76 to 78)
HINT: Install the previously selected shim.

INSTALL REAR BEARING RETAINER

Using a torx wrench, install and torque the seven torx screws.
Torx wrench T45 09042-00050

Torque: 42 N [th (430 kgf [@dm, 31 ft [Ibf)

ADJUST DIFFERENTIAL CASE SIDE BEARING
PRELOAD

Install the new lock nut to the output shaft.

Turn the output shaft right and left two or three times to allow
the bearings to settle.
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(c) Using a small torque wrench, measure the preload.
Preload (at starting):
New bearing (Add output shaft preload)
0.2-0.4 NIth (2.0-4.1 kgf [6m, 1.7-3.6 in. [bf)
Reused bearing (Add output shaft preload)
0.1-0.2 Nifh (1.3-2.5 kgf [6m, 1.1-2.2 in. [bf)
s If the preload is not within specification, select the thrust
E8T6Y b — washers.
HINT: The total preload will change about 0.1-0.2 NI (1-2
kgfl@dm, 0.9-1.7 ftlIbf) with each shim thickness.

Mark Thickness mm (in.) Mark Thickness mm (in.)
0 2.00 (0.0787) 9 2.45 (0.0965)
1 2.05 (0.0807) A 2.50 (0.0984)
2 2.10 (0.0827) B 2.55 (0.1004)
3 2.15 (0.0846) C 2.60 (0.1024)
4 2.20 (0.0866) D 2.65 (0.1043)
5 2.25 (0.0886) E 2.70 (0.1063)
6 2.30 (0.0906) F 2.75 (0.1083)
7 2.35 (0.0925) G 2.80 (0.1102)
8 2.40 (0.0945) H 2.85(0.1122)

12. REMOVE REAR BEARING RETAINER
Using torx wrench, remove the seven torx screws and rear
bearing retainer.
Torx wrench T45 09042—-00050

13. REMOVE SHIM

14. REMOVE TRANSMISSION CASE
(&) Remove the seventeen bolts.
(b) Using a plastic hammer, tap off the transmission case.
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15. REMOVE OUTPUT SHAFT ASSEMBLY
16. REMOVE DIFFERENTIAL CASE ASSEMBLY
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COMPONENT PARTS

INSTALLATION
BASIC SUBASSEMBLY REASSEMBLY

MX01M-01

(See pages MX-23 to 25)
HINT: Coat all of the sliding and rotating surface with gear oil
before assembly.

1. INSTALL MAGNET TO TRANSAXLE CASE

2. INSTALL OIL PUMP ASSEMBLY AND OIL PIPE
(@) Install the oil pump assembly.
(b) Install the two bolts.

HINT: Be careful not to drop the oil pump gasket.

(c) Install the oil pipe and two bolts.

(d) Torque the four bolts.
Torque: 17 N [ (175 kgf [@m, 13 ft Obf)

3. ADJUST OUTPUT SHAFT PRELOAD
(&) Install the output shaft assembly.
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(b)
(©)
(d)

(e)

(f)
(9)

(h)
(i)

Install the transmission case.

HINT: If necessary, tap on the case with a plastic hammer.
Install and torque the seventeen bolts.

Torque: 29 N [th (300 kgf [@dm, 22 ft [Ibf)

Install the output shaft rear taper roller bearing outer race.

Install the adjust shim.
HINT: When re—using the output shaft bearing, first install a
shim of the same thickness as before. If installing a new ta-
pered roller bearing, first select and install a shim of lesser
thickness than before.

Install the bearing retainer.

Using a torx wrench, install and torque the seven bolts.
Torx wrench T45 09042-00050

Torque: 42 N [th (430 kgf [@dm, 31 ft [Ibf)

Install a new lock nut to the output shaft.

Turn the output shaft right and left two or three times to allow
the bearings to settle.
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STHEETS

() Using a small torque wrench, measure the preload.
Preload (at starting):
New bearing
0.8-1.6 NIt (8-16 kgf [@m, 6.9-13.9 in. (Ibf)
Reused bearing
0.5-1.0 NIth (5-10 kgf [@m, 4.3-8.7 in. [Ibf)
If the preload is not within specification, select the thrust
washers.
HINT: The preload will change about 0.4-0.5 NI (4-5 kgf-
[@m, 3.5-4.3 in.[Ibf) with each shim thickness.
Mark Thickness mm (in.) Mark Thickness mm (in.)
0 1.30 (0.0512) D 1.95 (0.0768)
1 1.35 (0.0531) E 2.00 (0.0787)
2 1.40 (0.0551) F 2.05 (0.0807)
3 1.45 (0.0571) G 2.10 (0.0827)
4 1.50 (0.0591) H 2.15 (0.0846)
5 1.55 (0.0610) J 2.20 (0.0866)
6 1.60 (0.0630) K 2.25 (0.0886)
7 1.65 (0.0650) L 2.30 (0.0906)
8 1.70 (0.0669) M 2.35 (0.0925)
9 1.75 (0.0689) N 2.40 (0.0945)
A 1.80 (0.0709) P 2.45 (0.0965)
B 1.85 (0.0728) Q 2.50 (0.0984)
C 1.90 (0.0748)
(k) Remove the lock nut.
(i) Using a torx wrench, remove the seven torx screws and rear
bearing retainer.
Torx wrench T45 09042-00050
(m) Remove the shim.

(n)
(0)

Remove the seventeen bolts and transmission case.
Remove the output shaft assembly.
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4. INSTALL DIFFERENTIAL CASE ASSEMBLY

5. INSTALL OIL PUMP DRIVE GEAR

6. INSTALL OUTPUT SHAFT ASSEMBLY
(a) Lift up the differential case, install the output shaft assembly.

(b) Leaning the output shaft to the differential side, install the
input shaft assembly.

7. INSTALL SNAP RINGS
(a) Using a plastic hammer, install the shap rings to the No.1,
No.2 and No.3 shift fork shafts.
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(b) Using a plastic hammer, the reverse shift fork and snap ring
to the No.3 shift fork shaft.

8. INSTALL NO.2 SHIFT FORK AND NO.3 SHIFT FORK
SHAFT WITH REVERSE SHIFT FORK
() Install the No.2 shift fork to the No.2 hub sleeve.

(b) Install the No.3 shift fork shaft with reverse shift fork.

9. INSTALL NO.1 SHIFT FORK, SHIFT HEAD AND NO.2
SHIFT FORK SHAFT
(a) Install the No.1 shift fork to the No.1 hub sleeve.

(b) Put shift head onto the No.1 shift fork.
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(c) Install the No.2 shift fork shaft to the transaxle case, through
the shift head and No.1 shift fork.

10. INSTALL INTERLOCK ROLLER
Using a magnetic finger, install the interlock roller to the re-
verse shift fork.

11. INSTALL NO.1 SHIFT FORK SHAFT
Install the No.1 shift fork shaft to the case, through the No.1
shift fork and reverse shift fork.
HINT: When it is difficult to the fork shaft through the reverse

o || L) shift fork, pull up the No.3 shift fork shaft.
G o 4%
*"‘u._ == '-."':'!'.__ II|,'! *'ltl,r"._.-
ll'r.-'. N :, #ﬁlhil_%/
Y -\"—‘-lla—'_‘x_\-v.':'_\_\_\_“l L

12. INSTALL SET BOLTS
Install and torque the three set bolts.
Torque: 24 N [ (240 kgf [@m, 17 ft Obf)

13. INSTALL TWO LOCKING BALLS, SPRINGS, SEATS AND
PLUGS
(&) Install the two locking balls, springs and seats.
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14,

(@)
(b)

(©)

15.

(@)
(b)

(c)
(d)

Apply sealant to the two plugs.

Sealant:
Part N0.08833-00080, THREE BOND 1344, LOCTITE 242
or equivalent

Using SST, install and torque two plugs.

SST 09313-30021

Torque: 25 N [ (250 kgf [@m, 18 ft Obf)

INSTALL REVERSE IDLER GEAR AND SHAFT

Install the reverse idler gear shaft and thrust washer to the
shaft.

Install the reverse idler gear shaft into the case hole.

Align matchmarks as shown.

INSTALL REVERSE SHIFT ARM BRACKET AND NO.2 OIL
PIPE

Put the reverse shift fork pivot into the reverse shift arm install
the reverse shift arm bracket to the transaxle case.

Install the bolt.

Install the No.2 oil pipe and two bolts.
Torque the reverse shift arm and oil pump bolts.
Torque: 17 N [ (175 kgf [@m, 13 ft Obf)
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il

Seal breadih )
approx, 1 mm (0.04 in)

= s
Edble 20

L)

(e)

16.

(@)

(b)

()

(d)

Install a new gasket to the No.2 ail pipe.

INSTALL TRANSMISSION CASE
Remove the any packing material and be careful not to drop
oil on the contacting surfaces of the transmission case or
transaxle case.
Apply seal packing to the transmission case as shown in the
figure.
Seal packing:

Part N0.08826—-00090, THREE BOND 1281 or equivalent

HINT: Install the transmission case as shown as the seal
packing is applied.

Install and torque the fourteen bolts to the transmission case
side.

Torque: 29 N [th (300 kgf [@dm, 22 ft [Ibf)

Install and torque the three bolts to the transaxle case side.
Torque: 29 N [th (300 kgf [@dm, 22 ft [Ibf)

17 INSTALL AND TORQUE REVERSE IDLER GEAR SHAFT

18.

(@)

(b)

(©)

RETAINING BOLT
Torque: 29 N [th (300 kgf [@dm, 22 ft [Ibf)

INSTALL LOCKING BALL, SPRING, SEAT AND PLUG
Install the locking ball, spring and seat.

Apply sealant to the plug.

Sealant:
Part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent

Using SST, install and torque the plug.

SST 09313-30021

Torque: 25 N [th (250 kgf [@dm, 18 ft [Ibf)
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19. INSTALL SNAP RINGS
Using a plastic hammer, install the three snap rings.

20. INSTALL OUTPUT SHAFT REAR TAPER ROLLER
BEARING OUTER RACE
Using a plastic hammer, tap in the outer race.

21. INSTALL SHIM
HINT: Install the previously selected.

22. INSTALL SNAP RING
Using a snap ring expander, install the snap ring to the input
shaft rear bearing.

23. INSTALL REAR BEARING RETAINER

(a) Clean the threads of the torx screws.

(b) Using a torx wrench, install and torque the seven torx screws.
Torx wrench T45 09042—-00050
Torque: 42 N [th (430 kgf [@dm, 31 ft [Ibf)
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24,

25.

(@)
(b)

(€)

26.

INSTALL NEEDLE ROLLER BEARING AND FIFTH GEAR

INSTALL NO.5 SY NCHRONIZER RINGS WITH KEY
SPRING TO NO.3 CLUTCH HUB

Assemble the No.5 synchronizer rings.

Using a screwdriver, install the snap ring.

HINT: Wrap vinyl tape on the screwdriver to prevent damag-
ing the synchronizer ring.

Install the No.5 synchronizer rings with key springs to the
No.3 clutch hub.
HINT: Align the holes of the clutch hub with key spring.

INSTALL NO.3 CLUTCH HUB

Using SST, install the No.3 clutch hub with synchronizer ring
and key spring.

SST 09310-17010 (09310-07010, 09310-07020,
09310-07030)

27. INSTALL SNAP RING

(a) Select a snap ring that will allow minimum axial play.
Mark Thickness mm (in.) Mark Thickness

mm (in.)

Q 2.25 (0.0886) V 2.50 (0.0984)
R 2.30 (0.0906) w 2.55 (0.1004)
S 2.35 (0.0925) X 2.60 (0.1024)
T 2.40 (0.0945) Y 2.65 (0.1043)
U 2.45 (0.0965)
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(b) Using a brass bar and hammer, install the snap ring.

28. INSPECT FIFTH GEAR THRUST CLEARANCE
Using a dial indicator measure the 5th gear thrust clearance.
Standard clearance:
0.10-0.57 mm (0.0039-0.0224 in.)

29. INSTALL FIFTH DRIVEN GEAR
Using SST, install the 5th driven gear.
SST 09310-17010 (09310-07010, 09310-07020,
09310-07040, 09310-07050)

30. INSTALL NO.3 HUB SLEEVE WITH NO.3 SHIFT FORK

31. INSTALL SET BOLT

Install and torque the set bolt.
Torque: 24 N [ (240 kgf [@m, 17 ft Obf)

EBTOS sy
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Seal breadth
approx. 1 mm

EEN T

32.

(@)
(b)

(©)

(d)

33.

(@)
(b)

(©)

34.

(@)
(b)
(©)

(d)

35.

INSTALL LOCK NUT

Engage the gear double meshing.
Install and torque the lock nut.

Torque: 123 N [t (1,250 kgf [@m, 90 ft [Ibf)
Disengage the gear double meshing.

Stake the lock nut.

INSTALL TRANSMISSION CASE COVER
Remove the any packing material and be careful not to drop
oil on the contacting surfaces of the transmission case cover.
Apply seal packing to the transmission case as shown in the
figure.
Seal packing:

Part No. 08826—-00090, THREE BOND 1281 or equivalent

HINT: Install the transmission case cover as soon as the seal
packing is applied.

Install and torque the ten bolts.

Torque: 29 N [th (300 kgf [@dm, 22 ft [Ibf)

INSTALL SHIFT AND SELECT LEVER SHAFT ASSEMBLY
Place a new gasket in position on the control shaft cover.
Install the control shaft cover.

Apply sealant to the bolt threads.

Sealant:
Part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent

Install and torque the four bolts.

Torque: 20 N [th (200 kgf [@dm, 14 ft [Ibf)

INSTALL AND TORQUE LOCK BOLT
Torque: 49 N [th (500 kgf [@dm, 36 ft [Ibf)
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36. INSTALL BREATHER PLUG
Torque: 49 N [th (500 kgf [@dm, 36 ft [Ibf)

37. INSTALL AND TORQUE SELECTING BELL CRANK
ASSEMBLY
Torque: 20 N [th (200 kgf [@dm, 14 ft [Ibf)

38. INSTALL BACK-UP LIGHT SWITCH
Torque: 40 N [th (410 kgf [@dm, 30 ft [Ibf)

39. INSTALL SPEEDOMETER DRIVEN GEAR
Torque: 7.4 N [h (75 kgf [@m, 65 in. [Ibf)

40. INSTALL RELEASE FORK AND BEARING
Apply molybdenum disulphide lithium base grease to the fol-
lowing parts:
. Input shaft spline
. Release fork contact surface
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SHIFT LEVER AND CONTROL
CABLE

COMPONENTS
MX01N-01
Shift Lever Knob _-..——-—q '
e Shift Lever
Shift Lever Ball Cover
Bushing Adjusting Shim

Shaft Snap Ring
Shify Lever Ball Seat

E-Ring ————{p &

Plate Washer " Cushion
Wave Washer

Aetainmer Torsien Spring

Shift Control Cable

Selecting Bellcrank

Bushing

M Selecting Ballerank

¥

D00 B
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INSPECTION OF SHIFT LEVER

INSPECT SHIFT LEVER PRELOAD

(&) Remove the shift lever ball cover, selecting bellcrank and
torsion spring.

(b) Install and torque the shift lever ball cover.
Torque: 5.0 N [h (50 kgf [@m, 43 in. [Ibf)

(c) Selecting shim of a thickness that allow a preload of
0.49-14.7 N (60-150 kgf, 0.1-0.3 Ibf) at the top of lever and
install it in the shift lever seat.

MX01P-01

Mark Thickness mm (in.) Mark Thickness mm (in.)

A 0.5 (0.020) H 1.2 (0.047)
B 0.6 (0.024) J 1.3 (0.051)
C 0.7 (0.028) K 1.4 (0.055)
D 0.8 (0.031) L 1.5 (0.059)
E 0.9 (0.035) M 1.6 (0.063)
F 1.0 (0.039) N 1.7 (0.067)
G 1.1 (0.043)
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SERVICE SPECIFICATIONS
SERVICE DATA

MX00Z-01

Input shaft 3rd and 4th gear journal diameter

Limit 35.950 mm 1.4154 in.
Input shaft 5th gear journal diameter
Limit 27.950 mm 1.1004 in.
Input shaft runout
Limit 0.05 mm 0.0020 in.
Output shaft 1st and 2nd gear journal diameter
Limit 38.950 mm 1.5335in.
Output shaft runout
Limit 0.06 mm 0.0024 in.
Gear thrust clearance 1st
STD 0.10-0.35 mm 0.0039-0.0138 in.
Limit 0.40 mm 0.0157 in.
Gear thrust clearance 2nd
STD 0.10-0.45 mm 0.0039-0.0177 in.
Limit 0.50 mm 0.0197 in.
Gear thrust clearance 3rd
STD 0.10-0.45 mm 0.0039-0.0177 in.
Limit 0.50 mm 0.0197 in.
Gear thrust clearance 4th
STD 0.10-0.55 mm 0.0039-0.0217 in.
Limit 0.60 mm 0.0236 in.
Gear thrust clearance 5th
STD 0.10-0.57 mm 0.0039-0.0224 in.
Limit 0.65 mm 0.0256 in.
Gear oil clearance 1st
STD 0.009-0.051 mm 0.0004-0.0020 in.
Limit 0.070 mm 0.00280in
Gear oil clearance 2nd
STD 0.009-0.053 mm 0.0004-0.0021 in.
Limit 0.070 mm 00028 in
Gear oil clearance 3rd
STD 0.009-0.053 mm 0.0004-0.0021 in.
Limit 0.070 mm 0.0028 in
Gear oil clearance 4th
STD 0.009-0.051 mm 0.0004-0.0020 in.
Limit 0.070 mm 0.0028 in.
Gear oil clearance 5th
STD 0.009-0.050 mm 0.0004-0.0020 in.
Limit 0.070 mm 0.0028 in.
Shift fork to hub sleeve clearance
Limit 1.0 mm 0.039in.
Synchronizer ring to gear clearance 1st, 4th and 5th
Limit 0.6 mm 0.024 in.
Synchronizer ring to gear clearance 2nd and 3rd
Limit 0.7mm 0.028 in.
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Input shaft snap ring thickness
No.2 clutch hub Mark H 2.30 mm 0.0906 in.
No.2 clutch hub Mark J 2.35 mm 0.0925 in.
No.2 clutch hub Mark K 2.40 mm 0.0945 in.
No.2 clutch hub Mark L 2.45 mm 0.0965 in.
No.2 clutch hub Mark M 2.50 mm 0.0984 in.
No.2 clutch hub Mark N 2.55 mm 0.1004 in.
No.2 clutch hub Mark P 2.60 mm 0.1024 in.
No.3 clutch hub Mark Q 2.25 mm 0.0886 in.
No.3 clutch hub Mark R 2.30 mm 0.0906 in.
No.3 clutch hub Mark S 2.35 mm 0.0925 in.
No.3 clutch hub Mark T 2.40 mm 0.0945 in.
No.3 clutch hub Mark U 2.45 mm 0.0965 in.
No.3 clutch hub Mark V 2.50 mm 0.0984 in.
No.3 clutch hub Mark W 2.55 mm 0.1004 in.
No.3 clutch hub Mark X 2.60 mm 0.1024 in.
No.3 clutch hub Mark Y 2.65 mm 0.1043 in.
Output shaft snap ring thickness
No.1 clutch hub Mark A 2.80 mm 0.1102 in.
No.1 clutch hub Mark B 2.85 mm 0.1122 in.
No.1 clutch hub Mark C 2.90 mm 0.1142 in.
No.1 clutch hub Mark D 2.95 mm 0.1161 in.
No.1 clutch hub Mark E 3.00 mm 0.1181in.
No.1 clutch hub Mark F 3.05 mm 0.1201 in.
No.1 clutch hub Mark G 3.10 mm 0.1220 in.
Oil pump body clearance

STD 0.10-0.16 mm 0.004-0.006 in.

Limit 0.30 mm 0.012in.
Oil pump tip clearance

STD 0.08-0.15 mm 0.003-0.006 in.

Limit 0.30 mm 0.012in.
Oil pump side clearance

STD 0.03-0.08 mm 0.001-0.003 in.

Limit 0.15 mm 0.006 in.
Control shaft cover oil seal drive in depth 0-1.0 mm 0-0.039 in.
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Differential pinion to side gear backlash 0.05-0.20 mm 0.0020-0.0079 in.
Differential side gear thrust washer thickness
None Mark 0.80 mm 0.0315in.
None Mark 0.90 mm 0.0354 in.
None Mark 1.00 mm 0.0394 in.
None Mark 1.10 mm 0.0433 in.
None Mark 1.20 mm 0.0472 in.
None Mark 1.30 mm 0.0512in.
None Mark 1.40 mm 0.0551 in.
Differential case side bearing preload (at starting)
New bearing (add output shaft preload) 0.2-0.4 NIh ~ 2.0-4.1 kgflidm 1.7-3.6 in.Obf
Reused bearing (add output shaft preload) 0.1-0.2 NI 1.3-2.5 kgfidm 1.1-2.2 in.Obf
Differential side bearing adjusting shim thickness
Mark O 2.00 mm 0.0787 in.
Mark 1 2.05 mm 0.0807 in.
Mark 2 2.10 mm 0.0827 in.
Mark 3 2.15 mm 0.0846 in.
Mark 4 2.20 mm 0.0866 in.
Mark 5 2.25 mm 0.0886 in.
Mark 6 2.30 mm 0.0906 in.
Mark 7 2.35 mm 0.0925 in.
Mark 8 2.40 mm 0.0945 in.
Mark 9 2.45 mm 0.0965 in.
Mark A 2.50 mm 0.0984 in.
Mark B 2.55 mm 0.1004 in.
Mark C 2.60 mm 0.1024 in.
Mark D 2.65 mm 0.1043 in.
Mark E 2.70 mm 0.1063 in.
Mark F 2.75 mm 0.1083 in.
Mark G 2.80 mm 0.1102 in.
Mark H 2.85 mm 0.1122 in.
Output shaft bearing preload (at starting)
New bearing 0.8-1.6 NIl  8-16 kgfldm 6.9-13.9 in.[bf
Reused bearing 0.5-1.0 NImh ~ 5-10 kgflidm 4.3-8.7 in.[Ibf
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Output shaft rear bearing adjusting shim thickness
Mark O 1.30 mm 0.0512in.
Mark 1 1.35 mm 0.0531in.
Mark 2 1.40 mm 0.0551 in.
Mark 3 1.45 mm 0.0571in.
Mark 4 1.50 mm 0.0591 in.
Mark 5 1.55 mm 0.0610 in.
Mark 6 1.60 mm 0.0630 in.
Mark 7 1.65 mm 0.0650 in.
Mark 8 1.70 mm 0.0669 in.
Mark 9 1.75 mm 0.0689 in.
Mark A 1.80 mm 0.0709 in.
Mark B 1.85 mm 0.0728 in.
Mark C 1.90 mm 0.0748 in.
Mark D 1.95 mm 0.0768 in.
Mark E 2.00 mm 0.0787 in.
Mark F 2.05 mm 0.0807 in.
Mark G 2.10 mm 0.0827 in.
Mark H 2.15 mm 0.0846 in.
Mark J 2.20 mm 0.0866 in.
Mark K 2.25 mm 0.0886 in.
Mark L 2.30 mm 0.0906 in.
Mark M 2.35 mm 0.0925 in.
Mark N 2.40 mm 0.0945 in.
Mark P 2.45 mm 0.0965 in.
Mark Q 2.50 mm 0.0984 in.

Shift lever preload 0.49-1.47 N [ 60-150 kgf 0.1-0.3 Ibf

Shift lever preload adjusting shim thickness
Mark A 0.5 mm 0.020 in.
Mark B 0.6 mm 0.024 in.
Mark C 0.7 mm 0.028 in.
Mark D 0.8 mm 0.031in.
Mark E 0.9 mm 0.035in.
Mark F 1.0 mm 0.039in.
Mark G 1.1 mm 0.043 in.
Mark H 1.2 mm 0.047 in.
Mark J 1.3 mm 0.051in.
Mark K 1.4 mm 0.055in.
Mark L 1.5 mm 0.059 in.
Mark M 1.6 mm 0.063 in.
Mark N 1.7 mm 0.067 in.
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TORQUE SPECIFICATIONS

MX010-01

Part tightened N kgfl@ém ftObf
Transaxle X Engine

12 mm bolt 64 650 47

10 mm bolt 46 470 34
Front suspension member X Body 181 1,850 134
Front lower brace X Body 36 370 27
Rear lower brace X Body

Bolt 32 330 24

Nut 36 370 27
Engine rear mounting X Front suspension member 80 820 59
Engine front mounting X Front suspension member 80 820 59
Engine absorber lock bolt 48 490 35
Engine X Stiffener plate 18 185 13
Transaxle X Stiffener plate 37 380 27
Steering gear housing X Front suspension member 181 1,850 134
Stabilizer bar bushing bracket lock bolt 19 195 14
Exhaust front pipe X Catalytic converter 43 440 32
Exhaust front pipe X Exhaust manifold 62 630 46
Transaxle X Clutch accumulator bracket 20 200 14
Transaxle X Starter 39 400 29
Transaxle X Clutch release cylinder 13 130 9
Transaxle X Transaxle case receiver 7.4 75 65 in.Obf
Oil pump X Cover 10 105 8
Transaxle case X Transaxle case cover 54 550 40
Differential right case X Differential left case 63 640 46
Differential ring gear X Differential case 124 1,260 91
Transaxle case X Oil pump 17 175 13
Transaxle case X Transmission case 29 300 22
Reverse idler gear lock bolt 29 300 22
Transmission case X Rear bearing retainer 42 430 31
5th driven gear lock nut 123 1,250 90
Transmission case X Transmission case cover 29 300 22
Shift and select lever shaft lock bolt 20 200 14
Shift lever lock bolt 49 500 36
Breather plug 49 500 36
Selecting bellcrank lock bolt 20 200 14
Back—up light switch 40 410 30
Speed sensor lock bolt 7.4 75 65 in.[Ibf
Shift lever ball cover lock bolt 5.0 50 43 in.[Ibf
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DESCRIPTION

GENERAL DESCRIPTION

The A540E is a 4—speed Electronic Controlled Transaxle (hereafter called ECT) developed exclusively for
use with a transversely—mounted engine. A lock—-up is built into the torque converter.

The A540E transaxle is mainly composed of the torque converter clutch, the 4—speed planetary gear unit,
the differential, the hydraulic control system and the electronic control system.

Sectional View

d-spaad Plangiary
Gear Unit

Lock-up
|l ———" Clutelh

_ Torque
Converter
Clutch
| Hydraulic Controd
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Electronic Control
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—Differental
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SPECIFICATIONS

AX017-01

Type of Transmission A540E
Type of Engine 3VZ-FE
Stall Torque Ratio 19:1
Torque Converter Clutch - -
Lock—Up Mechanism Equipped
1st Gear 2.810
2nd Gear 1.549
Gear Ratio 3rd Gear 1.000
O/D Gear 0.734
Reverse Gear 2.296
Co | O/D Direct Clutch 2/2
C, | Forward Clutch 5/5
Number of Discs and Plates C, |Direct Clutch 3/3
(Disc/Plate) B, |2nd Brake 3/3
Bz | First & Reverse Brake 717
Bg |O/D Brake 3/3
B, Band Width mm (in.) 38 (1.50)
Type ATF DEXRONDO I
ATF Capacity liter AIT 6.5 (6.9, 5.7)
(US gts, Imp. gts) D/F 0.8 (0.8, 0.7)

V00334
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AUTOMATIC TRANSAXLE —

OPERATION

OPERATION

MECHANICAL OPERATION

AX018-01

Planatary Gaar LUinit

0/0 Direct
Cluteh (Cgh

\ 00 Brake (B,)

"‘Q‘S":ﬁ ﬁx‘ R

el

A
R

"y
"
L

N

First and Revarse
Brake {B;) [
§

1
i Chree-'Way Clutch |
'II Mo.2 (F;) |

Sacond Brake (B;)

Second Coast
Elra_kar (B}

Foreard |

| Direct Cluteh {(Cy)

R R

o

o
il
o tad
3 iy ".-'"'-":.-:"-:-.:-"-'-.
o _.-'__.-___.-':-' .-"___.-"'.-'_.-' o

00 One-Way Counter Fear Planatary Frant Planetary
Clutch [Fyl I| Dirive Gaar Gear !| Gear Inpt Shaft
I .
g;ﬂ |:rn Planetary ;*;::“*d'ﬂ‘ﬁ gm—\:ﬂ;x; Clutch .
O ... Operating
Sstl)f;iltie(;/: r Gear position Co C1 C Bo B1 B, B3 Fo F1 Fy
P Parking 0
R Reverse o) ) 0
N Neutral o)
1st (@) 0] 0 5
2nd 0 0 o) 5 5
b 3rd 0 0 ) 0 5
O/D 0 0 0O o)
2 1st 0 0 0 5
2nd 0 0 0 o) 5 5
*3rd (@) ) e} o) o)
L 1st 0 0 o) 0 5
*2nd 0 0 0 o) 5 5

* Down-shift—-no up-shift

V00337
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FUNCTION OF COMPONENTS

AX019-01

MOMEMCLATURE OPERATION
Foreard Clutch C, | Comnacts input shaft and front planetary ring gear
Diract Clutch ' Cy | Connacts input shaft and front & rear planetary sum gear
2nd Cosst Brake | B, Lra::;huwr;:ni & reer plametary sun gear from turning either clockwisze or coun-
2nd Braks 7 B, Prevents nut;;ijln.:af F, fram lwnil;ﬁ aithar v:lnv:ln:vin or :nunw-chc_twiu,. thus pre-
vanting front & rear planetary sun gear from fwurning counterclockwise
15t & Reverse Brake By | Prevents rear planatery cerrier from turning elther clockwise or counterclockwise

No. 1 One-Way Clutch | F,

When B; is operating, prevents front & rear planetary sun gear from fuming coun-
terclockwisa

No. 2 One-Way Clutch | F,

Prevents raar planetary carrier from turning counterclockwise

070 Direct Clutch Ca

Connects overdrive sun gear and overdrive planatary carriar

0/D Brake NN

Prevants overdrive sun gear from turning elther clockwise or counberclockwise

0/D One-Way Clutch Fy |

| drive carrlar

oo

When transmisgion s being driven by engine, connects overdrive sun gear and owver-

Planetary Gears |

These gears change the route through which driving force is transmitted in accor-
dance with the operation of each clutch and brake in order 1o increase or reduce the
input and output speed

07D Planetary Carrer

O/D Planatary Ring Gear
and Counter Drive Geaar Rear Planetary  Front and Rear Planetary Sun Gear

Ring Geaar
Intarmadiate

Front Planetary Carrigr

Input Shaft

0/0 Planetary Sun Gaar

ouT

Front Planatary Ring Gear

A AL .-".-F".-F"&::.-\"l":"'r.-"'r.-"r.-"r LA
Fear Planatary Carrigr

ATIIOT

WErHI
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AUTOMATIC TRANSAXLE - OPERATION

Power from the engine transmitted to the input shaft via the torque converter clutch is then transmitted 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 Range 1at Gaar

Z Range Znd Gear

AT 1087

AT

L Rangs 18t Gaar

ATH

AT 1@

AT

AT ’

AT1I00
—=
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HYDRAULIC CONTROL SYSTEM

The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, the accumu-
lators, the clutches and brakes as well as the fluid passages which connect all of these components.
Based on the hydraulic pressure created by the oil pump, the hydraulic control system governs the hydrau-
lic pressure acting on the torque converter clutch, clutches and brakes in accordance with the vehicle driv-
ing conditions.

There are three solenoid valves on the valve body.

The No. 1 and No. 2 solenoid valves are turned on and off by signals from the ECM to operate the shift
valves and change the gear shift position.

The SL solenoid valve is operated by signals from the ECM to engage or disengage the lock—up clutch of
the torque converter (clutch).

— HYDRAULIC CONTROL SYSTEM - - |
I

=== VAaLVE BODY ===

l

i
1
I
|
| |
Fluid passge m-.r'rt:hir-gT.‘ CLUTCHES & BRAKES bl Planetary gear unit
|
I
I
|
I
1
I

F.'.ﬁ[ FLMP

| I
|Thn::rtl& Cabla T | Torque converter clutch

L

SOLENOID VALVES |~

ECM
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ELECTRONIC CONTROL SYSTEM

GENERAL
The electronic control system for the A540E automatic transaxle provides extremely precise control of the
gear shift timing and lock—up timing in response to driving condition as sensed by various sensors located
throughout the vehicle and in response to the engine’s running condition. At the same time, the ECM con-
trol reduces vehicle squat when the vehicle starts out and gear shift shock.
The electronic control system is also equipped with a self diagnosis system which diagnoses malfunctions
of electronically controlled components and warns the driver, and a fail-safe system which makes it pos-
sible for the vehicle to continue functioning when a malfunction occurs.

CONSTRUCTION
The electronic control system can be broadly divided three groups; the sensors, ECM, and actuators.

AX01B-01

|  SENSORS ECU ACTUATORS
|_Fat:urn Select Switch L el Mo, 1 Solenoid Valve
RPM Sensor Ne 51 Mo, 2 Solencid Valve
Cam Position Sansor G Sty 5L Solenoid Valve
Park/Neutral Position Switch PHP
s Meutrsl Start Signal R, 2L

« Shift Lever Position Signal ]

Thraottle Position Sansor IOL ECM Engine Torgue Contral {ESA)
1Gt
« ldling Signal VTA — Igniter |
» Throttie Position Signal G
a]n] Ignition Coil
0/ Switch ‘ |
Dizerib
Cruise Cantrol ECL oD, blesmbaid
SF
Mo 1 Speed Sensor ! Spark Plugs

5P
Mo, 2 Speed Sensar 172--

THW
Engine Coolant Temp. Sensor
STR an :
Stop Light Switch o e L~ O OFFindicator Light
iDiagnostic Trouble Code Display
B+
Battery
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AX-9

ARRANGEMENT OF COMPONENTS

Companents

Functions

O/D OFF Indicator Light

Blinks and warns tha drl'.'a-r, while the O/D mean switch is pushad in, whan
the electronic contral circuit is malfunetioning.

Fattern Seloct Switch

Selects the Power mode or the Normal mode for shift and lock-up timing.

0D Switch

R

Prevents up shift 1o the Q0 gear if the OO switch is off.

Thratile Position Sensor

Detacts the throtila valve opaning angle.

ECM

Contrals the engneg and transmission aclustors based on signalks from each
SENS0r.

e —— ——

Engine Coolant Temp. Sensor)

Denacis the angine coslant tarmparanere.

Ho. 1 end Mo, 2 Speed
Sensors

L. Fa—

! Detact the ﬂ:n-r'-nl-::la spaad. Ordinarly, ECT control vsas signals from the MNo. 2
| speed sensor, and the No. 1 speed sensor is used as 8 back-up

—a

—

Fark/Meutral Position Switch

Detacts tha shift lewver position,

® @ @ @ @ ®wB

Mo, 1 and No, 2 Solanoid
Walvas

SR SR -

Mo. 3 Solenosd
Far bock-up control
pressure modulation

Control the hydrawlic pressure applied to sach shift velve, and control the
gear shift position and timing.

Cantraks the hydraulic pressure appBed to the lock-up clutch and controls
lock-up timing.

S @

Stop Light Switch

Detects il the brake padal s depressed.

WHTE



AX-10

AUTOMATIC TRANSAXLE - OPERATION

SYSTEM DIAGRAM
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AUTOMATIC TRANSAXLE -

PREPARATION

AX-11

PREPARATION

SST (SPECIAL SERVICE TOOLS)

AX01C-01

T e wt el

U ES

Pressure Gouge Sat

0043 =38100 Moxagon 10 mm Wrench Romove and install oil pan drain
plug.
09223-15010  Crankshaft Roar Oil Soal
Rapiscer
08308 -00010 Qi Seal Puller Fomove side goor shaft o seal,
o o 09316—80010  Trensemission & Tranafer Basrirg Install RH gids bearing to
Roplocer ! diffarentiad casas
¥ o e
{09316—D0010) Replacer Pios Install right sid, geor shaft ol
W -
o 0936032014  TOYOTA Automete Tranamission
h =
g4
(09351 —32010) One—way Cluteh Tast Toal
(09351 -32020) Stator Stoppar
ﬁ_ﬁ 09843 -18020 |Disgnosis Check ‘Wire
09642 =00084  Automastic Transmisssan Od Lird préggwe
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AUTOMATIC TRANSAXLE - PREPARATION

RECOMMENDED TOOLS

AX01D-01

(8031 —00030  Pin Punch

Fin diameter Jmemd0. 1 2inc]

e
=R

0B08Z—00015 TOYOTA Electrcal Tastor

EQUIPMENT

AX01E-01

Straight edge

Check torque converter clutch

installation.

Vernier calipers

Check torque converter clutch

installation.

Dial indicator or dial indicator with magnetic base

Measure drive plate runout.

Torque wrench

LUBRICANT

AX01Q-02

Item

Capacity

Classification

Automatic transaxle fluid
(w/o differential oil)

Dry fill

Drain and refill

6.5 liters (6.9 US gts, 5.7 Imp. gts)
2.9 liters (3.1 US gts, 2.6 Imp. qts)

ATF DEXRONCO I

Differential oil

(w/Differential oil)

0.8 liters (0.8 US gts, 0.7 Imp. gts)

ATF DEXRONCO I

SSM (Special Service Materials)

AX01F-01

08833-00070 Adhesive 1324,

THREE BOND 1324 or equivalent

Torque converter clutch mounting
bolt
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AUTOMATIC TRANSAXLE — ON-VEHICLE REPAIR

ATITEE

ATo1oa

ON-VEHICLE REPAIR
VALVE BODY REMOVAL

1.

(@)

(b)

AX02C-01

CLEAN TRANSMISSION EXTERIOR
To help prevent contamination, clean the exterior of the trans-
mission.

DRAIN TRANSMISSION FLUID

Using SST, remove the drain plug and the fluid into suitable
container.

SST 09043-38100

REMOVE OIL PAN AND GASKET

NOTICE: Some fluid will remain in the oil pan.

Remove all pan bolts, and carefully remove the pan assem-
bly. Discard the gasket.

EXAMINE PARTICLES IN PAN

Remove the magnets and use them to collect any steel chips.
Look carefully at the chips and particles in the pan and the
magnet to anticipate what type of wear you will find in the
transmission.

. Steel (magnetic): bearing, gear and plate wear

. Brass (non—magnetic): bushing wear

REMOVE OIL STRAINER AND APPLY TUBE BRACKET
Remove the three bolts and the oil strainer.

NOTICE: Be careful as shown oil will come out with the
strainer.

Remove the two bolts and the apply tube bracket.

REMOVE OIL TUBES
Pry up both tube ends with a large screwdriver and remove
the seven tubes.



AUTOMATIC TRANSAXLE — ON-VEHICLE REPAIR

7. DISCONNECT SOLENOID CONNECTORS

ATITAT

8. REMOVE MANUAL VALVE BODY
(&) Remove the two bolts and detent spring.

ATITHE

(b) Remove the five bolts and manual valve body.

ATITEE

9. REMOVE B3 APPLY TUBE
(&) Remove the tube retainer.

ATITRE

(b) Pry up the tube with a screwdriver and remove the tube.

ATATRY
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AUTOMATIC TRANSAXLE — ON-VEHICLE REPAIR

22 43 ATETED

ATITEY

10. REMOVE VALVE BODY
(a) Remove the ten bolts and connector clamp.

(b) Disconnect the throttle cable from cam and remove the valve
body.

11. REMOVE SECOND BRAKE APPLY GASKET

VALVE BODY INSTALLATION
1. INSTALL NEW SECOND BRAKE APPLY GASKET

2. INSTALL VALVE BODY

(&) While holding the cam down with your hand, slip the cable
end into the slot.

(b) Bring valve body into place.
NOTICE: Be careful not to entangle the solenoid wire.



AUTOMATIC TRANSAXLE

— ON-VEHICLE REPAIR

T
22 43 ATATER

22 ATITEE

ATATEE

(€)

(@)

(b)

(@)
(b)
(©)

(d)

(e)

Finger tighten all bolts first. Then tighten them with a
torquewrench.

HINT: Each bolt length (mm) is indicated in the figure.
Torque: 11 N [h (110 kgf [ém, 8 ft [Ibf)

INSTALL B3 APPLY TUBE
Install the tube.
NOTICE: Be careful not to bend of damage the tube.

Install the tube retainer.
HINT: The bolt length (mm) is indicated in the figure.
Torque: 11 N [h (110 kgf [ém, 8 ft [Ibf)

INSTALL MANUAL VALVE BODY

Align the manual vale with the pin on the manual valve lever.
Install the valve body into place.

Finger tighten the five bolts first. Then tighten them with a
torque wrench.

HINT: Each bolt length (mm) is indicated in the figure.
Torque: 11 N [h (110 kgf [ém, 8 ft [Ibf)

Install the detent spring.

HINT: Each bolt length (mm) is indicated in the figure.
Torque: 11 N [h (110 kgf [ém, 8 ft [Ibf)

Check that the manual valve lever is in contact with the center
of the roller at the tip of the detent spring.
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5. CONNECT SOLENOID CONNECTORS

6. INSTALL OIL TUBES

(a) Using a plastic hammer, install the tubes into the positions
indicated in the figure.
Torque: 5.4 N [th (55 kgf [@m, 48 ft [Ibf)
HINT: Bolt length (mm (in.)) is indicated in the figure.
NOTICE: Be careful not to bend or damage the tubes.

7. INSTALL OIL STRAINER AND APPLY TUBE BRACKET

Oll strainer
Torque: 11 N [h (110 kgf [ém, 8 ft [Ibf)

Tube bracket
Torque: 10 N [ (100 kgf [ém, 7 ft [Ibf)

HINT: Each bolt length (mm) is indicated in the figure.

8. INSTALL MAGNET IN PLACE AS SHOWN
NOTICE: Make sure that the magnet does not interfere
with the oil tubes.

ATI?E

9. INSTALL OIL PAN

(&) Install a new gasket and oil pan.

(b) Install and torque new seventeen bolts.
Torque: 4.9 N [th (50 kgf [@m, 43 ft [bf)

ATATEE
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10. FILL TRANSMISSION WITH ATF
NOTICE: Do not overfill.
Fluid type:
ATF DEXRON0O I

11. CHECK FLUID LEVEL (See page AX-56)

OK if hot

AT2H2

THROTTLE CABLE REMOVAL

1. DISCONNECT THROTTLE CABLE FROM ENGINE
Disconnect the cable from the throttle linkage.

2. REMOVE PARK/NEUTRAL POSITION SWITCH

(a) Disconnect the transaxle control cable from the transaxle
control shaft lever.

(b) Remove the transaxle control shaft lever.

(c) Remove the park/neutral position switch.

3. REMOVE VALVE BODY (See page AX-13)

4. REMOVE THROTTLE CABLE
(@) Remove the bolt and retaining plate.
(b) Pull out the cable from the transaxle case.

THROTTLE CABLE INSTALLATION

1. INSTALL CABLE INTO TRANSAXLE CASE
(&) Be sure to push it in all the way.

(b) Install the retaining plate and bolt.

2. INSTALL VALVE BODY (See page AX-15)

AX02E-01

ATO O
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AX-19
N-VEHICLE REPAIR

—_—

A

[ e——————

200 mm
{(7.87 in)
[ v ]
0.8-1.656mm
ARz

EEES
Meutral
Basic
Lira
Groove
(013
|

(@)
(b)

(©)

>

(@)
(b)
(€)

IF THROTTLE CABLE IS NEW, STAKE STOPPER OR
PAINT MARK ON INNER CABLE

HINT: New cables do not have a staked cable stopper.
Bend the cable so there is a radius of about 200 mm (7.87 in.)
Pull the inner cable lightly until a light resistance is felt, and
hold it in position there.

Stake the stopper, 0.8-1.5 mm (0.031-0.059 in.) from the
end of outer cable.

CONNECT THROTTLE CABLE TO ENGINE
ADJUST THROTTLE CABLE
(See page AX-58)

INSTALL PARK/NEUTRAL POSITION SWITCH

Install the park/neutral position switch.

Adjust the park/neutral position switch. (See page AX-58)
Install the transaxle control shaft lever.

TEST DRIVE VEHICLE

SIDE GEAR SHAFT OIL SEAL
REPLACEMENT

1.

AX01H-01

REMOVE BOTH DRIVE SHAFTS

(See page SA-20)

REMOVE BOTH SIDE GEAR SHAFT OIL SEALS
Using SST, pull out the oil seal.

SST 09308-00010
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3. INSTALL LEFT SIDE GEAR SHAFT OIL SEAL
(a) Using SST, drive in a new oil seal.
SST 09223-15010
7 @ Oil seal depth:
. 0+£0.5 mm (0£0.02 in.)
(b) Coat the lip of oil seal with MP grease.

ponIaw

4. INSTALL RIGHT SIDE GEAR SHAFT OIL SEAL
(a) Using SST, drive in a new oil seal.

SST 09316-60010(09316-00010)

Oil seal depth:

0+£0.5 mm (0£0.02 in.)

(b) Coat the lip of oil seal with MP grease.
5. INSTALL BOTH DRIVE SHAFTS

(See page SA-23)
6. CHECK TRANSAXLE FLUID LEVEL

(See page AX-56)
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ASSEMBLY REMOVAL AND INSTALLATION

AX01J-01
Remove and install the parts as shown.
a7k
Air
— Clearr
Assambly
150 (11, 18)
* Battary

US| 1mes iy |
o :

o Transaxla

e 1
TRl L s
AR F- % Pratector
37 (380, 2T) |t _ TS * Snap Ring
gy
i Rear End Plate ﬁ:ﬂ—ﬂminu Side Cowver

Exhaust Pipe

Engine Under Front Cowver Engine Under Cover LH

{N-m (kghem, fribf)| : Specified targue 2003
# Mon-reusable part
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AUTOMATIC TRANSAXLE

— ASSEMBLY REMOVAL AND INSTALLATION

——
'
L -
-

T

i

TRANSAXLE REMOVAL

>

(@)
(b)

AX02F-01

DISCONNECT AND REMOVE BATTERY
REMOVE AIR CLEANER ASSEMBLY
REMOVE THROTTLE CABLE FROM ENGINE

(w/ Cruise Control System)

REMOVE CRUISE CONTROL ACTUATOR COVER
DISCONNECT CONNECTOR FROM CRUISE CONTROL
ACTUATOR

REMOVE GROUND EARTH TERMINAL

REMOVE STARTER
Disconnect the connector and remove the nut.
Remove the two bolts and the starter.

DISCONNECT NO.1 SPEED SENSOR CONNECTOR
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9. DISCONNECT NO.2 SPEED SENSOR CONNECTOR

10. DISCONNECT PARK/NEUTRAL POSITION SWITCH
CONNECTOR

11. DISCONNECT SOLENOID CONNECTOR

12. DISCONNECT SHIFT CONTROL CABLE
(a) Remove the clip from the shift control cable.
(b) Remove the unit.

13. DISCONNECT OIL COOLER HOSE
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14. REMOVE TWO FRONT SIDE TRANSAXLE MOUNTING
BOLTS

15. REMOVE TWO FRONT SIDE ENGINE MOUNTING BOLTS

16. REMOVE OIL COOLER CLAMPING BOLTS FROM FRONT
FRAME ASSEMBLY

17. REMOVE THREE UPPER TRANSAXLE-TO-ENGINE
BOLTS

18. INSTALL ENGINE SUPPORT FIXTURE
19. TIE STEERING GEAR HOUSING TO ENGINE SUPPORT
FIXTURE BY CORD OR EQUIVALENT
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AUTOMATIC TRANSAXLE - ASSEMBLY REMOVAL AND INSTALLATION

COOIAE QI3 .

20.
21.
22.

(@)

(b)

23.

24,

25.
26.

27.

28.

29.

(@)
(b)

RAISE AND SUITABLY SUPPORT VEHICLE
REMOVE FRONT WHEEL

REMOVE EXHAUST PIPE

Remove four nuts.

Remove the two bolts and nuts from the rear exhaust pipe.
REMOVE DIFFERENTIAL FLUID DRAIN PLUG AND
GASKET

DRAIN DIFFERENTIAL FLUID INTO A SUITABLE
CONTAINER

REMOVE RIGHT AND LEFT ENGINE SIDE COVER NO.2
REMOVE ENGINE UNDER FRONT COVER NO.1 AND
NO.2

REMOVE DRIVE SHAFT
(See page SA-20)
REMOVE FRONT SIDE ENGINE MOUNTING NUT

REMOVE REAR SIDE ENGINE MOUNTING BOLTS
Remove two hole plugs.
Remove two bolts and nuts.
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Hq'--”;f«}'-
[ 2 3D 30. REMOVE FOUR LEFT SIDE TRANSAXLE MOUNTING
AN, BOLTS

—

31. REMOVE STEERING GEAR HOUSING
(&) Remove the four bolts and disconnect the stabilizer bar bush
bracket from the front frame assembly.

(b) Remove two bolts and nuts from the steering gear housing.
(c) Remove the steering gear housing.

Ty
32. REMOVE FRONT FRAME ASSEMBLY
| Pl (&) Hold the front frame assembly with a jack.
\ Q.:,"m-‘ _'x\ (b) Remove two set screws from the right and left fender liners.
—

(front) ] (c) Remove six bolts and four nuts.
- ’“ﬂ; — (d) Remove the front frame assembly.
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AUTOMATIC TRANSAXLE - ASSEMBLY REMOVAL AND INSTALLATION

(@)
(b)

(@)
(b)

33.
34.

35.

36.

HOLD TRANSAXLE WITH A JACK
REMOVE REAR END PLATE
Remove six bolts.

Remove the rear end plate.

REMOVE TORQUE CONVERTER CLUTCH MOUNTING
BOLTS

Turn the crankshaft to gain access to each bolt.

Hold the crankshaft pulley nut with a wrench and remove the
six bolts.

REMOVE TRANSAXLE TO ENGINE BOLTS
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37. REMOVE TRANSAXLE ASSEMBLY
Separate transaxle and engine, and lower the transaxle.
38. REMOVE TORQUE CONVERTER CLUTCH FROM
TRANSAXLE

AT

TRANSAXLE INSTALLATION
1. INSTALL TORQUE CONVERTER CLUTCH IN
TRANSAXLE
If the torque converter clutch has been drained and washed,
refill with new ATF.
Fluid type:
ATF DEXRONO I

2. CHECK TORQUE CONVERTER CLUTCH INSTALLATION
Using calipers and a straight edge, measure from the
installed surface to the front surface of the transmission
housing.

Correct distance:
More than 13.7 mm (0.539 in.)

CLECTH

3. ALIGN TRANSAXLE AT INSTALLATION POSITION
(&) Align the two knock pins on the block with the converter
housing.
(b) Temporarily install one bolt.
4. INSTALL TRANSAXLE TO ENGINE BOLTS
Install the transaxle—to—engine bolts.
12 mm head bolt
Torque: 64 N [th (650 kgf [@dm, 47 ft [Ibf)
10 mm head bolt
Torque: 46 N [th (470 kgf [@dm, 34 ft [Ibf)
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AUTOMATIC TRANSAXLE — ASSEMBLY REMOVAL AND INSTALLATION
o o 5__; "
ﬁ\ f"—':] ' 5. INSTALL TORQUE CONVERTER CLUTCH MOUNTING
AN L BOLTS
?:x_?j; {"E‘j&h}é“ . (@ Clean the threads of the bolts with gasoline.
=L NHgw N7 == (b) Coat the threads of the bolts with sealer.
‘:-,;-ff:“j—?:}- -f;f-;i B - Sealer:
:5-4‘“ ' a"m::{:;%j || Part No. 08833-00070, THREE BOND 1324 or equivalent
-'?.-_-:.E}.-‘F j;-._-:_-_____h;'i L (c) Tighten the bolts evenly.
T T — Torque: 27 N [ (280 kgf @m, 20 ft [Ibf)
HINT: First install dark green colored bolt and then the five
bolts.

6. INSTALL REAR END PLATE

(&) Install the rear end plate with the six bolts.
(b) Torque the six bolts.
Torque: 37 N [th (380 kgf [@dm, 27 ft [Ibf)

7. INSTALL FRONT FRAME ASSEMBLY
(&) Hold the front frame assembly.
(b) Install the six bolts and four nuts.
(c) Torque the bolts and nuts.
19 mm head bolt
Torque: 181 N [ (1,850 kgf [ém, 134 ft bf)
12 mm head bolt
Torque: 32 N [th (330 kgf [@dm, 24 ft [Ibf)

Nut

Torque: 36 N [th (370 kgf [@dm, 27 ft [Ibf)
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e (d) Install the two set screws in the right and left fender liners.
=) == 5,

L

8. INSTALL STEERING GEAR HOUSING
(&) Install the steering gear housing to the front frame assembly.
(b) Install and torque the two bolts and nuts.

Torque 181 N [th (1,850 kgf [@m, 134 ft [bf)

(c) Connect the stabilizer bar bush bracket with the four bolts.
Torque: 19 N [ (195 kgf [@m, 14 ft Obf)

9. INSTALL FOUR LEFT SIDE TRANSAXLE MOUNTING

SRS
L .I :; AN Torque: 52 N [ (530 kgf @m, 38 ft [Ibf)

b . o ] 10. INSTALL REAR SIDE MOUNTING BOLTS AND NUTS
Y b LT ,-"_F,,-'F (@) Install and torque the two bolts and nuts.
R N N = Torque: 66 N [ (670 kgf @m, 48 ft bf)
- ——_r@ B, (b) Install two hole plugs.
NP ) }& -L-”:._f— s,
E\ﬁ; ;- ..5—— — _%_ -
NN N
NN -~
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Qoo onoa

D]

11.

12.

14,
15.

16.

17.

18.

19.

(@)

(b)

20.

INSTALL FRONT SIDE ENGINE MOUNTING NUT
Torque: 80 N [th (820 kgf [@dm, 59 ft [Ibf)

INSTALL DRIVE SHAFT

(See page SA-23)

INSTALL RIGHT AND LEFT ENGINE SIDE COVER NO.2
INSTALL ENGINE UNDER FRONT COVER NO.1 AND
NO.2

INSTALL DIFFERENTIAL FLUID DRAIN PLUG WITH A
NEW GASKET
FILL DIFFERENTIAL
Fluid Type:
ATF DEXRONO lI
Capacity:
Differential 0.8 liters (0.8 US gts, 0.7 Imp. gts)
CHECK DIFFERENTIAL FLUID LEVEL

INSTALL EXHAUST PIPE

Install and torque the four nuts.
Torque: 62 N [th (630 kgf [@dm, 46 ft [Ibf)

Install the rear exhaust pipe with the two bolts and nuts.
Torque: 43 N [th (440 kgf [@dm, 32 ft [Ibf)

INSTALL FRONT WHEEL AND LOWER VEHICLE
Torque: 103 N [t (1,050 kgf [@m, 76 ft [Ibf)
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[F ]|

21. UNTIE STEERING GEAR HOUSING TO ENGINE
SUPPORT FIXTURE BY CORD OR EQUIVALENT
REMOVE ENGINE SUPPORT FIXTURE

22. INSTALL THREE UPPER TRANSAXLE-TO-ENGINE
BOLTS
Torque: 64 N [ (650 kgf [@m, 47 ft Obf)

23. INSTALL OIL COOLER CLAMPING BOLTS TO FRONT
FRAME ASSEMBLY

24. INSTALL TWO FRONT SIDE ENGINE MOUNTING BOLTS
Torque: 80 N [ (820 kgf [@m, 59 ft Ibf)

25. INSTALL TWO FRONT SIDE TRANSAXLE MOUNTING
BOLTS
Torque: 80 N [ (820 kgf [@m, 59 ft (Ibf)
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26. CONNECT OIL COOLER HOSE

27. CONNECT SHIFT CONTROL CABLE
() Install the clip from the shaft control cable.
(b) Install and torque the nut.
(c) Adjust the shift control cable.
(See page AX-58)

28. CONNECT SOLENOID CONNECTOR

29. CONNECT PARK/NEUTRAL POSITION SWITCH
CONNECTOR

30. CONNECT NO.2 SPEED SENSOR CONNECTOR




AX-34

AUTOMATIC TRANSAXLE

— ASSEMBLY REMOVAL AND INSTALLATION

(@)
(b)

(©)

(@)
(b)

31.

32.

33.

35.

36.

37.
38.

CONNECT NO.1 SPEED SENSOR CONNECTOR

INSTALL STARTER

Install the starter with the two bolts.
Torque the two bolts.

Torque: 39 N [th (400 kgf [@dm, 29 ft [Ibf)

Connect the connector and install the nut.

INSTALL GROUND EARTH TERMINAL

(w/ Cruise Control System)
34.

CONNECT CONNECTOR TO CRUISE CONTROL
ACTUATOR
INSTALL CRUISE CONTROL ACTUATOR COVER

INSTALL THROTTLE CABLE TO ENGINE
Torque the nuts.

Torque: 15 N [th (150 kgf [@m, 11 ft Obf)

Adjust the throttle cable

(See page AX-58)

INSTALL AIR CLEANER ASSEMBLY
INSTALL BATTERY
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O B Bt

ATORET

AT

ATIHE

39.
40.

41.

CHECK FLUID LEVEL (See page AX-56)
INSPECT FRONT WHEEL ALIGNMENT

(See page SA-3)

PERFORM ROAD TEST

Check for abnormal noise and smooth shifting.

TORQUE CONVERTER CLUTCH AND
DRIVE PLATE INSPECTION

1.
(@)

(b)

(©)

AX01K-01

INSPECT ONE-WAY CLUTCH
Install SST into the inner race of the one—way clutch.
SST 09350-32014(09351-32020)

Install SST so that is fits in the notch of the converter hub and
outer race of the one—way clutch.
SST 09350-32014(09351-32020)

With the torque converter clutch standing on its side, the
clutch locks when turned counterclockwise, and rotates
freely and smoothly clockwise.

If necessary, clean the converter and retest the clutch. Re-
place the converter if the clutch still fails the test.

MEASURE DRIVE PLATE RUNOUT AND INSPECT RING
GEAR

Set up a dial indicator and measure the drive plate runout.

If runout exceeds 0.20 mm (0.0079 in.) or if the ring gear is
damaged replace the drive plate, if installing a new drive
plate, note the orientation of spacers and tighten the bolts.

Torque 83 N [h (850 kgf [@m, 61 ft [Ibf)
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3. MEASURE TORQUE CONVERTER CLUTCH SLEEVE
RUNOUT

(@) Temporarily mount the torque converter clutch to the drive
plate. Set up a dial indicator.
If runout exceeds 0.30 mm (0.0118 in.), try to correct by reori-
enting the installation of the converter. If excessive runout
cannot be corrected replace the torque converter.

AT4184 HINT: Mark the position of the converter to ensure correct
installation.

(b) Remove the torque converter clutch.
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SHIFT LOCK SYSTEM
COMPONENT PARTS LOCATION

AX01L-01

Kay Interlock Solenoid

Shift Lock Contral ECL Shift Lock Coatrol Switch

Shift Lock Solencid

WIRING DIAGRAM

AX01M-01

Shift Lock Solenoid

Kay Interlock Solenoid

=

ignition Swilch
A Take CIG
T S
tr P S
ECU-1G
STOP G ACC
_*.l.o.,-"_',_-—1 L
Stop Light Shift Lock SLS
ALT ﬂ Bwitch Contral ECU SLS
g
BSK
Shift Lock
rl';IIIL"m.'”"I Control Switch
-#I-—H—*— PI P_KLE
Stop ! [
= Light @) -4i|—D'"'. 1
Battery | | (- B
I
1
1 E

ATHET?
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c ELECTRIC CONTROL COMPONENTS

INSPECTION
1. INSPECT SHIFT LOCK CONTROL ECU

1
Wire Harmiss Sade

a8 F 829G 532D

i Ch]

AX02H-01

Using a voltmeter, measure the voltage at each terminal.
HINT: Do not disconnect the computer connector.

Connector Terminal Measuring condition Voltage(V)
ACC-E Ignition switch ACC position 10-14
IG-E Ignition switch ON position 10-14
B/K-E Depress brake pedal 10-14
A @ Ignition switch ACC position and P range 0
KLS-E (@) Ignition switch ACC position and except P range 10-14
® (Approx—after one second) 6-9
@ Ignition switch ON position and P range 0
@ Depress brake pedal 8.5-13.5
B SLS + — SLS-
® (Approx—after 20 seconds) 5.5-9.5
@  Except P range 0
@ Ignition switch ON, P range and depress brake pedal 0
PP @  Shift except P range under conditions above 9-13.5
¢ @ Ignition switch ACC position and P range 9-13.5
PP @  Shift except P range under condition above 0

2. INSPECT SHAFT LOCK SOLENOID
(a) Disconnect the solenoid connector.

terminals.
Standard resistance:
21-27

&

miE

V00369

(b) Using an ohmmeter, measure the resistance between

(c) Apply the battery positive voltage between terminals. Check
that operation noise can be heard from the solenoid.
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3. INSPECT KEY INTERLOCK SOLENOID
(a) Disconnect the solenoid connector.
(b) Using an ohmmeter, measure the resistance between
terminals.
Standard resistance:
12.5-16.5

(c) Apply the battery positive voltage between terminals. Check
that an operation noise can be heard from the solenoid.

4. INSPECT SHIFT LOCK CONTROL SWITCH
Inspect that there is continuity between each terminal.

Terminal
Shift
Position

Py P,

P Range

—O

(Release button is not pushed)

P Range

—O

(Release button is pushed)

R, N, D, 2, L Range

i
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TROUBLESHOOTING
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HOW TO PROCEED WITH TROUBLESHOOTING

For troubleshooting using a volt/ohm meter, see page AX-42 ~ 44.
For troubleshooting using both volt/ohm meter and ECT checker, see page AX-45 ~ 46.

HOW TO PROCEED WITH TROUBLESHOOTING USING VOLT/OHM

METER

*k CUSTOMER PROBLEM ANALYSIS
Using the customer problem analysis check sheet for reference, ask the customer in as much detail as
possible about the problem.

CHECK AND CLEAR THE DIAGNOSTIC TROUBLE CODES (PRECHECK)
Before confirming the problem symptom, first check the diagnostic trouble code if there are any trouble
codes stored in memory. When there are trouble codes, make a note of them, then clear them and proceed
to “[3] Problem Symptom Confirmation”.

PROBLEM SYMPTOM CONFIRMATION, SYMPTOM SIMULATION,
Confirm the problem symptoms. If the problem does not reappear, be sure to simulate the problem by main-
ly checking the circuits indicated by the diagnostic trouble code in step [2], using “Problem Simulation meth-
od”.

DIAGNOSTIC TROUBLE CODE CHECK
Check the diagnostic trouble codes. Check if there is abnormality in the sensors or the wire harness.
If a malfunction code is output, proceed to “[6] Diagnostic Trouble Code Chart”.
If the normal code is output, proceed to “[7] Matrix Chart of Problem Symptoms”.
Be sure to proceed to “[6] Diagnostic Trouble Code Chart” after the steps [2] and [3] are completed.
If troubleshooting is attempted only by following the malfunction code stored in the memory is output, errors
could be made in the diagnosis.

6] DIAGNOSTIC TROUBLE CODE CHART
If a trouble code is confirmed in the diagnostic trouble code check, proceed to the inspection procedure
indicated by the matrix chart for each diagnostic trouble code.

PRELIMINARY CHECK
Carry out a preliminary check of the transmission oil level, throttle cable adjustment, etc.

SHIFT POSITION SIGNAL CHECK
Carry out the shift position signal check when the transaxle gears do not upshift, downshift, or lockup.
This is to check the signal output condition from the ECU to each solenoid. If the results are NG, then it
is likely that the trouble is in the electrical system (particularly in the sensors or the ECU). Proceed to Part
1 (Electrical System) under [11] “Matrix Chart of Problem Symptoms”. If all the circuits specified in Part 1
are OK, check the ECU and replace it.

[8] MECHANICAL SYSTEM TEST
(Stall Test, Time Lag Test, Line Pressure Test)
If the malfunction is found in the stall test, time lag test, line pressure test, check the parts indicated in the
respective tests.

MANUAL SHIFTING TEST
If the results of the manual driving test are NG, it is likely that the trouble is in the mechanical system or
hydraulic system. Proceed to Part 2 (Mechanical System) under the Matrix Chart of Problem Symptoms.
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[11] MATRIX CHART OF PROBLEM SYMPTOMS
If the normal code is confirmed in the diagnostic trouble code check, perform inspection according to the
inspection order in the matrix chart of problem symptoms. Perform diagnosis of each circuit or part in the
order shown in the Matrix Chart. The Matrix Chart contains 3 chapters, Electronically Controlled Circuits
in Chapter 1, On—vehicle Inspection in Chapter 2 and Off—vehicle Inspection in Chapter 3. If all the circuits
indicated in Chapter 1 are normal, proceed to Chapter 2. If all the parts indicated in Chapter 2 are normal,
proceed to Chapter 3. If all the circuits and parts in Chapter 1-Chapter 3 are normal and the trouble still
occurs, check and replace the ECU.

[12] CIRCUIT INSPECTION
Perform diagnosis of each circuit in accordance with the inspection order confirmed in [6] and [11].
Judge whether the cause of the problem is in the sensor, actuators, wire harness and connectors, or the
ECU. In some cases, the Flow Chart instructs that a throttle signal check, brake signal check (in test mode)
be performed. These are diagnosis functions used to check if signals are being input correctly to the ECU.

[13] PART INSPECTION
Check the individual parts of the mechanical system and hydraulic system in the order of the numbers indi-
cated in the Matrix Chart.

[14] REPAIRS
After the cause of the problem is located, perform repairs by following the inspection and replacement pro-
cedures in this manual or ‘92 A540E Automatic Transaxle repair manual (Pub No. RM 245U).

[15] CONFIRMATION TEST
After completing repairs, confirm not only that the malfunction is eliminated, but also conduct a test drive,
etc., to make sure the entire ECT system is operating correctly.
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HOW TO PROCEED WITH TROUBLESHOOTING USING VOLT/OHM
METER AND ECT CHECKER

For the explanation of steps > ~[7] and [9]~[15], see the explanation of steps with the same title on page
AX-42.
CIRCUIT INSPECTION BY CHECKER

Connect ECT checker to the vehicle and check all the circuits which can be inspected using the checker.
If the malfunctioning circuit can be defected using the checker, proceed to [11] Matrix chart of Problem
Symptoms—Part 2 (on Vehicle) or [12] Circuit Inspection by Volt/ohm meter and perform troubleshooting.
For instructions on how to connect the checker to the vehicle and how to use the checker, please refer to
the Instruction Manual for ECT checker.
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CUSTOMER PROBLEM ANALYSIS

ECT Check Sheet Inspector’s .
Marme
Registration No.
Customer’'s Name Registration Year I /
Frame No.
Date Vehicle km
8 ht In i | Odometer Reading Mile
Condition of Dl:-:::;m ! f
lem How Often does
Occurrence P """“ 0 7 [ Continuous O Intermittent | times a day)
[ Wehicle does not move. {J Any range [0 Particular range)
O Mo up-shift (O 1st—+2nd O 2nd—+3rd O 3rd=0D)
[0 No down-shift {3 OD~+3rd O 3rd—2nd O 2nd—+1st)
O Lock-up malfunction
Sympt [ Shift point too high or 100 low.
0 Harsh engagement (0 N=D [ Lock-up [l Any drive range}
O Slip or shudder
O Mo kick-down
1 Mo pattern select
O Others
( |
L
Check engine :
Check Item warning light O Maormal O Remains OM
c'ﬂl Troubi 15t Time O Mormal Code L Malfunction Code (Code I
2nd Time [0 Normal Code O Malfunction Code ({Code |
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ORI aaT

0.25 Seconds

=

|
0.25 Saconds

i} ﬂ”ﬂ.ﬂﬂ.ﬂ.ﬂﬂ
OFF

E1
(ufa] Jal [a]e]]rn El
TE1_Lr]e]» v |ag) L=
vefrafua| |8 fred :.E@
i =
Flasza
b 21
MNormal Code

AHTRTIA

DIAGNOSIS SYSTEM

The ECT system has built—in self—-diagnostic functions. If the
malfunction occurs in the system, the ECU stores the mal-
function code in memory and the O/D OFF (Overdrive OFF)
indicator light blinks to inform the driver. The diagnostic
trouble code stored in memory can be read out by the follow-
ing procedure.

O/D OFF INDICATOR LIGHT INSPECTION

1.
2.

Turn the ignition switch to ON.

Check if the O/D OFF indicator light lights up when the O/D

main switch is pushed out to OFF and goes off when the O/D

main switch is pushed in to ON.

HINT:

. If the O/D OFF indicator light does not light up or stay on
all the time, carry out the check for “O/D OFF Indicator
Light Circuit” on page AX-101.

. If the O/D OFF indicator light blinks, a malfunction code
is stored in the ECU memory.

DIAGNOSTIC TROUBLE CODE CHECK

1.
2.

Turn the ignition switch ON, but do not start the engine.
Push in the O/D main switch to ON.

HINT: Warning and diagnostic trouble codes can be read only
when the overdrive switch is ON. If it is OFF, the overdrive
OFF light will light up continuously and will not blink.

Using SST, connect terminals TE1 and E1 of the DCL2 or
DCL1.

SST 09843-18020

Read the diagnostic trouble code indicated by the number of
times the O/D OFF indicator light blinks (See next page).
HINT: If the system is operating normally, the light will blink
2 times per second.
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Ma
nction Code 42 For Next Code

0.5 seconds 2.5 saconds {f The malfunction code is indicated as shown in the illustration

. at left (Diagnostic trouble code “42” is shown as an example).
/ HINT: When 2 or more malfunction codes are stored in
oM . .
I; memory, the lower—numbered code is displayed first.
QOFF If no diagnostic trouble code is output, or if a diagnostic
4.0 seconds 1.5 seconds 4.5 saconds

trouble code is output even though no diagnostic trouble

Repeat code output operation is performed, check the TE1 terminal
ATGTI3 circuit on page AX-109.
DIAGNOSTIC CODE
Code No. Blinking Pattern Diagnosis Trouble Area
B "__J'n.l_c-:. 1 speed sensor signal mal- | * MNo. 1 speed sensor
R function * Harness or connector of Mo.1 speed
4z | DAL o
BEII34  ECL
Mo. 2 speed sensor signal mal- | * No. 2 speed sensor
- function * Harness or connector of No. 2 speed
61 Mo n
JL.I].qﬂ-a- || p—
[— + ECL
ananna o Open or short circuit in No.1 sole- | ® No.1 or No.2 solenoid valve
62 JUUULITL. eage noid walvie * Harness or connector of No. 1 or No. 2
} o Open or short circuit in No, 2 sole- solenoid valve
Open ar short circuit in No.3 sole- | * No.3 solenoid valve
, . noid valve * Harness or connector of No. 3 solencid
64 | TN valve

B3935 * ECU
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QORI

HINT:

. If the malfunction returns to normal while a malfunction
warning is being output, the O/D OFF indicator light
stops blinking and goes off. However, the malfunction
code is retained in memory until it is cleared from
memory.

. If the diagnosis system outputs a malfunction code even
though the O/D OFF indicator was not blinking, there is
intermittent trouble. Check all the connections in the
circuits corresponding to that code.

. If speed sensors No.1 and No.2 happen to fail
simultaneously, the ECU will neither alert the driver by
blinking the O/D OFF indicator nor record any diagnostic
trouble code. It will, however, decide that the vehicle can
be driven only in 1st and none of the other gears; shifting
upward will then be prohibited.

. Codes 62, 63 and 64 are limited to short or open circuits
in the electrical system comprised of the solenoids, wire
harness, and connectors. The ECU is unable to detect
mechanical trouble (sticking, for example) in the
solenoid valves.

. If No.3 solenoid valve (for lock—up clutch control) fails,
the ECU will not blink the O/D OFF indicator to alert the
driver. It will, however, record the failure as code 64,
which may be displayed during troubleshooting.

CANCELLING DIAGNOSTIC TROUBLE
CODE

After repair of the trouble area, the diagnostic trouble code
retained in the ECU memory must be cancelled out by remov-
ing the SFI fuse for 10 seconds or more, with the ignition
switch off. Check that the normal code is output after con-
necting the fuse.
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HB524

£
- L]
=
B
= Voliage)
=
ik
L_
= Thrattle Yalve Opening Angle
[closal {Open) 7o
T,
IlI
II
/!
.III.I.
|
|
08 1S
! Tr terminal |V} Gear position
| Below 0.5 1st
1.5 ~ 26 2nd
2.5 ~ 3.6 2nd Lock-Up
3.5 - 4.6 3rd
! 45 - B.& 3rd Lock-Up
5.5 - 6.6 oD
6.5 ~ V.6 07D Lock-Up

CHECK TERMINAL T+ OUTPUT VOLTAGE

When a voltmeter is connected to the DCL2, the following items
can be checked.

1.

2.
3.
1

(@)
(b)

(@)

(b)
©)

(d)

Throttle position sensor signal
Brake signal

Shift position signal
VOLTMETER CONNECTION

Connect the (+) positive probe of the voltmeter to terminal Tt
and the negative (-) probe to terminal E; of the DCL2 con-
nector.

HINT: If a voltmeter with small internal resistance is used, the
correct voltage will not be indicated, so use a voltmeter with
an internal resistance of at least 10 k .

TURN IGNITION SWITCH TO ON (DO NOT START THE
ENGINE)

CHECK THROTTLE POSITION SENSOR SIGNAL

Check if the voltage changes from approximately 0 V to
approximately 8 V when the accelerator pedal is gradually
depressed from the fully closed position.

CHECK BRAKE SIGNAL (LOCK-UP CUT SIGNAL)

Open the throttle valve fully to apply approximately 8 V to
terminal Tt.

In this condition, check terminal Tt voltage when the brake
pedal is depressed and released.

When brake pedal is depressed: 0 V

When brake pedal is released: 8 V

INSPECT EACH UP-SHIFT POSITION

Warm up the engine.

Engine coolant temperature: 176
Turn the O/D switch to “ON”.
Place the pattern select switch in “Normal” and the shift lever
into the D range.

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

If the voltage rises from 0 V to 7 V in the sequence shown,
the control system is okay.

The chart on the left shows the voltmeter reading and corre-
sponding 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 accelera-
tor pedal to 50% or more of its stroke. At less than 50%, the
voltage may change in the sequence 2 V-4 V-6V —7 V.

°F (80°C)
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D Range

Fully Depress

=>

ATIENE

D Range

FNOZEA T

==

0-0
0-6
0-D

Slippage?
Wibration?

D Range
P

2
I

R
Bl
(m]

Abngrmal Noise?
‘Vibration?

@

ATHOER

PROBLEM SYMPTOM CONFIRMATION

Taking into consideration the results of the customer problem
analysis, try to reproduce the symptoms of the trouble. If the
problem is that the transaxle does not up—shift, does not
downshift, or the shift point is too high or too low, conduct the
following road test for the automatic shift schedule and simu-
late the problem symptoms.

ROAD TEST

(@)

(b)

(©)

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

D RANGE TEST IN NORM AND PWR PATTERN RANGES
Shift into the D range and keep the accelerator pedal at the
full throttle valve opening position.

Check the following:

Check that 1-2, 2-3 and 3—-0O/D up-shift takes place, at the
shift point shown in the automatic shift schedule. (See page
AX-55)

Conduct the test for both Normal and Power patterns.

HINT:

. There is no O/D up-shift and lock—up when the engine
coolant temp. is below 603C (140F).

*  When the engine coolant temp. is below 60C (140F),
the shift point is lower than specified in the automatic
shift schedule.

2,2

Check for shift shock and slip at the 1 3and 3

O/D up-shifts.

Check for abnormal noise and vibration at the D range lockup
or O/D gear and check for abnormal noise and vibration.
HINT: The check for the cause of abnormal noise and vibra-
tion must be performed very thoroughly as it could also be
due to loss of balance in the drive shatft, tire, torque converter
clutch, etc.
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Fully Depress

ATIOHD

Up-Shift
nTIENg

L

rooza

-

Engine Brakingy

ATZENA

AT 2803

(d)

(e)

(f)

(@)

(b)

(€)

Check kickdown operation while running in the D range, 2nd,
3rd and O/D gears, check to see that the possible kickdown
vehicle speed limits for 2 1, 3 2 and O/D 3 kickdowns
conform to those indicated on the automatic shift schedule.
(See page AX-55)

Check for abnormal shock and slip at kick—down.

Check for the lock—up mechanism.

(1) Drive in D range, O/D gear, at a steady speed (lockup ON)
of about 56 km/h (35 mph) in “NORM” pattern or 65 km/h
(40 mph) in “PWR” pattern.

(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 RANGE TEST

Shift into the 2 range and, while driving with the accelerator
pedal held constantly at the full throttle valve opening posi-
tion, push in one of the pattern selectors and check on the fol-
lowing points.

Check up-shift operation, check to see thatthe 1 2 upshift
takes place and that the shift point conforms to the automatic
shift schedule. (See page AX-55)

HINT: There in no O/D up-shift and lock—up in the 2 range.

Check engine braking while running in the 2 range and 2nd
gear, release the accelerator pedal and check the engine
braking effect.

Check for abnormal noise at acceleration and deceleration,
and for shock at up—shift and down-shift.
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3 L RANGE TEST

L Range Mo Lip-Shift Shift into the L range an d while driving with the accelerator
-d; pedal held constantly at the full throttle valve opening posi-
R tion, push in one of the pattern selectors and check the fol-
*L*' o | | 9 lowing points:

= (@) Check no up-shift while running in the L range, check that
L

there is no up-shift to 2nd gear.

5

[aied ] ]

(b) Check engine braking while running in the L range, release
the accelerator pedal and check the engine braking effect.

L Range If there is a big jump in engine rpm, there is no lock-up.
P
R
[
4 O
2
| Enging Braking?
AT FEOT
L Range (c) Check for abnormal noise during acceleration and decelera-
P tion.
R
|ﬁ ! Abnormal Moisa?
=2
-
ATIE0E
R Rangs 4. R RANGE TEST
s Fully Depress Shift into the R range and while starting at full throttle, check
P for slipping.
R
D
=2
L

L Slippage?

AT28HE

5. P RANGE TEST
Stop n the vehicle on a gradient (more than 5 and after shift-
ing into the P range, release the parking brake.

Then check to see that the parking brake lock pawl holds the
vehicle in place.

Wehicle on Gradient

Parkimg Lock
Pawel Acting

AT EROA
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AUTOMATIC SHIFT SCHEDULE

Shift Shift Throttle valve fully open [fully closed] km/h (mph)
range pattern 1 2 2 3 3 O/D |[3 O/b]|0O/MD 3| 0D 3 3 2 21
51-61 | 97-105 |153-164 | 36-41 19-23 | 149-160 | 92-100 | 42-47
D range NORM (32-38) | (60-65) |(95-102) | (22-25) | (12-24) | (92-99) | (57-62) | (26-29)
PWR t t t t t t t t
2 range NORM PWR + — — — — — té;:%’ +
97-105 | 49-55
L range NORM PWR — — — — — — (60-65) | (30-34)
Shift Range Throttle valve opening 5%  km/h (mph)
Lock—up ON Lock—up OFF
2nd 2nd *3rd O/D 2nd *3rd O/D
73-80 53-59 65-71 48-53
NORM o (45-49) (33-37) o (40-44) (30-33)
D range 6268 5965
PWR o (39-42) o T (37—40)
*: O/D main switch OFF
HINT:

1. Lock—up will not occur in 2nd gear.
2. There is no lock—up in the 2 and L ranges.
3. In the following cases, the lock—up will be released regardless of the lock—up pattern.

When the throttle is completely closed.
When the brake light switch is ON.
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PRELIMINARY CHECK

1. CHECK FLUID LEVEL

HINT:

. Drive the vehicle so that the engine and transaxle are at
normal operating temperature.

(Fluid temperature: 70 — 80%C or 158 — 176>fF)

*  Only use the COOL range on the dipstick as a rough ref-
erence when the fluid is replaced or the engine does not
run.

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

(b) With the engine idling, and the brake pedal depressed, shift
the shift lever into all positions from P to L position and return
to P position.

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

(d) Push it back fully into the tube.

(e) Pullit out and check that the fluid level is in the HOT range.
At B2 If the level is at the low side, add fluid.

Fluid type: ATF DEXRON O 1l

NOTICE: Do not overfill.

2. CHECK FLUID CONDITION

If the fluid smells burnt or is black, replace it.
3. REPLACE TRANSAXLE FLUID
(a) Using SST, remove the drain plug and drain the fluid.
A : SST 09043-38100
«ausz| (D) Reinstall the drain plug securely with new gasket.
(c) With the engine OFF, add new fluid through the oil filler tube.
Fluid type: ATF DEXRON O 1l
Capacity:
Total: 6.5 liters (6.9 US qgts, 5.7 Imp. qgts)

Drain and refill: 2.9 liters
(3.1 US gts, 2.6 Imp. qts)
(d) Start the engine and shift the shift lever into all positions from
P to L position and then shift into P position.
PR (e) With the engine idling, check the fluid level. Add fluid up to the
COOL level on the dipstick.

[

\ Dei'?c'"ﬁ () Check the fluid level with the normal operating temperature
T (70-80>5 or 158—-176>F) and add as necessary.

NOTICE: Do not overfill.

““Add if hot

ATZHOE
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4. CHECK FLUID LEAKS
Check for leaks in the transaxle as shown below.
If there are leaks, it is necessary to repair or replace O-rings,
seal packings, oilseals, plugs or other parts.

O Pump Seal 2
CHl Pump O-ring

Driva Pinion Cap O-ring
Differential LH Oil Seal

Upper Cover Gagkat
Differential AH Oil Seal

' | - Diffarantial
Orain Plug Gasket

Ditferantial
Filler Flig

Test Plug D-ring

i Oil Coaler Pipe Unlon O-ring
| 0il Filler Tube O-ring
il Pan Gasker
Crrain Plug Gasken
2nd Coast Brake Cower O-ring

Oil Cooler Hose Clip

D051 7
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(@)

(b)
(©)

o a i}

(@)
(b)

(c)
(d)
(e)

Ml

-au./]./ Basic Line

|’f.-f.-" N

“Groove

(@)

(b)
(€)

QoCE

INSPECT AND ADJUST THROTTLE CABLE
Check that the accelerator pedal is fully released.
Check that the inner cable is not slack.
Measure the distance between the outer cable end and
stopper on the cable.
Standard Distance:

0—-1 mm (0-0.04 in.)
If the distance is not standard, adjust the cable by the adjust-
ing nuts.
INSPECT AND ADJUST SHIFT CABLE
When shifting the shift lever from the N position to other posi-
tions, check that the lever can be shifted smoothly and accu-
rately 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.

Loosen the swivel nut on the manual shift lever.
Push the manual lever fully toward the right side of the
vehicle.

Return the lever two notches to NEUTRAL position.

Set the shift lever to N.

While holding the lever lightly toward the R range side,
tighten the swivel nut.

INSPECT PARK/NEUTRAL POSITION SWITCH
Check that the engine can be started with the shift lever only
in the N or P position, but not in other positions.

If not as stated above, carry out the following adjustment pro-
cedures.

Loosen the park/neutral start switch bolt and set the shift
lever to the N position.

Align the groove and neutral basic line.

Hold in position and tighten the bolt.

Torque: 5.4 N [h (55 kgf [@m, 48 in. [Ibf)

INSPECT IDLE SPEED (N RANGE)

Idle speed: 650—750 rpm
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MECHANICAL SYSTEM TEST
STALL TEST

The object of this test is to check the overall performance of the transaxle and engine by measuring the stall
speeds in the D and R ranges.

CAUTION:

Perform the test at normal operation fluid temperature (50-80 [4T or 122176 [4F).

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 technician should observe the conditions of

wheels or wheel stoppers outside the vehicle while the other is performing the test.

MEASURE STALL SPEED

(@)
(b)
(c)
(d)
(€)
(f)

(9)

Check the front and rear wheels.

Connect a tachometer to the engine.

Fully apply the parking brake.

Press down strongly on the brake pedal with your left foot.

Start the engine.

Shift into the D range. Press all the way down on the accelerator pedal with your right foot. Quickly read
the stall speed at this time.

Stall speed: 2,400 + 150 rpm

Perform the same test in R range.

STALL TEST

ATLEE
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EVALUATION

Problem

Possible cause

(@)

Stall speed low in D and R ranges

[BEngine output may be insufficient

[3Btator one—way clutch is not operating properly

HINT: If more than 600 rpm below the specified value, the
torque converter clutch could be faulty.

(b)

Stall speed high in D range

Line pressure too low
[BForward clutch slipping
[BNo.2 one—way clutch not operating properly
[3D/D one—way clutch not operating properly

(©)

Stall speed high in R range

[BLine pressure too low

[BDirect clutch slipping

[3First and reverse brake slipping

[3D/D one—way clutch not operating properly

(d)

Stall speed high in D and R ranges

[BLine pressure too low
BImproper fluid level
[3D/D one—way clutch not operating properly
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TIME LAG TEST

If the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before the shock
can be felt. This is used for checking the condition of the O/D direct clutch, forward clutch, direct clutch and
first and reverse brake.

NOTICE:

Perform the test at normal operating fluid temperature (50-80 [4T or 122-176 [4F).

Be sure to allow a one minute interval between tests.

Make three measurements and take the average value.

MEASURE TIME LAG

(@)
(b)

(€)

Fully apply the parking brake.

Start the engine and check the idle speed.

Idle speed (N range): 650—750 rpm

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.

In the same manner, measure the time lag for NR.

N D Less than 1.2 seconds
N R Less than 1.5 seconds

Time lag

TIME LAG TEST

Shsck Moise
= r
i !y

TN

(0102240

= \1/y,

=]

LA™
Shock Noise

ATHILE
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EVALUATION

IfN DorN Rtime lag are longer than specified:

Problem

Possible cause

If N D time lag is longer than specified:

[BLine pressure too low
[BForward clutch worn
[3D/D one—way clutch not operating properly

If N Rtime lag is longer than specified:

[BLine pressure too low

[3Direct clutch worn

[BFirst and reverse brake worn

[3D/D one—way clutch not operating properly
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HYDRAULIC TEST
MEASURE LINE PRESSURE

(@)
(b)

NOTICE:

Perform the test at normal operating fluid temperature (50-80 [4T or 122-176 [4F).

This line pressure test should always be carried out in pairs. One technician should observe the
condition of wheels or wheel stoppers outside the vehicle while the other is performing the test.

Warm up the transaxle fluid.

Remove the test plug on the transaxle case and connect the hydraulic pressure gauge. (SST)

SST 09992-00094 (Oil pressure Gauge)

55T 09992-00094

Gauge Assy Curved Adapior

ATE183 Q00740

(a) Fully apply the parking brake and chock the four wheels.
(b) Start the engine and check idling rpm.
(c) Press 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 reaches stall
speed.
() In the same manner, perform the test in R range.
Range D range R range
Engine speed Idling Stall Idling Stall
Line pressure 353-412 892-1,040 637-745 1,608-1,837
kPa (kgf/cm?, psi) (3.6-4.2, 51-60) (9.1-10.6, 129-151) (6.5-7.6,92-108) | (16.4-19.1, 233-272)
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HYDRAULIC TEST

ATEIER

EVALUATION

Problem

Possible cause

If the measured values at all ranges are higher.

[3Throttle cable out of adjustment
[3Throttle valve defective
[BRegulator valve defective

If the measured values at all ranges are lower

[3Throttle cable out of adjustment
[3Throttle valve defective
[BRegulator valve defective

[3Dil pump defective

[3D/D direct clutch defective

If pressure is low in the D range only.

range circuit fluid leakage
[BForward clutch defective

If pressure is low in the R range only.

range circuit fluid leakage
[BDirect clutch defective
[BFirst and reverse brake defective
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MANUAL SHIFTING TEST

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

1. DISCONNECT SOLENOID WIRE
2. INSPECT MANUAL DRIVING OPERATION
Check that the shift and gear positions correspond with the
table below.
Shift D 2 L R P
position range range range range range
Soesz?trion O/D O/D 1st Reverse E(?Z\II!
HINT: If the L, 2 and D range gear positions are difficult to dis-
tinguish, perform the following road test.
*  While driving, shift through the L, 2 and D ranges. Check
that the gear change corresponds to the shift position.
If any abnormality is found in the above test, the problem lies
in the transaxle itself.
3. CONNECT SOLENOID WIRE
4. CANCEL OUT DIAGNOSTIC TROUBLE CODE

(See page AX-50)

REFERENCE: Possible gear positions in accordance with solenoid operating conditions.

NORMAL NO.1 SOLENOID NO.2 SOLENOID BOTH SOLENOIDS
MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Solenoid Valve | Gear | Solenoid Valve | Gear | Solenoid Valve | Gear | Solenoid Valve | Gear
Range No.1 No.2 Position | No.1 No.2 Position | No.1 No.2 Position | No.1 No.2 Position
3rd
ON OFF 1st X (OFF) | (0/D) ON X 1st X X O/D
OFF O/D
D range |[ON ON 2nd X 3rd (ON) X (1s0) X X O/D
OFF ON 3rd X 3rd OFF X O/D X X O/D
OFF OFF O/D X OFF O/D OFF X O/D X X O/D
3rd
ON OFF 1st X (OFF) | (o/D) ON X 1st X X O/D
2 range OFF O/D
ON ON 2nd X 3rd (ON) X (1s0) X X O/D
OFF ON 3rd X 3rd OFF X O/D X X O/D
L ON OFF 1st X OFF 1st ON X 1st X X 1st
range  —o5N ON | 2nd X 2nd | ON X Tst X X Ist

(): No fail-safe function x: Malfunctions
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DIAGNOSTIC TROUBLE CODE CHART
If a malfunction code is displayed during the diagnostic trouble code check, check the circuit listed for that
code in the table below and proceed to the page given:
The circuits indicated by * on the code chart can be inspected using the ECT checker.

Cadea
Ma.

Blinking Pattern Circuit Diag. Trouble Code Detection Condition

Al conditions below are detected for 4 secs. or more
{2-trip detection logic|* 3
M Mo.1 speed (al Mo Mool speed sensor signal in 16 pulses of No. 2 speed
St Sensor sansor signal,
(bl Vehicle speed: 8 km/h (5.6 MPH| aor more
izl Park/neutral position switch: OFF {ather than P or M rangal

&l -u:u:mu:lltir.:.ns below are d_ata-:tad for 4 sec, or mora
(2-trip detection logic)*?
Mo, 2 Speed fal Mo Mo 2 speed sensor signal in 4 pulses of Mo, 1 speead

a2

BEA3S

61 T

Sensor sengor aignal.
ib} Vehicle speed: 8 km/h (5.6 MPH) or mare
BESESA {zh Park/meutrsl position aw'n:c.h DFIf[i:l_tth than P or M rangel
11} Solenoid resistance s 8 0 or less when No.1 asolenoid is
- Mo 1 Solenoid energized B times or maore,
62 MU Valve 12} Solenoid resistance ia 100 k@ or more when Mo.1 sole-
Ar3E8 noid is enargized B times or more.
o {1} Solenald resistance is 8 I or less when No.2 solenoid is
. - Mo, 2 Solenoid anergized B timas or more,
63 | L Walve [2) Solenoid resistance is 100 ki or more when No. 2 sobe-
—— . nuli is energized B Uimes or more.
(11 Solenoid resistance is B 1 or less when No.3 solenoid is
n nnonnn SL Solenoid anargized once ar maore
64 | JULIIIULJIAML Valve (21 Solenoid resistance is 100 kT or more when No.3 sole-
| R noid i% energized once or more

*1:  “O” mark means “O/D OFF” light blinks once per two seconds.
“X” mark means “O/D OFF” light never blinks.

*2:  “O” mark means the ECU memorizes the malfunction code if the ECU detects the diag. trouble code detec-
tion condition.

*3: This indicates items for which “2 trip detection logic” is used. With this logic, when a logic malfunction is
first detected, the malfunction is temporarily stored in the ECU memory. If the same malfunction is detected
again during the second drive test, this second detection causes the “O/D OFF” light to blink.

The 2 trip repeats the same mode a 2nd time. (However, the IG switch must be turned OFF between the
1st trip and 2nd trip.)

Malfunction detection (15t time) Malfunction detaction {2nd tir
(tamporarily recorded) fwrarning light lights uph
IGSW IGEW IGSW
ﬂm; OFFE 0N I1OFF
[ |
r____ls_l_'[rl_ﬂ ______ - I__'“__En_l:lHIﬂ_____+
2 trips

EWii 13
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See
Page

O/D OFF Light

Blinks* 1 Memory* 2

Trouble Area

Harness or connector between No.1 speed sensor and ECU
No.1 speed sensor

Combination meter

ECU

Harness or connector between No.2 speed sensor and ECU
No.2 Speed Sensor (@) 0] AX-83
ECU

Harness or connector between No.1 solenoid and ECU
No.1 solenoid (@) 0] AX-85
ECU

Harness or connector between No.2 solenoid and ECU
No.2 solenoid (@) 0] AX-85
ECU

Harness or connector between No.3 solenoid and ECU
No.3 solenoid X 0] AX-89
ECU

HINT: If the malfunction returns to normal while a malfunction warning is being output, the “O/D OFF” indicator
light stops blinking and goes off.

However, the malfunction code is retained in memory until it is cleared from memory.

. If the diagnosis system outputs a malfunction code even though the "O/D OFF” indicator was not blinking,
there is intermittent trouble.

. Check all the connectors in the circuits corresponding to that code.

. If speed sensors No.1 and No.2 happen to fail simulaneously, the ECU will neither alert the driver by
blinking the “O/D OFF” indicator none record any diagnostic trouble code. It will, however, decide that the
vehicle can be driven only in 1st and none of the other gears, so shifting upward will be prohibited.

. Codes 46, 62, 63 and 64 are limited to short or open circuits in the electrical system comprised of the

solenoids, wire harnesses and connectors. The ECU is unable to detect mechanical trouble (sticking, for

example) in the solenoid valves.

o o AX-81
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STANDARD VALUE OF ECU TERMINAL

ECU Terminals
Vd-78-2
Symbols Wiring Color Condition Standard Value
IG OFF 11-15
S1-E1 LG BR IG ON 10—14 V
Vehicle driving under 2nd gear position 10-14V
IG OFF 11-15
So—-E; W-R BR |IG ON Below 1V
Vehicle driving under 2nd gear position 10-14V
IG OFF 11-15
SL-E4 LG BR IG ON Below 1V
Vehicle driving under lock—up position 10-14V
Pattern select SW: PWR 10-14V
P-E L-R*BR IG ON 1 53ttemn select SW: NORM Below 1V
Brake pedal is depressed 10-14V
BK-E1 G-W BR | IGON I&rre pedal is released Below 1V
THW-E» G BR IG ON | Engine coolant temp. 176°F (80°C) 0.1-10V
Accel. pedal is released Below 1V
IDL-E> L BR IG ON Accel. pedal is depressed 10-14V
Accel. pedal is released Below 1.5V
VTA-E2 B BR IG ON Accel. pedal is depressed 3-55V
OD1-E1 Y-B BR IG ON 10-14V
OD main SW: ON 10-14V
ObrEs -0 BR | IGON 55 main sw: OFF Below 1 V
IG ON Standing still Below 1V
Disconnect following connectors:
SP1-E1 V=Y BR s{Cruise control ECU Turn the one front | Plus signal is output
S¥PPS ECU wheel slowly. Below1lV 4~5V
Standing still 5elow 1vor4~5
SP—E; LG BR IG ON . .
Turn the one front wheel slowl Puls signal is output
y Below 1V 4-~5V
R range 10-14 V
R-E1 R-B BR IG ON Except R range Below 1V
P or N range 10-14 V
NSW-E4 B-W BR IGON 5and N range Below 1V
2 range 10-14 V
2-E O BR IG ON Except 2 range Below 1V
L range 10-14 V
LBy YL BR IG ON Except L range Below 1V
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MATRIX CHART OF PROBLEM SYMPTOMS

If a normal code is displayed during the diagnostic trouble code check but the trouble still occurs, check the

circuits for each symptom in the order given in the charts on the following pages and proceed to the page given

for troubleshooting.

The Matrix Chart is divided into 3 chapters.

Chapter 1: Electronic Circuit Matrix Chart.

Chapter 2: On—vehicle Repair Matrix Chart.

Chapter 3: Off—vehicle Repair Matrix Chart.

When troubleshooting, check Chapter 1 first. If instructions are given in Chapter 1 to proceed to Chapter 2 or

3, proceed as instructed.

1. If theinstruction “Proceed to next circuit inspection shown on matrix chart” is given in the flow chart for each
circuit, proceed to the circuit with the next highest number in the table to continue the check.

2. If the trouble still occurs even through there are no abnormalities in any of the other circuits, then check
or replace the ECM.

3. The circuits indicated by “>k” on the Chapter 1 matrix chart can be inspected using the ECT checker.




AX-70

AUTOMATIC TRANSAXLE

TROUBLESHOOTING

Chapter 1. Electronic Circuit

™ ™ ——
Sas [ m“% % m.“ m__J __ m_,_ | S %_
e phg X % x | o | x|
==l % 2 1= _ 2l <z
= _ T "lllr
= -_ . =
T |3 |3 43| .
Suspect Area m_ - | B v |£.) E m.m 3
~ile |E |22 2 |Egl B
silg |2 |2E5| § |EBE| =
- ‘sl s |25 2 |E2| B
Symptom = .m .l.m - m m L |___“ = .__.n___ o
= s =
2g|25|25|E8| 2 |88 & |
Vahicle does not move in any forward range and reverse range .
‘Wehicle does not mowve in particular range or ranges |_
_ 151 — 2nd 3 2 1
R — —
Mo up-shift | Znd — 3rd 3 2 1
_tw:u_ —+ O/D 4 3
0 — 3rd 2 1
i |
Mo down-ghift | 3rd — 2Znd 2 1| | 3 _
m
| 2nd = 1st 2 1 K | _
Mo lock-up 3 1] 2 |5
S _ |
Mo lock ff 1 2 3 4
e | Ml
Shift point too high or too low 2 [ 3 [ 1 | |
“Up-shifts to 2nd while in L range | , _ ; _
Up-shifts to 3rd while in L range N . % TR T ]
| | |
Up-shifts to O/0 from 3ed while Q/0 switch is OFF I _ |
Up-shifts o Q70 from 3ed while engine is cold ! _ | | |
AR U SN D S R— E—
M—=D _ |
— e —— — e e — i R R e - — lﬂl ey |
Harzh engagement Lock-up | 1 |
Any driving range i
. e ———————— S S S I A N ._. —
Forward and ravarse [ | |
Slip or Shuddar T | { g
Farticular range | _ ”
Mo engine braking ! .
— |
Poor accaleration b 1
No kick-down ? 1 _ |
Mo pattern select z {

Larga shift shock or Engin

a stells when starting off or stopping.

[ S




- :
|Patleun select &wIIEﬂAX_97I|

cirguit
/0 switch and
/D OFF imdicator AX-101i
switch circuit
EI:HD ganml signal AX-107
CarGuIn
Engine Coolant
Temperature sensor EG-374
circuit
ECM N-32
— | On-%ehicle rapair
matrix chart AX=T2
1 . .
ny | OFF-Vehicle repair AX_74

rmatrix chart

—  FIXVSNVYL JILVINOLNY

ONILOOHS3ITdNOHL

TL—XV
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Chapter 2. On—Vehicle Repair

*. Refer to ‘92 A540E Automatic Transaxle Repair Manual (Pub. No. RM245U)

™ [T
—
See page N
< * | * x | x * | * *
I'-_'_‘—l—|
E —
= -
Suspect Araa 2 . 5 5 4 <] G
s |2 |33 |S | %13 |3
= | 212 = = | £ E|E
Elg |3 |5 85|83
Symptom FlE|E |y 2|3 B
o & = - ™ m O o
Wehicke does not move in R range 1 2
‘ehicle does not move in any forward range or réverse range 1
Mo lock-up
Mo lock-up OFF
Mo kick-down 1 2 3
1st
Mo engina braking
2nd
15t == Znd 1
Mo up-shift Znd = Frd 1
3rd = VD i
o/D — 3rd i
No dowmn-shift 3rd =~ 2nd 1
2nd —~ 1st 1
M —+R
N—=-D i
Mo~ L
15t = Znd (D rangel 1
15t = 2nd (2 range|
Harzh engagement Tst = 2Znd — 3rd
st = 2nd — 3rd = Q/D
2nd — 3rd
_.__._,_o—'
3rd — VD
= i ——— e _._-._._._.-
oD — 3ed
3rd ~ 2nd 1
_l-—'_'_._'-
Sliper shudder in forward and reverse (Directry after E/G start) 2
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Chapter 3. Off-Vehicle Repair

Sea page

AX-35

w

L

&

Suspect Area

Eymptom

Torque converter
clutch

Parking lock pawl

0/D direct clutch

1Cal

Viehicle does not move in any forward range

— | Forward clutch (G | &

‘ehicle does not move in reverse range

o

& | o | Direct clutch [C3)

‘ehicle does not move in any forward range and réverse range

Mo lack-up

Mo lock-up OFF

Large shack during lock-up

— | e |

E/G stells when starting off and stopping

Tst = 2nd

Mo up-shify 2nd — 3rd

3rd = OQ/D

Mo down shift 2nd — 15t

V=] ] Jommmems [

N-—=R

M =D

Harsh engagement | 1st —= 2Znd (D rangal

2nd — 3rd

3rd - QD

Forward and revarse [Aftar warm-upl 1

Forward and reverse [Directly after E/G start) 1

R ranga

st

Slip on shudder 2nd

2rd — Zrd [Up-shift)

Frd

Qo

1st = 3rd

Mo engine braking | 1st

Znd

All renges 1

e lln]

Othar than Q/D

Poor acceleration Other than 2nd

1at and 2nd

15t and R range

R range

Refer to ‘92 AS40E Automatic Transaxle Repair Manual (Pub. No. RM245U)
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CONNECTORS LOCATION

Connectors Location in Engine Compartment

HESSED

i) GD CD)

ECT Solenoid Park/Neutral
Start Switch

[EET]

Throttle

Mo.2 5
° peed Sensor Position Sanaor

19-2-1.4 j5-d. 1
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Connectors Location in Body

L
S

o

BEGGEE

@

Stop Light LH Step Light RH
Light Failure Sensor

o | e |
i[z]7] i[5 Elﬂ
QEHOODEE S[E[[3

131 BT
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Q@ G2

AX-78
AUTOMATIC TRANSAXLE -

0D Main Switch

Junction Connector
Junction Connector

fal—1Nal
5 T )
[4]3) HOOTNEET
s-d-3-0 = 14-1-H

Theft Deterrent and
Door Lock ECU

Stop Light Switch

#d- 1
(2] CE
| |
ija|3 1 3|4 i3 i
e 5 7lefnfin FONE 5
LWL TIfIRfiafiafinfie M
- | —xs £—i
a-20-1-8 -8 a-18-1 =162

al-15-3

1B a-30.2.8

— =
Starter Felay

NEEETO

=182
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Connectors Location in Instrument Panel

/-' Hn} No.B
/ |' e

N A

HEBBE1 S R

Combmation Meter Matar Assambly @

Camhbination Mater

BT T

3 —r
T F- (0 1 BRLE: (B |IIEI 0o
OODBEEIE)

5311 ah 284 R EN]

€15 ED

Cruise Contral ECU

Pattarn ECM

Select Switch

T 000000 DNEL
'lﬁgll E""hvllthﬁﬂzlliaﬁ?‘l“‘l':i

o1 wd-F -1

D

Ignition Switch

Llalafals]s]7]s]
DEEEEDRDD

ail: 161 w-FE-1

1000E00EX
131 DEDEDETIE

EES
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JIB Mo, 1

JIB Mo,3

BEGGET

1123
LT AR

MR E

i

67 LR

L LR LT L L e L

2010

GO

2100

LLILETAE] bR

18[el1T

2204

TET% ajanfa
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DTC 42 No. 1 Speed Sensor Circuit (Back—up Sensor)
— CIRCUIT DESCRIPTION

The No. 1 speed sensor outputs a 4—pulse signal for every revolution of the differential case.
After this signal is converted into a more precise rectangular waveform by the waveform shaping circuit inside
the combination meter, it is then transmitted to the engine and TCM.

d-Pulge signal 4-Pulse signal -..MNo.1 Speed Sensor
No.1 Speed ECU
Sensor - A

s

[ Combination
'h:-\?'] Mater A
| N
: QHIGTR S 4
Code No. Diag. Trouble Code Detection Condition Trouble Area

All conditions below are detected for 4 secs. or more

(2 trip detection logic)* >Klo. 1 speed sensor

(c) No No. 1 speed sensor signal in 16 pulses of No. | sgombination meter

42 2 speed sensor signal. Karness or connector between No. 1 speed
(d) Vehicle speed: 9 km/h (5.6 MPH) or more sensor and ECU
(e) Park/neural position switch: OFF (Other than P or ECU
N range)
= Rafarence =
1 | I
 —— i - —
l_.! RN [ MVaveform between terminals SP1 and E;, when
-_|-| L] F_Il vehicle speed is about 60 k/h (37 MPH).
H j_i_ I HINT: The greater the vehicle speed, the greater the
LN | gy {GND number of SP1 signals is produced.
- | 1 2 Widivigion
| 10 msec. /division
— DIAGNOSTIC CHART
i Measure voltage between terminal 5P1 of 5V Fixed g::ﬁﬁ&ﬁiﬂﬁﬂ;ﬂﬂ:hm“-
U] combination mater connector and body ground hooting on page BE—111.
. O Flued
Changes
oW = 5W
_ Raplace ECM
|
1
Measure voltage between terminals SP1 and | NG
E; of ECM conmactor Replace ECM

Ok

ween combination meter and ECM

\ Check and repair harness or connector bet-
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INSPECTION PROCEDURE

1

Measure voltage between terminal SP1 of combination meter connector and body ground.

BERESO
OnnhzzE

(a) Shift the shift lever to N range.

(b) Jack up the front wheel on one side.

(c) Disconnect the cruise control ECU and PPS con-
nectors.

(d) Turn IG switch ON.

Measure voltage between terminal SP1 of combination

meter connector and body ground then turn the one
front wheel slowly.

Voltage: Constantly 0 V Go to Next Step
Constantly 4 —6 V ... Go to NG1
ChangesOV 4 6V. GotoNG2

N

G1 ) Check combination meter circuit. See combination me-

)
)

ter troubleshooting on page BE-111.

G2 ) Replace ECM

2 |Measure voltage between terminals SP1 and E 1 of engine and ECT ECU
=, ON IEl 3. Disconnect combination meter and cruise control
s : : computer connections.
R | 4. Turn IG switch ON.
g 5. Measure voltage between terminals SP1 and E; of
ECM connector.
Voltage: 4-6V
EE3B40
GRS
\od NG > Replace ECM
Check and repair harness or connector between
combination meter and ECM.
From Cruise Confred ECU {12 V)
WIRING DIAGRAM me*F'I'-"S ECU
| ECM
_— . ™
Combination 3810 @m 4 - 6V-Er
Wiater : —
I < 1
+5 |14 22 10 Bl =
@M@_v# BT o E— 4_,@“‘_%
| T .'L
i J/B No.3 é
FIBNa0 Elmr




AX-83
AUTOMATIC TRANSAXLE - TROUBLESHOOTING

DTC 61 |No. 2 Speed Sensor Circuit (Main Sensor)
— CIRCUIT DESCRIPTION

A rotor with built in permanent magnet is mounted on the differential drive pinion. Every time the differential drive
pinion (and thus the rotor) makes one complete revolution, the permanent magnet activates the reed switch,
which is built into the No.2 speed sensor, causing it to generate a signal. This signal, which corresponds to the
governor pressure in a conventional automatic transaxle, is sent to the ECM, which uses it in controlling the shift
points and the operation of the lock—up clutch. This sensor outputs one pulse for every one revolution of the
differential drive pinion.

! Reed Switch Mo2 Speed .‘CF'; -
-E“' O Sensor
N\ Y
VSRl i
r ) ¥ -I__l..

Sensor Rotor  ooo0s3d artsoon

Code No. Diag. Trouble Code Detection Condition Trouble Area
All conditions below are detected for 4 secs. or more

(2 trip detection logic)*

. . .2 d
(&) No No.2 speed sensor signal in 4 pulses of No.1 *No. 2 speed sensor

61 speed sensor signal

(b) Vehicle speed: 9 km/h (5.6 MPH) or more

sKarness or connector between No. 2 speed
sensor and ECU
ECU
(c) Park/neutral position switch OFF (other than P or
N range)

* See page AX—-66
<Refarsnce > “Waveform between terminals SP2 and E; when vehicle
— speed is approx. 60 km/h (37 MPH).

—1 2 Widivigion
'I' || 4 L 10 maec. /division

LT LT T 'ehn

— D|AGNOST|C CHART
F;%« Check continuity between terminals SP2 and | OK

E, of ECMA Replace ECM

ST H T
Ry

MG

.21 Check Mo 2 speed sensar NG = Haplace Mo, 2 speed sensor
1 AT

QK

Chick harness and connector between Mo, 2
spead sensor and ECM  (See page IN-27) and
rotor, then repair or replace the malfunction-
ad part
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INSPECTION PROCEDURE

1 |check continuity between terminals SP2 and E  ; of ECM connector.

y ECW N

IEl 1. Disconnect connector (16P) from the ECM.
2. Shift the shift lever to N range.
3. Jack up the front wheel on one side.
Check that there is continuity between terminals be-

tween SP2 and E; of the ECM connector (16P) while
slowly turning the jacked—up wheel by hand.

Resistance changes between 0 and «

NG OK > Replace ECM
"

2 |Check No. 2 speed sensor

Q03733

Bl Remove No. 2 speed sensor from transaxle.

ol Check that there is continuity between terminals of No.
2 speed sensor connector when a magnet is put close
to is as shown in the illustration.

Resistance changes between 0 and «

OK NG > Replace No. 2 speed sensor.
"

speed sensor and ECM (See page IN-27) and
then repair or replace the malfunctioned part.

Check harness and connector between No. 2

WIRING DIAGRAM

No2 Spead Sensor

)

et

rotor,
ECM
a3 LG-B 16
{EE] 5P2
1 BR BR 24
| T ————{ENE1
|

= | WOO4TS
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DTC | 62,63 |No. 1, No. 2 Solenoid Valve Circuit
— CIRCUIT DESCRIPTION

Shifting from 1st to O/D is performed in combination with ON and OFF of the No.1 and No.2 solenoid valves
controlled by the ECU. If an open or short circuit occurs in either of the solenoid valves, the ECU controls the
remaining normal solenoid to allow the vehicle to be operated smoothly (Fail safe function).

Fail Safe Function

If either of the solenoid valve circuits develops a short or an open, the ECU turns the other solenoid ON and
OFF to shift to the gear positions shown in the table below. The ECU also turns the lock—up solenoid valve OFF
at this time. If both solenoids malfunction, hydraulic control cannot be performed electronically and must be
done manually.

Manual shifting as shown in the following table must be done. (In the case of a short circuit, the ECU stops send-
ing current to the short circuited solenoid).

NORMAL No.1 SOLENOID No.2 SOLENOID BOTH SOLENOIDS
MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Range Solenoid valve Solenoid valve Solenoid valve Gear when shift selector
No.1 No.2 Gear No.1 No.2 Gear No.1 No.2 Gear is manually operated
ON OFF 1st X ON 3rd ON X 1st O/D
ON ON 2nd X ON 3rd OFF X O/D O/D
D OFF ON 3rd X ON 3rd OFF X o/D O/D
OFF OFF O/D X OFF o/D OFF X o/D o/D
ON OFF 1st X ON 3rd ON X 1st O/D
2 ON ON 2nd X ON 3rd OFF X O/D O/D
OFF ON 3rd X ON 3rd OFF X O/D O/D
ON OFF 1st X OFF 1st ON X 1st 1st
L ON ON 2nd X ON 2nd ON X 1st 1st

X: Malfunctions
Check the No.1 solenoid when diagnostic trouble code 62 is output and check the No.2 solenoid when diagnos-
tic trouble code 63 is output.

Code No. Diag. Trouble Code Detection Condition Trouble Area
(a) Solenoid resistance is 8  or lower (short circuit)

when solenoid is energized.

(b) Solenoid resistance is 100 k or higher (open cir-
cuit) when solenoid is not energized.

The ECU checks for an open or short circuit in the No.
1 and No. 2 solenoid circuit when it changes gear posi-

tion. [MNo. 1 or No. 2 solenoid valve

62, 63 The ECU records diag. trouble code 62 or 63 if condi- [Harness (_)r connector between No. 1 and No.
tion (a) or (b) is detected once, but it does not blink the 2 solenoid valve and ECM connector
O/D OFF indicator light. [ECU

After the ECU detects condition (a) or (b) continuously
8 times or more in one-trip*, it causes the O/D OFF in-
dicator light to blink until condition (a) or (b) disappears.
After that, if the ECU detects condition (a) or (b) once,
it starts blinking the O/D OFF indicator light again.

*One-trip (See page AX-66)
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— DIAGNOSTIC CHART

Measure resistance between terminals of ECT NG
sobenoid connector and body ground

Ok

Check Mo, 1 or No. 2 solencéd vakea i transaxe NG

Repair or replace malfunctionad part

| oK
i

Check harness and connector batweean ECT Rapair or replace harmess or con-
solenpid connector and ECM | WG ..ol PECTOF

O

Replace ECM

— WIRING DIAGRAM

Tramsaxle ECM
4 ™
10 - 14
Mal Solenoid Valee
S0L 1
l, . W |3 LG @
10 - 14 W

Mo.2 Solenoid Valwe
B & WeR S0L 2

e

Cruise Control ECT

M vy

ATAGYT
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INSPECTION PROCEDURE

1

Measure resistance between terminals of ECT solenoid connector and body ground.

IBB Disconnect ECT solenoid connector.

Measure resistance between terminals of ECT solenoid
connector and body ground as shown in the illustration.

Resistance: 1, 2 -Body ground 11 —15 Q

anoeisE

NG
~—

OK >Go to step >k

Check No. 1 or No. 2 solenoid in transaxle

Il 1. Jack up the vehicle.
2. Remove oil pan.
1. Check connector connection of No. 1 and No. 2 so-
lenoids.
2. Measure resistance between No. 1 and No. 2 sole-
noid connector terminals and body ground.

Resistance: 11 -15 Q

Check for operation sound of solenoids sound when
you apply battery positive voltage to No. 1 and No. 2 so-
lenoid connector terminals and body ground.

Check continuity of solenoid wire.
Continuity (Below 1 Q)

QITGT

OK
~—

NG > Repair or replace malfunctioned part

3

Check harness and connector among ECT solenoid connector, ECM connector and cruise con-

OK

"

trol computer
NG > Repair or replace harness or connector.

Replace ECM |
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DTC 04 No. 3 Solenoid Valve Circuit

— CIRCUIT DESCRIPTION

The No.3 solenoid valve is turned ON and OFF by

signals from the ECM to control the hydraulic pres-

sure acting on the lock—up relay valve, which then

controls operation of the lock up clutch.If a malfunc- _

tion occurs in this circuit and diagnostic trouble code 'E_'r':';sum
64 is stored in memory, the O/D OFF indicator light

does not blink.

Fail Safe Function

If the ECU detects a malfunction, it turns the lock— Drraim AT4004
up solenoid valve OFF.

Code No. Diag. Trouble Code Detection Condition Trouble Area

(a) Solenoid resistance is 8 or lower (short circuit)

when solenoid energized.
) ) ] ) ) [HNo. 3 solenoid valve
(b) Solenoid resistance is 100 k or higher (open cir-

. o . [Harness or connector between No. 3 solenoid
64 cuit) when solenoid is not energized.

valve and ECU
ECU memorizes diag. code 64 is above (a) or (b) condi-

[HCU
tion is detected once or more, but ECU does not start
O/D OFF indicator light blinking.
— DIAGNOSTIC CHART
Measure resistance between terminais at ECT | OK .
solenald connectar and body ground
MG
Mo, 3 solenoid valve in trensaxle LT — Repair or replace malfunctoned part
0K
Check harness and connaector between ECT MG | Repair or replace harness or con-
salenaid connector and ECM fEGtor
OK
Feplace ECM
__Transaxle Me.3 Solenoid Valve
WIRING DIAGRAM 10 -1V
Na. 3 Solenaid -z)-
YRE LG 5L
1 I
e
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INSPECTION PROCEDURE

1 |Measure resistance between terminals of ECT solenoid connector and body ground.

P aa

IR Disconnect ECT connector

Measure resistance between terminals of ECT solenoid
connector terminal 3 and body ground.

Resistance: 3 —Body ground 11 —15 Q

OK >Go to step >k

2 Check No. 3 solenoid valve in transaxle

Il 1. Jack up the vehicle
2. Remove oil pan

1. Check No. 3 solenoid connector connection

2. Measure resistance between No. 3 solenoid con-
nector terminals and body ground

Resistance: 11 -15 Q

Check that No. 3 solenoid valve makes operation sound
when apply battery positive voltage to No. 3 solenoid
connector terminal and body ground.

Check continuity of solenoid wire
Continuity (Below 1 Q)

OK
~—

NG > Repair or replace malfunctioned part

3 Check harness and connector between ECT solenoid connector and ECM.

OK
~—

NG > Repair or replace harness or connector.

Replace ECM
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Throttle Position Sensor Circuit

— CIRCUIT DESCRIPTION

The throttle position sensor detects the throttle valve opening angle and sends signals to the ECU.

— DIAGNOSTIC CHART
O Proceed to next circuit inspaction
Throtthe position signal check. shown on matrx chart
(See page AX-70).
| NG
1
-]
MG
A Check throttle position sensor., Replace throttle position sensor.
MG
Check harness and connector between ECM | - Repair or replace hamess or con-
i &nd throttle position sensor 1or
| (See page IN-27). nacior.
I
Check and replace ECM.
— WIRING DIAGRAM
ECM
Throttle Position Sensar - N
4 A ] 4 -8V
| 4 L-A EB WC
10 - 14V
B 10 i)
T EF 3
=3
11 =
L -
‘;‘0—1:2 = EB .
T 1 BHA éEE
h EB
L J e
\ vy
nlibk ]
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INSPECTION PROCEDURE

1 |Throttle position signal check.

T IGON Il Turn ignition switch ON (Do not start the engine).

A fﬁ Check voltage at terminal Tt of the DCL2 while gradual-
ly depressing the accelerator pedal from the fully closed
position to the fully opened position.

i Full Opening
R Voltage changes from 0 V to 8 V by stages.

iWioltagel

Tt Terminal Voltage (V)

(Close) :FMD:ctie Valve Opening Angle I[Dpr;nr
g b 1]

Do not depress the brake pedal during this test. The
voltage will stay at O V if it is depressed.

NG OK Proceed to next circuit inspection shown on matrix chart
~—— (See page AX-70).

2 | Check throttle position sensor.
See engine troubleshooting section on page EG-392.

OK NG ) Replace throttle position sensor.
"

g

3 Check harness and connector between ECM and throttle position sensor (See page IN-27)

OK NG > Repair or replace harness or connector.
v

Check and replace ECM |
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Park/Neutral Position Switch

— CIRCUIT DESCRIPTION

N Rangs
.. . . . R A
The park/neutral position switch detects the shift lever position and anae D Range
. F Range' —¢ 4 2 Range
sends signals to the ECU. AR L Range
The ECU receives signals (R, PNP, 2 and L) from the park/neutral "}_ ' o ’
position switch. When the signal is not sent to the ECM from the @
park/neutral position switch, the ECU judges that the shift lever is in j
the D range.
GOTa
— DIAGNOSTIC CHART
i Check voltage between terminals B, NSW, 2, 0K Proceed to next cirout inspection
L of engine & TCM connector and body shown on matrix chart
groud. (See page AX-70).
NG
- . MG - .
Check park/neutral position switch. Replace park/nautral position switch.
(8] 4
Check harness end connector batween ECM . .
and park/neutral position switch, park/neutral | V0 Repair or replace harness of con
peaition switch and battary (See page IN-27). mEctor.

oK

Check and replace ECH.

WIRING DIAGRAM Ignition Switch 1B N Combination Meter
- /B No |
i ..f:
= B m_

0 s :
SE 4
Fark/MNeutral -
Position Switch =
1 Wil
4] _
R A8
EH"I ﬁ: a. By
R W E- ay 1|_|1ﬁ VWi-I
: I I
._-'_’fjﬂ 11151: De:efrant End_
Door Lock ECL {
From Battery To Starter ‘Y

onT42
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INSPECTION PROCEDURE

1 |[check voltage between terminals R, PNP, 2, L of ECM connector.

M43

_ G ON & Turn ignition switch ON.
€./ ECM Measure voltage between terminals R, PNP, 2, L of
ECM connector and body ground when the shift lever is
put in the following ranges.
Rangs | Proody [NSWbesv] Zeod | Loe
F.N Below 1% | Below 1% | Balow 1Y E-Eh.:iw 1w
H 1=14 = | 10=14 ¥* | Balow 1V | Below 1%
£ Below TV | 10-14 % | Below 1V | Balow 1 W
g Balow 1V | 10-14% | 10-14 W | Belaw 1V
T Below 1V | 10-14V |Balow 1 | 10-14 v

*: The voltage will drop slightly due to lighting up of the

back up light.

OK > Proceed to next circuit inspection shown on matrix chart
(See page AX-70).

2 |Check park/neutral position switch.

P | )
RE LL 2L ML oL

ATHEZE

Bl Remove park/neutral position switch.

when the shift lever is put in each range.

Check continuity between each terminal shown below

e Tormingd 1
Ghift e B | N {RE{PL AL |NL DL|2L|LL
Prsition T { & |
P Q=0 | OO
®m o] o]
N 040 [ O+—+—0
CR— PO <
2 [ 9]
- 5 — 5

OK
~—

NG > Replace park/neutral position switch.

3 Check harness and connector between ECM and park/neutral position switch, park/neutral
position switch and battery (See page IN-27).

OK
~—

NG Repair or replace harness or connector.

Check and replace ECM.
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Stop Light Circuit

— CIRCUIT DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling when the brakes are suddenly applied while
driving in lock—up condition.

When the brake pedal is operated, this switch sends a signal to the ECU. Then the ECU cancels operation of
the lock—up clutch while braking is in progress.

— DIAGNOSTIC CHART
| , MG Check and repair stop light circuit
1 | Chack operation of stop hght — (See page BE-62).
Ok

i i oK Procesd to next circuit inspection
2’ Check stop light signal. shown on matrix char
ol neall (See page AX-70).

Wi
_ i
'3': Check harness and connector betweasn ECM MG Rapair or replace hamess of con-
] and stop kight switch (See page IN-27). AECTOL.
5]
1

Check and replace ECM.

— WIRING DIAGRAM

ECH
e o
Stop Light J/B No.1 JiB No.3
Switch - "
B 2 . 15 19 4 W
3 17
1 1H
5
| Light Failure
zd Sensor
@
=
4 Stop Light L
From Battery
Qo744
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INSPECTION PROCEDURE

1 |[check operation of stop light.

Check if the stop light goes on and off normally when the brake pedal is depressed and released.

NG > Check and repair stop light circuit (See page BE-62)

2 |Check stop light signal.

1. Connect voltmeter to terminals Tt and E; of the

- IG ON DCL2
2. Turn ignition switch ON (Do not start the engine.)
3. Fully depress the accelerator pedal until the volt-
meter indicates 8 V and hold it.
4. Depress and release the brake pedal and check the
voltage.
Tr Eq
Brake pedal Valtage
Depressed 0w
Aeleased aw
o A= ey BY
) e
Accelerator Pedal 0V
FlLBEEE
BEIARE0
ATIOBG
NG OK Proceed to next circuit inspection shown on matrix chart
~—— (See page AX-70)

3 Check harness and connector between ECM and stoplight switch (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace ECM.
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Pattern Select Switch Circuit

The ECM has stored in its memory the gear shift patterns for D range, 2nd range and L range, and also the
lock—up pattern for D range. Two types of gear shifting pattern and lock—up pattern are recorded for D range;
for POWER use and NORMAL use. The ECM & TCM selects the D range gear shift pattern and lock—up pattern
in accordance with the signal from the pattern select switch.

— DIAGNOSTIC CHART

K Proceed to next circuit inspection
shown on matrix chart
(See page AX-70).

Check shift pattern switch operation

H

[ NG
1
— . O
Check PWH indicator light
DK
Measure voltage between termingl & of pat- | NG Check and repair pattern salect
tern select switch connactor and body ground switch power Sourne circuit,
6]
Check pattern select switch NG Replace pattern select switch
DK
Check connectors and hamesses between Rapair or replace connector as

pattern select switch, PWR indicator light iz
and ECM harnesa

Ok,

Aeplace ECM

WIRING DIAGRAM

Fram
Ignition Switch

ECM

J Pattern
JIB Mod Select Switch

| r " g 20
EN R LI G o S oty

FOAK
-
PR Indazanar
Lighs
JCOAE Moberh
23

- I,“__J

[Eerb L]
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INSPECTION PROCEDURE

1 |check shitt pattern switch operation.

Check that the shift point changes when the pattern select switch is operated.

Proceed to next circuit inspection shown on matrix chart

NG OK
~—— (See page AX-70).

N

Check PWR indicator light

—

STP RN
SECTZ ! (@ A\

"

— ey o -".___:.EZ_ Y

Hmh T::'-__- ':: \
AN N =R

DOOTAS

IBE Turn IG switch on.

Check that the PWR indicator light lights up when you
push the pattern select switch to PWR.

NG OK >Go to step >k
——

3 |Measure voltage between terminal 6 of pattern select switch and body ground.

iz OM

Il 1. Push pattern select switch to NORMAL.

2. Turn IG switch on

Measure voltage between terminal 6 of pattern select

switch connector and body ground.

Voltage: 10-14V

OK \ NG
cuit.

Check and repair pattern select switch power source

Cir-
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INSPECTION PROCEDURE

4 |check pattern select switch.

Il Disconnect pattern select switch connector.

Measure resistance between terminals 3 and 6 of pat-
tern select switch connector when the select switch is
set to PWR and NORMAL positions.

) fﬁ' Pattarn _Pesistance |
) Z-; PWH 0 0 lcontnuity)
|l L-R NORM x 0 [open]

Q0748

OK NG > Replace pattern select switch.
—

5 Check connector and harness between patter select switch, PWR indicator light and ECM

OK NG > Repair or replace harness or connector,
v

Replace ECM |
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— TROUBLESHOOTING

AX-101

O/D Main Switch and O/D Off Indicator Light Circuit

— CIRCUIT DESCRIPTION

The O/D main switch contacts go off when the switch is pushed in and come on when it is pushed out. In O/D
main switch OFF position, the O/D OFF indicator lights up, and the ECM prohibits shifting to overdrive. The ECM
also causes the O/D OFF indicator light to blink when a malfunction is detected. However, when the O/D main
switch is OFF, the O/D indicator light does not blink, but stays on. In this case, connecting the terminals in the
DCL2 or DCL1 can display the malfunction code.

— DIAGNOSTIC CHART

See next page.

_ WIRING DIAGRAM

From lgnition Switch

.| JBNo

O/D OFF
Indicator Li

|

m s L@_@_

ght Juricuion

Connector

?ID 14 W
]

@ G 19-r_IJ? G0

(*1 O/ Main Switch

Contacts go off with switch pushed in.
Contacts go on with switch pushed out,

a8

0/D Main
Switch

Junction
Connecior

|H—<}“'E' T lm wa u@ﬂ) z -0

—E3 e

fale e T
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TROUBLESHOOTING

— DIAGNOSTIC CHART

Check O/D OFF indicatos light while angine
srariing

y OK

Check O/D main switch operation

1 NG

Messure voltage between termanal 1 of Q/D
miam switch and body ground

NG

Proceed to naxt circuit inspection
showm on matrix chart
(See page AX-70).

v OK

Check O/D main switch

.

Repair or replace hirness or conned:
tar betweaen combination meter and
0/D mmain awitch

{ NG

Replace OO main awitch

MO SUELaY

Check O/D OFF indicator light when 0/0 main
switch connectar s disconnectad

FrrrRereen

Ok

440 suleWway

Fepair ar replice harmess or connac-
tor betwean O/D main switch and
body ground

t NG

Check /D OFF indicator light when ECHKM
fine. OD2 terminal) is disconnactad,

§ NG

Check harness among combination meter,
0D main switch and ECM

NG

Replace O/D main switch

Replace ECM

y OK

Rapair or replace combination metar
(See page BE-111).

Check indicator lights on combination meatar
ather than O/D OFF indbcator g

Repair or replace harness

; OK

Check /D main switch operation

MG

Check and repair power source cir-
cult 1o combination maeter

p Ok

Check harmesses botween connector bets
wesn combination meter and ECM

NG

Check and repalr harness beétween
O/'D main switch and combination
meter

y OK

Replace ECM

Repair or replace harness or con-
rECter
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AX-103

INSPECTION PROCEDURE

1 |check 0/D OFF indicator light when starting the engine.

—. ON 5T Bl When starting the engine, check the operating condition
, ] of the O/D OFF indicator light.
K‘..
O/D OFF indicator light immediately after the engine
Y is started.
A 4 Remains ON ..... NG1
- 0/D” > 0/D Remains OFF ...NG2
. [OFF OFF . . . .
- . If the O/D OFF indicator light keeps blinking, check the
/ AR diag. trouble code and repair the problem.
ABO11B
[ ]
OK \ NG1 ) Gotostep >k
NG2 ) Go to step

2 | Check O/D main switch operation

G OM

OFF |:

-
P

s

VS
T

h! i
\.é " -

O/Disldlla oFF EI

B
Jo/D B o

T g

1

A1 13
00T
ATRET]

Turn ignition switch ON.

2. Check “O/D OFF” light when O/D main switch is

pushed in to ON.
3. Start the engine.

“O/D OFF" light goes off.
4.

pushed again, to OFF.

“O/D OFF” light lights up.
If the “O/D OFF” light blinks when the O/D main switch

Check “O/D OFF” light when O/D main switch is

is pushed in to ON, a malfunction is occurring in the sys-

tem.
Check the diagnostic trouble code.

o]

)

Proceed to next circuit inspection shown on matrix chart

(See page AX-70).
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3 Measure voltage between terminal 1 of O/D main switch connector and body ground

IBE 1. Disconnect O/D main switch connector.
2. Turn IG switch ON.

Measure voltage between terminal 1 of O/D main switch
harness side connector and body ground.

Voltage: 10-14V

NG Repair or replace harness or connector between com-
bination meter and O/D main switch.

4 |Check continuity of O/D main switch

IBE Disconnect O/D main switch connector.

Check continuity between terminals 1 and 3 of O/D main
switch connector.

ON Position: No continuity (More than 10k Q)
OFF Position: Continuity (Below 1 Q)

NG > Replace O/D main switch

O/D main switch and body ground.

Repair or replace harness or connector between




AUTOMATIC TRANSAXLE - TROUBLESHOOTING

AX-105

5 | check O/D OFF indicator light when you disconnect O/D main switch connector.

IBE Turn IG switch ON

Check that the O/D OFF indicator light goes off when
you disconnect the O/D main switch connector.

Lh ahRE]
QTR GNOTER
OK NG > Replace O/D main switch.
v
6 Check O/D OFF indicator light when you disconnect ECM connector (inc. OD2 terminal).
JG ON ECM IBE Turn IG switch ON.
x,? )

s ey TRLTE T

H H l+i1‘l+l|1‘l‘+i ]

Check that the O/D OFF indicator light goes off when
you disconnect the ECM connector (inc. OD2 terminal)

iy g
NG OK > Replace ECM
v

7 Check harness between combination meter, O/D main switch and ECM.

OK
~—

NG > Repair or replace harness

BE-111).

Repair or replace combination meter (See page
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AUTOMATIC TRANSAXLE

TROUBLESHOOTING

8

Check indicator lights on combination meter other than O/D OFF indicator light

G ON

knotia
OGTET

e

-

IBE Turn IG switch ON

Check the following indicator lights on combination me-
ter:

[4Check Engine Light
[4Low Oil Pressure Warning Light
[4ABS Warning Llight etc.

Above indicator lights light up.

OK
~——

)

Check and repair power source circuit to combination
meter, or combination meter

9

Check O/D main switch operation

o/OEEE -

A,

1
L OF FJG

-H".-\"i'H-\.-"-"'H". g™

=

=

AR
aaTh1
ETHE2S

A 1G ON - 1. Turn switch ON.

& ) ~T 2. Check "O/D OFF” light when O/D main switch is
o f” pushed in to ON.
’% . 3. Start the engine.

“O/D OFF” light goes off.

4. Check “O/D OFF” light when O/D main switch is

pushed again, to OFF.
“O/D OFF” light lights up.

If the “O/D OFF” light blinks when the O/D main switch
is pushed into ON, a malfunction is occurring in the sys-
tem.

Check the diagnostic trouble code.

)

Check and repair harness between O/D main switch and
combination meter.

10

Check harness and connector between combination meter and ECM.

OK
~—

)

Repair or replace harness or connector.

Replace ECM.
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O/D Cancel Signal Circuit

— CIRCUIT DESCRIPTION

While driving with cruise control activated, in order to minimize gear shifting and provide smooth cruising uphill,
overdrive may be prohibited temporarily in some conditions.

The cruise control ECM sends OD cut signals to the ECM as necessary and the ECM cancels overdrive shifting
until these signals are discontinued.

(For details, see the Cruise Control section, page BE—-390).

— DIAGNOSTIC CHART
@é Check voliage between terminals OD1 of | OK ot :ﬁf:ﬁdulnﬂ.:;tﬂ;:ﬁ::: eneeton
e | ECM connector and body ground

(See page AX-70).

MG

Check voltage betweean terminal 0D of cruise 0K

- Choeck and replace cruise control
control ECM harpess side connector and .

body ground ECLL
| NG
1
| s contror B0 snd Bew " Petwesn | NG .| Repair on replaca haress or con.
= (See page IN-27). nector,
. OK

Check and replace ECM.

_ WIRING DIAGRAM

Cruise Contral ECU r/‘_EL‘\I
10 14 W

falny]

B

E [4]] @__ VB

[SIHERET]
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TROUBLESHOOTING

INSPECTION PROCEDURE

1 |[check voltage between terminal OD1 of ECM connector and body ground.

Voltage:

Il Turn ignition switch ON.

Measure voltage between terminal OD1 of ECM con-

nector and body ground.

10-14V

ABDI1F
KT &S

NG OK > Proceed to next circuit inspection shown on matrix chart
~—— (See page AX-70).

2

Check voltage between terminal OD of cruise control ECU harness side connector and body

ground.
o, 16 ON IBl 1. Disconnect cruise control ECU connector.
'-.ﬂ-:’?:j EE'IC!H Contral 2. Turn ignition switch ON.
] 1_ITFL . .
- -l I Measure voltage between terminal OD of cruise control
a;:.'e"'"'".d AL ECU harness side connector and body ground.
-.T:u*-r —8=n 0D Y-8
1 Voltage: 10-14V
el |
"H:f“- -'l-:'}l: |:::|1
- ".__ II:]_.-_;:' . a
BEniis
BN
NG OK > Check and replace cruise control ECU.
v

Check harness or connector between cruise control ECU and ECM (See page IN-27).

OK
~—

)

Repair or replace harness or connector.

Check and replace ECM.
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TE1 Terminal Circuit

— CIRCUIT DESCRIPTION

The ECU displays diagnostic trouble codes using the O/D OFF indicator light when terminals TE 1 and E 1 of
the DCL 2 or DCL 1 are connected.

— DIAGNOSTIC CHART

Check voltage between terminals TE1 and | OK Proceed to next circult inapection

1] in ch
E1 of DCL2 or DCLT. ?sgr;aé]}:AT(ﬁ%; o

]

g:';?CTJHE%SL?ThgﬁgdﬁLE:EWBEH ECM NG Repair or replace herness o con-
(See page I'N—27). MG .

(914

Chack and replace ECM.

__ WIRING DIAGRAM

DCL2 ECM
Y
BR 3 1 13
— o E1 TE1 o+ ¥G }E
30 4-BV
L4
p DELT
@ g GR ZTE
51230 TE1 9 GR (E5)
Il
[ui]
24
] BR BR E1
15? E18 E7 47
4
o
= = —
(453 6pl: 1]
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INSPECTION PROCEDURE

1

Check voltage between terminals TE ; and E; of DCL2 or DCL1.

Measure voltage between terminals TE; and E; of
DCL2 or DCL1.

DCL2 Es Voltage: 4-6V

...........

5171 k-7 1-A

TEs

NG
~—

OK Proceed to next circuit inspection shown on matrix chart
(See page AX-70).

2

Check harness and connector between ECM and DCL2, DCL1 and body ground (See page

OK

"

IN-27).
NG > Repair or replace harness or connector.

Check and replace ECM. |
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T+ Terminal Circuit

— CIRCUIT DESCRIPTION

Checks of ECM input and output signals related to the throttle position sensor, brakes, shift position and other
circuits can be performed by measuring the voltages at terminal T4 of the DCL 1.

— DIAGNOSTIC CHART

Check harnass and connector batween ECM NG Repait of replace harness or con-

and DCLE, BDCL1 and body ground
(See page IN-27). nactar,

oK

Cheack and replace ECM,

— WIRING DIAGRAM

ECM
10 = 14 W
JB Mol '
16 12 3 15 B
H -
— ke o P I Sk
& o

QonTE
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SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS
SERVICE DATA

AX01IN-01

Line pressure (wheel locked)

Engine idling D range
R range
AT stall D range
R range

353-412 kPa  3.6-4.2 kgf/cm? 51 - 60 psi
637-745kPa  6.5-7.6 kgf/cm? 92-108 psi
892-1,040 kPa 9.1-10.6 kgf/lcm? 129-151 psi

1,608-1,873kPa 16.4-19.1 kgf/lcm? 233-272 psi

Engine stall revolution

2,400 %= 150 rpm

Time lag N range + D range

N range t+ R range

Less than 1.2 seconds
Less than 1.5 seconds

Engine idle speed (Cooling fan and A/C OFF)

N range 700 rpm
Throttle cable adjustment
Throttle valve fully opened Between boot end face and inner cable stopper
0-1 mm 0-0.04 in.
Torque converter runout Limit 0.30 mm 0.0118 in.
Drive plate runout Limit 0.20 mm 0.0079 in.
Shift point Throttle valve fully open [fully closed]
km/h(mph) 11 2 2t 3 |31 OD|[3tO/MD] |[ODt3|0ODt 3| 31t 2 211
51-56 | 97-105 | 153-164 | 36-41 19-23 | 149-160 | 92-100 | 42-47
NORM (32-35) | (60-65) |(95-102) | (22-25) | (12-14) | (93-99) | (57-62) | (26-29)
D range
PWR — — — — — — — —
NORM 111-120
2range | bR - - - - - - (69-75) -
NORM 97-105 | 49-55
Lrange | oywr - - - - - - (60-65) | (30-34)
Lock—up Throttle valve opening 5%
point Lock—up ON Lock—up OFF
km/h 2nd *3rd O/D 2nd *3rd O/D
(mph) 73-80 53-59 65-71 48-53
NORM - -
(45-50) | (33-37) (40-44) | (30-33)
D range 62-68 59-65
PR - — [@a | T — (@740

* O/D switch OFF

V00520
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SERVICE SPECIFICATIONS

TORQUE SPECIFICATIONS

AX05C-01

Part tightened N kgflém ftObf
Engine front mounting bracket

. 80 820 59
X Front suspension member
Engine rear mounting bracket

. 66 670 48
X Front suspension member
LH transaxle mounting 52 530 38
Transaxle X Engine 12mm bolt 64 650 a7
Transaxle X Engine 10mm bolt 46 470 34
Torque converter clutch X Drive plate 27 280 20
Valve body X Transaxle case 11 110 8
Oil strainer 11 110 8
Oil pan 4.9 50 43 in.0bf
Oil pan drain plug 49 500 36
Testing plug 7.4 75 65 in.lb
Transaxle rear cover X Transaxle case 37 380 27
Park/neutral position switch X Transaxle case (bolt) 5.4 55 48 in.0bf
Park/neutral position switch (nut) 6.9 70 61 in.bf
B3 apply tube retainer 11 110 8
Manual valve body 11 110 8
Detent spring 11 110 8
Oil tube 5.4 55 43 in.[Ibf
Oil tube bracket 10 100 7
Steering gear housing

. 181 1850 134
X Front suspension Member
Stabilizer bar bracket 19 195 14
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